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Microeconomic Efficiency and Nominal Wage Stickiness? 


By CHARLES L. SCHULTZE* 


... [T]he world may have its reasons for 
being non-Walrasian. 
Robert Solow 


The vast majority of our profession share 
a common view on most microeconomic 
policy issues. But we are widely split over 
macroeconomic theory and policy. Our con- 
census on micro issues arises from a shared 
model of how markets work in the long run. 
Our division on macro issues stems from a 
number of reasons, the emphasis on which 
has shifted over the years. In recent times the 
main disagreement has centered on how 
markets perform in the short run. In particu- 
lar, we cannot agree on why nominal wages 
are sticky on the face of aggregate demand 
shocks. The traditional view argues that 
wages are structurally sticky. The new classi- 
cal macroeconomists argue that wages are 
fundamentally flexible. But the rational ex- 
pectations of economic agents, grounded on 
past experience with attempts at employ- 
ment-supporting monetary policy, have pro- 
duced the observed wage stickiness. Intro- 
duction of a changed policy regime, based on 
a stable growth path for the money supply or 
some similar rule, would—so the argument 
goes—eventually change the pattern of ex- 
pectations and eliminate the stickiness. 

A large and rapidly expanding body of 
recent research on implicit contracts, prin- 
cipal-agent relationships, and related sub- 
jects has begun to flesh out our knowledge of 
why wages are sticky. Almost universally the 
implicit contract and related literature con- 


*The Brookings Institution, 1775 Massachusetts 
Avenue, N.W., Washington, D.C. 20036 and Professor 
of Economics, University of Maryland. The research 
underlying this paper was supported by a grant from the 
Ford Foundation. I thank Gardner Ackley, Martin Neil 
Baily, Barry P. Bosworth, Robert J. Flanagan, Stephen 
M. Goldfeld, Robert Z. Lawrence, Bruce K. MacLaury, 
Joseph A. Pechman, George L. Perry, Robert M. Solow, 
and James Tobin for helpful advice and comments. 

t Presidential address delivered at the ninety-seventh 
meeting of the American Economic Association, De- 
cember 29, 1984, Dallas, Texas. 


cludes that optimal behavior implies a good 
deal less wage flexibility in the face of changes 
in the marginal revenue product of labor 
than would occur in the spot auction markets 
of the Walrasian model. But this literature 
deals with the stickiness of real and relative 
wages in response to shocks of various kinds. 
It seems to havé little to say about the mac- 
roeconomic stickiness of nominal wages. A 
micro theory of real wage stickiness may 
help explain the difficulty of adjusting to 
sudden large changes in aggregate supply 
conditions like the two oil shocks of the 
1970’s. But the more familiar problems fac- 
ing macroeconomic theory and policy have 
to do with the ability of the economy to 
adjust to aggregate demand shocks where 
nominal wage stickiness is a major barrier to 
successful adjustment. And here the im- 
portant question is what, if anything, does 
the new research imply for the behavior of 
nominal wages? It is to this subject I want to 
give my attention. i 

A road map will be helpful. After sum- 
marizing the existing literature, the first 
section concentrates on relative wage ad- 
justments, and argues that under optimal 
arrangements for the determination of wages, 
relative wages while not rigid will be sticky. 
They will adjust only gradually to relative 
changes in the conditions facing individual 
firms. The paper then argues that contrary to 
general opinion, relative wage stickiness nec- 
essarily produces aggregate nominal wage 
stickiness; if wages move sluggishly in re- 
sponse to the relative conditions facing indi- 
vidual firms, they will move sluggishly in 
response to aggregate nominal shocks. Sever- 
al mechanisms that might produce a flexible 
wage response to nominal shocks, given sticky 
relative wages, are considered and rejected 
—various forms of indexing and rational 
expectations. Finally the “external” nature 
of the gains from nominal wage flexibility 
is invoked against the criticism that attribut- 
ing cyclical unemployment to nominal wage 
stickiness implies nonrational behavior on 


2 THE AMERICAN ECONOMIC REVIEW 


the part of employers and workers. Macro- 
economic shocks will gradually overcome the 
relative wage stickiness and move the aggre- 
gate nominal wage level in the desired direc- 
tion, but the transitional costs are large. 


I. Some Relevant Features of the Implicit 
Contraet Literature 


By now the literature on implicit contracts 
is so large and so diverse that I cannot do it 
justice in a brief summary. But it is necessary 
to sketch out a few elements of that research, 
paying particular attention to several key 
features that bear on the relationship be- 
tween wage behavioz and aggregate demand 
shocks. 

The flexible-price, market-clearing model, 
in which economic agents are price takers 
and prompt quantity adjusters, would be a 
useful paradigm in a very particular kind of 
world. In this world labor and product 
markets would be characterized by a great 
deal of homogeneity, and so individual trans- 
actions would be carried on in very “thick” 
markets. There would be no reason for pre- 
serving a continuity of relationships between 
workers and firms, customers and suppliers, 
lenders and borrowers. Workers would be 
interchangeable; the marginal revenue prod- 
uct of a particular class of workers would be 
the same regardless of the firm to which the 
worker was attached. Either labor effort could 
be easily monitored or it would be com- 
pletely proportional to labor hours paid for. 
And, wherever commitments had to be made 
for.the future, expectations about the im- 
portant variables entering into the decision 
could be drawn from fixed stochastic distri- 
butions, knowledge of which, in turn, could 
be derived from the recurrent nature of past 
events. As well as being unbiased, forecasts 
could significantly improve on coin-flips. 

The world that we are trying to model, 
however, is in fact different in several fun- 
damental ways. Most importantly, in a 
substantial part of the economy there are 
large returns to maintaining the continuity of 
association between workers and firms. 
Workers acquire nontransferable, firm- 
specific skills; and some of the cost of the 
acquisition may be paid by the firm. They 
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acquire knowledge about the nonwage attri- 
butes of a job through experience on that 
job. Continuity of association also provides 
firms with hard-to-come-by knowledge about 
the reliability and productivity of specific 
workers. Additional transition, search, and 
moving costs are incurred by workers and 
firms when the association is broken. Sub- 
stantial bilateral monopoly rents to continu- 
ity are thus generated among firms and their 
experienced work force. f 

Risk aversion introduces another. reason 
for continuity of association. For at least 
some range of possible variations in the eco- 
nomic environment facing a firm, it is likely 
to be less risk averse than its workers. But 
the relevant insurance contracts cannot be 
traded separately from employment con- 
tracts, and so continuity of association be- 
comes a joint product with insurance. Fi- 
nally, in the real world, labor time is not 
synonymous with performance. Monitoring 
worker performance or effort is costly, but 
the payment of higher than the “going wage” 
will bind workers to the firms with an incen- 
tive to avoid ‘shirking. And the particular 
workers who “survive” the monitoring are 
those who have found the premium sufficient 
to avoid monitorable shirking, a piece of 
valuable information to the firm flowing from 
continuity of association. 

Realizing the benefits from long-term 
worker-firm relationships requires, of course, 
some sort of explicit or implicit agreement 
between employers and workers on the terms 
of the relationship, especially with respect to 
wages and employment opportunities. Several 
problems in modeling these long-term work- 
er-firm agreements have dominated the re- 
cent literature. First, when the marginal rev- 
enue product of labor changes, how are wages 
and employment to be adjusted while still 
preserving contractual relationships? Second, 
since firms are much better able than workers 
to observe the marginal product of labor and 
since contingent contracts directly tied to the 
various states of nature cannot practically be 
designed, how can contract terms allow for 
some flexibility in meeting changing condi- 
tions without giving employers incentives 
to provide false information about labor’s 
marginal product? This is the problem of 
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asymmetric information and has given rise to 
the modeling of incentive-compatible con- 
tracts. Third, since explicit written contracts 
between unions and employers cover only a 
small part of the workers involved in long- 
term relationships, what keeps either workers 
or firms from violating the implicit agree- 
ment or exploiting their half of bilateral mo- 
nopoly situations when conditions are fa- 
vorable to do so? Analysis of this issue has 
given rise to the concept of a firm’s labor 
market “reputation,” or brand-name capital, 
fear of losing which provides an enforcement 
constraint. This is the problem of en- 
forcement. ; 

Three major strands of the literature on 
implicit contracts can be discerned, each of 
which emphasizes one of the rationales for 
the continuity of association (without neces- 
sarily denying the existence of other aspects), 
and each of which deals somewhat differ- 
ently with the problems cited in the prior 
paragraph.’ The earliest version of implicit 
contracts emphasized the role of risk aver- 
sion, firms being either risk neutral or less 
risk averse than workers to fluctuations in 
their income.” Firms thus offer risk-sharing 
contracts that improve social welfare relative 
to spot auction markets. Another body of 
research stresses transactions costs and asset 
specificity —that is, the acquisition of firm- 


specific skills by workers, and specific and — 


valuable knowledge about each other by both 
firms and workers.* This approach also em- 
phasizes the asymmetry of knowledge be- 
tween firms and workers about the marginal 
revenue product of labor, and its influence 
on the nature of the contract. Still a different 
emphasis is given in the efficiency wage* 


1I take the threefold categorization from the summary 
of wage contracting literature by Robert Flanagan 
(1984). See also Costas Azariadis and Joseph Stiglitz 
(1983). 

2See Martin Baily (1974), Azariadis (1975), Donald 
Gordon (1974), Sanford Grossman and Oliver Hart 
(1981) and Bengt Holmstrom (1983). 

3See Benjamin Klein (1984), Klein, Robert Crawford, 
and Armen Alchian (1978), David Mayer and Richard 
Thaler (1979), Michael Wachter and Oliver Williamson 
(1978). 

4See Carl Shapiro and Stiglitz (1984), Edward Lazear 
(1981), and Janet Yellen (1984). 
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literature to an assumed positive correlation 
between the level (or the career profile) of 
wages on the one hand and the “effort” or 
productivity of workers on the other.° 

While there are substantial differences 
among these various approaches, they all 
conclude that, under optimal contracts, real 
wages will be smoothed in the face of changes 
in the marginal revenue product of labor 
relative to what would be predicted by an 
auction market. And all of them provide a 
rationale for the existence of ex post Pareto 
inefficiency and involuntary unemployment. 


TI. Some Extensions to Implicit Contract Theory 


We can distinguish several categories and 
subcategories of changes in economic cir- 
cumstances, the wage response to which must 
be accommodated by social conventions and 
informal understandings that we call implicit 
contracts. Let us consider first some of the 
implications of contract theory as it deals 
with the response of wages to changes in the 
relative conditions facing individual firms or 
labor markets. For that purpose I define 
relative changes to be those which occur on 
the assumption that the perceived general 
level of opportunities facing workers—call 
it W—remains unchanged in real and nomi- 
nal terms. (The relevant W is, of course, in 
real terms. But since we are here abstracting 
from any_aggregate disturbances, real and 
nominal W are the same.) In turn there are 
two kinds of relative changes in economic 
conditions that implicit contracts must allow 
for; changes which are realizations of a prob- 
ability distribution known at the time the 
contract is entered, and those stemming from 
developments to which no basis could be 
found for assigning probabilities. 


5In some of the efficiency wage models, the firm 
attempts to pay more than the. going wage, creating a 
penalty for workers who shirk and are fired. When all 
firms do this, aggregate unemployment is created and a 
shirking penalty still exists. No implicit contracts are 
needed. Both Victor Goldberg (1982) and Lazear, how- 
ever, postulate a positively shaped earnings profile (new 
workers earn less than their marginal product) as a way 
of getting employees to post a performance bond thereby 
creating shirking penalties. This version does require 
implicit contracts enforced on the firm by fear of rep- 
utation loss 
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To deal with implicit labor contracts 
covering the long tenures that are typical in 
U.S. industry, it is necessary to make the 
currently out-of-fashion distinction between 
' risk and uncertainty. Most of the mathemati- 
cal modeling of implicit contracts has as- 
sumed that workers and firms base their 
agreements on a known probability distribu- 
tion (presumably commonly held) of the rel- 
evant variables, most importantly the mar- 
ginal revenue product of labor or some 
related variable. The distribution of the mean 
expected bilateral monopoly rents from con- 
tinuity is decided at the beginning of the 
contract on the basis of the known distribu- 
tion of possible ecanomic environments that 
will be faced over the life of the contract, 
and the contract then specifies the behavior 
of wages (and in some cases employment) as 
the realization of that distribution occurs. 
The wage is either rigid or changes sluggishly 
in the face of these changing realizations. 
But recent research on the surprisingly long 
lengths of job tenure in the United States 
casts doubt on the usefulness and sufficiency 
of this assumption. Robert Hall (1980) has 
estimated that, in 1973, half of all work in 
America was done on jobs whose completed 
tenures were fifteen years or more. And for 
men alone the relevant completed job tenure 
was twenty-five years! Douglas Wolf and 
Frank Levy (1984) reached very similar con- 
clusions on the basis of a 1979 survey. The 
contracts, rules-of-behavior, and social con- 
ventions that make possible such long associ- 
ations must be such as to allow wages to 
adjust appropriately in response to changes 
in circumstances whose probability of occur- 
rence could not be determined in advance. In 
other words, the informal agreements which 
make possible long-term association between 
workers and employers must take into 
account Knightian uncertainty about future 
possible outcomes. ‘With respect to many of 
possible states of the world, over such a long 
period of time, there is no basis in past 
statistical regularities for knowing the distri- 
bution. As William Nordhaus (1976) points 
out, contracts must take account of changes 
in the economic climate (i.e. when the 
parameters of the distribution shift) as well 
as changes in the economic weather (i.e., as 
realizations of the known distribution). 
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Most of the possible long-term changes to 
be faced by firms and workers do not result 
from the cyclical variance of aggregates, like 
national income and output, but from 
changes in relative variables potentially re- 
sponding to a bewildering permutation of 
possibilities. Seen in 1973, what were the 
rationally expected probabilities of the 1974 
and 1979 oil price increases, the introduction 
and growth of personal computers, or the 
Chrysler brush with bankruptcy? Compared 
to workers, firms may indeed be relatively 
risk neutral to temporary changes in income 
following some known distribution. But no 
firm is so risk neutral and has such unlimited 
access to capital as to enter upon or honor 
contacts specifying rigid wages or some fixed 
function of wages on employment over very 
long periods,® when no rational basis exists 
for specifying the distribution of outcomes. 
Some of the modern wage literature (for 
example, Hall and David Lilien, 1979; San- 
ford Grossman and Oliver Hart, 1981) mod- 
els a contract with a “lump-sum” distribu- 
tion of the rents—that is, an amount to be 
paid the workers regardless of unemploy- 
ment status—and a marginal compensation, 
paid when the worker is employed and itself 
an agreed upon increasing function of the 
level of labor input. Employers then de- 
termine employment by maximizing profits 
in the light of the marginal compensation 
schedule. In these approaches, the climatic 
changes to which I refer would be an occa- 
sion for changing the basic lump sum distri- 
bution of the rents. 

A workable distinction can thus be made 
between those contract provisions which deal 
with wages in the face of moderate and 
temporary changes in the marginal product 
of labor that are perceived as the realization 
of a known probability distribution and those 
provisions which deal with climatic and per- 
manent changes, the probability of whose 


°Indeed, for contracts covering long periods of time, 
workers are probably less risk averse than firms. Under 
some range of unfavorable outcomes, rigid wages could 
mean bankruptcy for the firm. Against relative changes 
in fortunes the worker loses only his “rent” from con- 
tinuity plus search costs. And, however well stock- 
holders may be able to diversify against bankruptcies, 
the managers of the firm find it much more difficult. 
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occurrence cannot be estimated before the 
fact. With respect to changes in labor de- 
mand that are perceived to be consistent 
with a previously known distribution, im- 
plicit contract theory predicts either rigid 
wages or—in the models like those of Hall 
and Lilien and Grossman and Hart—wages 
which move less than spot auction markets 
would predict but are positively correlated 
with the level of employment. But the infor- 
mal agreements or generally accepted con- 
ventions that we call implicit contracts must 
also provide for changes in circumstances 
whose probability cannot rationally be es- 
timated at the time workers enter into the 
contract. These climatic changes in economic 
circumstances can be of several broad kinds. 
They might involve a relatively long-term 
change, because of shifts in demand or costs, 
in the rents available to be shared by a firm 
and its workers. Long-term changes in the 
relative demand and supply of particular 
occupations or in particular local labor 
markets will also call for changes in relative 
wages around a given W. 

If the present value of the stream of bene- 
fits to workers (wages and employment prob- 
abilities) flowing from continuing with the 
firm begins to decline relative to the alterna- 
tive combination of initial investment costs 
and future rents that can be generated at 
other firms, it is appropriate that contract 
terms signal the information to workers, so 
that they can make the relevant comparisons, 
and decide whether to quit the firm. Simi- 
larly, if a substantial and permanent decline 
occurs in the relative demand for labor by 
occupation or locality, wages ought to signal 
the change. Conversely, economic circum- 
stances might increase the rents to be divided 
making it optimal for the firm to enlarge its 
share of the relevant labor market pool of 
experienced workers. In that case, the signal 
of higher relative wages ought to be trans- 
mitted to attract from other firms or occupa- 
tions workers for whom the lost rents are less 
than the improved opportunities. 

An efficient determination of wages must 
thus cope with two hard-to-reconcile sets of 
facts. Because long continuity of association 
between firms and specific workers confers 
substantial benefits on both parties, rent- 
sharing arrangements that offer protection 
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against exploitation and promote such con- 
tinuity are profitable. But the period of as- 
sociation is so long that the probability dis- 
tribution of circumstances requiring changes 
in wages: is largely unknowable. And so the 
rules and conventions governing wage de- 
termination must be flexible enough to allow 
response. Seen in this light, the terms “im- . 
plicit contract” may be misleading. It is, I 
think, useful to think of wages as being 
set and periodically revised by firms with- 
in limits imposed by a set of social conven- 
tions, concepts of equity and fairness, and 
informal understandings. These conventions, 
concepts, and understandings provide sub- 
stantial, if imperfect, protection against ex- 
ploitation but allow flexibility to deal with 
Knightian uncertainty. 

While very lengthy association requires 
relative wage adjustments in response to 
“unforeseeable” changes in circumstances, 
other characteristics of the labor market sug- 
gest that those adjustments will tend to be 
gradual and delayed. It would be hard to 
account for the long job tenures that we 
observe unless the combination of positive 
returns to association and the cost of transi- 
tion were quite sizeable. The quantitative 
evidence on the magnitude of explicit turn- 
over costs suggests that they are large. Daniel 
Mitchell and Larry Kimbell (1982), for ex- 
ample, report a recent estimate, based on a 
survey of Los Angeles firms, that firms’ own 
costs of turnover (exit costs plus replacement 
costs) averaged $3,600, $2,300, and $10,400 
for production, clerical, and salary-exempt 
workers, respectively. . 

Under these circumstances, erroneous sig- 
nals can have asymmetrical results. Changes 
in wages undertaken on the mistaken iden- 
tification of a temporary change in cir- 
cumstances as a permanent change can cause 
a substantial loss to workers and firms from 
the unnecessary scrapping of “investment” 
and the incurring of other turnover costs. 
Entire rent streams are wiped out to the 
extent that workers having transferred to 
other firms cannot return when the mistake 
is discovered. Moreover, once experienced 
workers do change jobs, it is likely to take 
several tries before they find another long- 
tenure job. Hall (1982), for example, shows 
that in 1978 a worker aged 45-49 who was in 
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a new job had only a 20 percent probability 
of holding that job as long as five years. 

While the large magnitude of rents for 
experienced workers tends to provide some 
room for errors, workers are presumably 
arranged along a spectrum with respect to 
their own evaluation of potential opportuni- 
ties elsewhere. As a consequence, the losses 
from the errors will be a continuous positive 
function of the size of the errors. Errors of 
the opposite type—failing to introduce a 
contract change to meet a permanent alter- 
ation in the climate—can be reversed at a 
much smaller cost. Some workers will have 
remained too long with a particular firm, 
while a smaller group will have lost income 
from the higher layoffs associated with this 
type of error. But these losses are likely to be 
much smaller than the loss of the rent stream 
itself, unless the error persists for a long 
time. 

Thus, given Knightian uncertainty about 
economic conditions over the long length of 
job tenures, implicit contracts must allow for 
the possibility of relative wage changes in the 
face of climatic chenges in external condi- 
tions. But the interest of both firms and 
workers dictates that those changes occur 
only after enough information has been 
accumulated to warrant a high probability 
forecast that the change is permanent. To 
justify a substantial wage adjustment, it is 
not sufficient that the firm act on unbiased 
forecasts—they must also acquire some con- 
fidence in the accuracy of the forecasts. 

One might object to this line of reasoning 
on grounds that failure to adjust wages 
quickly enough while the evidence is accu- 
mulating that the change in circumstances is 
permanent, is itself likely to send out wrong 
signals. If, for example, wages are slow to 
adjust downward when the demand for labor 
falls, employment will decline. Why will 
workers not take this as a signal that the 
future stream of benefits from staying in the 
current job have declined relative to earlier 
anticipation? There are a number of reasons 
why this objection is not valid. First, a change 
in wages is known immediately, while it takes 
some time to begin to realize that an actual 
change in employment reflects a shift in the 
long-term distribution of employment prob- 
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abilities. Second, the common practice of 
layoffs subject to recall is a way for a firm to 
signal that the lower employment is expected 
to be temporary. Third, significant down- 
ward changes in relative wages are not lightly 
made. Given the inability of workers easily to 
assess the magnitude of the available rents, 
firms are deterred from exploiting the bi- 
lateral monopoly relationship through the 
damage they might do to their “reputations” 
and the future increases in employment costs 
thereby imposed. Since reputation is a fragile 
asset, and since workers are naturally less 
likely than firms to interpret current facts as 
warranting a relative wage cut, firms must 
wait until a substantial body of evidence 
points in the required direction. The efficiency 
wage literature emphasizes the unfavorable 
productivity consequences of relative wage 
reductions that turn out to be unwarranted. 
And, since firms know that it is difficult to 
reduce wages once they have been raised, 
they do not want to make a mistake in the 
upward direction. As a consequence, wage 
changes that survive these barriers are much 
more clearly interpreted as a signal that the 
stream of future rents has changed than are 
variations in employment. 

Efficient implicit wage contracts, in the 
presence of uncertainty, must also have the 
characteristic that they minimize “haggling 
costs.” They should not lead to a constantly 
renewed battle over the division of the rents. 
Frequent struggles would waste resources, 
possibly reduce productivity, and erode 
scarce reputation capital, thereby reducing 
the probability of long-tenure associations. 
These considerations argue that significant 
relative wage adjustments to meet perceived 
permanent changes in condition be an infre- 
quent occurrence and not lightly changed 
once made. 

In sum, modern contract theory concludes 
that relative wages will tend to be quite 
sticky in comparison to predictions from the 
auction market model, in the face of changes 
in conditions that are the realizations of 
known probability distributions—what I 
have loosely called temporary changes. But 
the existence of very lengthy job tenures and 
the large gains from continuity suggest that 
the social conventions and informal agree- 
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ments which we call implicit contracts must 
provide for adjustments in wages that move 
towards market clearing in response to un- 
foreseeable permanent changes in relative 
economic conditions. Finally, however, the 
substantial penalties which can be suffered if 
firms and workers respond to erroneous sig- 
nals by prematurely severing association call 
for informal arrangements and agreements 
that produce a very slow and cautious ad- 
justment of wages even to what ultimately 
turn out to be permanent changes in relative 
conditions.’ 

It is not surprising, given the large social 
returns to continuity of association and the 
very great difficulty of distinguishing tem- 
porary from permanent changes in economic 
circumstances, that society should have de- 
veloped social conventions and informal 
agreements that minimize the sending of pre- 
mature signals for a reallocation of re- 
sources. 


HI. Response to Aggregate Demand Shocks 


So far we have considered a world in 
which only relative or local changes are per- 
mitted, a world in which the nominal and 
real value of the general wage level, or the 
wage “norm,” was fixed. Now impose ag- 
gregate demand shocks on such a world, 
optimal adjustment to which requires a 
change in the path of average prices and 


TIan McDonald and Solow (1981) have examined 
union wage bargaining, in which the bargain determines 
both employment (for example, via work rules) and 
wages. They assume symmetric information and show 
that under a number of different bargaining conventions 
including one which preserves for the parties “fair 
shares” in net revenues—shocks to the firm’s demand 
curves may produce small or zero change in wages, so 
long as W is constant. Some strands of implicit contract 
literature also model the contracts as specifying certain 
aspects of the employment decision. Employers do tend 
to hoard labor during downturns. The implicit contract 
can thus be viewed as specifying a wage and, for a 
known distribution of future conditions, a probability of 
suffering unemployment. Applying the McDonald-Solow 
analysis to this arrangement, one could conclude that 
even unforeseen “climatic” changes in circumstances 
facing the firm would more likely result in a change in 
the unemployment probability than in the wage. 
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wages. (For simplicity of exposition we will 
be considering only aggregate demand 
shocks, and exclude aggregate shocks to the 
supply curve, like those arising from OPEC- 
imposed oil price increases or from crop 
shortages. We can thus assume that the equi- 
librium solution will not call for changes in 
aggregate real wages.) An efficient system of 
implicit contracts must obviously provide for 
adjustments in the nominal wages of individ- 
ual firms when changes occur in the average 
level of nominal wages, W. Under the social 
conventions and understandings which gov- 
ern wage determination, there is a rebuttable 
presumption that—barring the existence of 
circumstances which call for changes in real 
and relative wages—nominal wages in each 
firm will be adjusted in line with observed 
changes in prices and wages generally. But 
this process of wage determination does not 
generate prompt and flexible adjustment of 
aggregate nominal wages to nominal shocks. 
A change in the average level of wages is the 
product of changes in wages by individual 
firms. To the extent that individual wage 
adjustments must wait on changes in the 
average, aggregate nominal wage flexibility 
will not be a characteristic of the system. 
And, as discussed below, this is also true, but 
to a somewhat lesser degree, of the wage 
response to price changes. Given the sub- 
stantial costs of sticky nominal wages to 
society as a whole and to individual firms 
and their workers, is there not some other 
adjustment mechanism which would gener- 
ate a prompt and flexible nominal wage re- 
sponse, preserving relative wages but produc- 
ing the desired nominal flexibility? 

Several lines of inquiry suggest themselves. 
First, why are not nominal wages explicitly 
indexed to some aggregate nominal indica- 
tor, producing the appropriate change in W 
inm response to aggregate demand shocks? 
Second, even with relative wage stickiness, 
would not rational firms and their workers 
forecast the ultimate equilibrium change in 
W and promptly set individual wages ac- 
cordingly? And, finally, if that is not feasi- 
ble, why do implicit contracts not permit 
swifter and larger nominal wage adjustments 
by individual firms under the force of ag- 
gregate nominal shocks? 
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_ Let us start with the issue of indexing 
wages in individual firms to the general price 
level. In the United States, wages are not 
widely protected against changes in price by 
explicit indexing formulae. In 1983, only 58 
percent of union workers were covered by 
COLAs. On the average, the ones that were, 
received protection against only 53 percent 
of the changes in the CPI. Jo Anna Gray 
(1978) and Stanley Fischer (1977) examined 
the conditions under which indexing would 
or would not be optimal for individual firms 
given the assumption that wages once set are 
not renegotiated for some period. The main 
conclusion from this research is that, in the 
face of real (as opposed to nominal) shocks, 
indexing, by freezing real wages, produces 
real wage results that are not optimal for the 
firm. Given the probability that nominal and 
real shocks are both likely to occur, Gray 
shows that partial indexing will be an opti- 
mal choice. Moreover, even nominal shocks 
are likely, during the transition to a new 
equilibrium, to have nonneutral effects; the 
firm’s product price and the Consumer Price 
Index may not move in parallel. As a conse- 
quence, indexing wculd have unwanted real 
effects even in the face of monetary shocks. 
While we have seen that some degree of real 
wage Stickiness is optimal, the absence of full 
indexing even in multiyear union contracts 
indicates that the cpposite extreme—auto- 
matic guarantees of a fixed real wage over 
several years—is not a workable approach. 
Within-year indexing is virtually nonex- 
istent in annual union contracts and in the 
annual wage adjustment cycle followed by 
the vast bulk of nonunion firms. Under im- 
plicit contracts, changes in the path of aver- 
age wages and prices in the economy as a 
whole or in relevant submarkets are com- 
monly agreed to constitute a major element 
in determining the size of those annual wage 
adjustments. But, in the United States, it is 
almost universally the practice not to make 
the relationship to the price level or to aver- 
age wages an explicit and automatic one, 
either within the year or over longer periods. 
And, as noted earlier, in those multiyear 
union contracts where indexing is found, that 
indexing is almost always less than complete. 
Haggling costs are apparently minimized by 
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making periodic wage adjustments that si- 
multaneously take into account nominal, real, 
and relative factors, rather than by fixing the 
nominal relationship in a formula and sep- 
arately adjusting for changes in real and 
relative conditions. 

In any event, even if wages were fully 
indexed to prices, they would not produce 
highly flexible nominal wages in response to 
aggregate demand shocks. The cumulative 
costs of wage indexing, in the face of real 
shocks and the transitional nonneutrality of 
nominal shocks, would be severely ex- 
acerbated if the indexing were instantaneous. 
As a consequence, the indexing we do ob- 
serve—except in countries which have devel- 
oped extremely rapid and sustained inflation 
—typically involves a substantial lag be- 
tween observed price changes and wage ad- 
justments. Such indexing only guarantees a 
gradual response of wages to aggregate de- 
mand shocks in proportion as prices them- 
selves are flexible in the face of constant 
wages. Even if prices were competitively de- 
termined, the economy would still have to 
work its way through a series of price-wage- 
price reactions in each one of which prices 
fell, relative to wages, by an amount depend- 
ing on the slope of the marginal cost curves. 
And prices do not move with such frequency 
or flexibility. Arthur Okun (1981) has care- 
fully elaborated the reasons why, in the 
customer markets which predominate in 
modern economies, prices are not: likely to 
move quickly and easily up and down a 
marginal cost curve. Robert Gordon (1981) 
has elaborated how the highly articulated 
input-output relationships of modern econo- 
mies tend to slow the price reaction to ag- 
gregate demand shocks. And George Akerlof 
and Janet Yellen (1984) have recently shown 
that in less than perfectly competitive markets 
inertial price-setting behavior in response to 
a shock may impose only second-order losses 
on the firms who follow such behavior, even 
though the macro result may be first-order 
losses for the economy.® Everything else 


8Technically the Akerlof-Yellen proposition applies 
to situations in which agents’ objective functions are 
differentiable in their own prices and wages—a condi- 
tion that is not met in the competitive model, but is met 
in a wide range of other market models. 
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being equal, indexing wages to prices would 
provide some nominal wage flexibility in the 
face of nominal shocks. But if wages are 
otherwise sticky, indexing them to prices 
would still yield a very gradual iterative pro- 
cess of demand inflation or disinflation. 

Granted the obstacles to indexing wages to 
prices in implicit contracts, and the in- 
sufficiency of that arrangement—even if 
feasible—to produce prompt nominal wage 
adjustments, why are not implicit contracts 
indexed to some aggregate like nominal GNP 
or the money supply? Such an arrangement 
might seem to be a way to approximate the 
role of the Walrasian auctioneer, automati- 
cally generating W at a level to clear the 
aggregate supply-demand balance, while rel- 
ative wages continued to be set under im- 
plicit contracts along lines suggested earlier. 
In fact, of course, we observe no such 
arrangement anywhere in the world, and a 
little thought supplies a number of reasons. 
For purposes of indexing wage contracts to 
nominal GNP, some agreed-upon process 
would have to be found for separating “dis- 
turbances” in nominal GNP from the trend 
increases consistent with full employment at 
a Stable inflation rate. Anything that altered 
the parallel growth of average and marginal 
labor productivity, or the growth of full em- 
ployment labor inputs, would change the 
trend and require the contracts to be renego- 
tiated. Robert Gordon (1981, 1983) has 
identified a number of reasons, why, even if 
the appropriate split could be made between 
trend and disturbances, indexing wages to 
nominal GNP would not be feasible in im- 
plicit contracts. If prices themselves are not 
completely flexible relative to wages, declines 
in nominal GNP under an indexed system 
would produce long periods with unwar- 
ranted real wage decreases. And, since the 
costs and hence the prices of the typical large 
firm depend on the costs and prices of a long 
and heterogeneous chain of suppliers, index- 
ing wages on nominal GNP would only in- 
dex part of an individual firm’s costs. 
Workers would rightly be skeptical that such 
an indexing system would quickly move 
prices down proportionally with wages. 

The problems of automatic indexing to 
some other nominal aggregate, like the mon- 
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ey supply, are even worse since the relation- 
ship between any other aggregate variable 
and the equilibrium full employment wage 
level is still more complex and unstable than 
it is in the case of nominal GNP. And unless 
all firms could somehow agree on a common 
translation formula for indexing purposes, 
nominal demand shocks would produce a 
wide dispersion of unwarranted changes in 
relative wages. (This point is elaborated fur- 
ther in the paragraphs that follow.) More 
complex explicit indexing formulas can be 
imagined, but are no more feasible than sim- 
ple ones. The two parties to a contract would 
be subjecting themselves to very great uncer- 
tainty in agreeing to a given information set 
and forecasting model as the basis for the 
indexing. It takes a very large run of data 
to sort systematic error from noise in eco- 
nomic time-series. And so agents would have 
huge space for disagreement about the ap- 
propriate information set and the relevant 
model for translating information into fore- 
casts. Alternative choices could lead to biased 
outcomes, whose bias could not be de- 
termined for a very long time. (The ap- 
propriate order in which to enter variables in 
a vector autoregression model is hardly the 
subject for fruitful labor negotiations.) In 
short, feasible state-contingent contracts can- 
not be designed to replace the Walrasian 
auctioneer as a means of coordinating the 
system’s response to nominal shocks.’ 

In the absence of explicit state-contingent 
contracts, can nominal wage flexibility be 
rescued by a rational expectations model of 
wage determination? Why do not individual 
firms and their workers rationally forecast 
the change in the equilibrium path of aver- 
age wages (W) expected to result from a 
nominal shock, and promptly change wages 
accordingly, recognizing that their actions 
involve no decision to change relative wages? 


° Under extreme circumstances the parties may intro- 
duce such contacts. In the German hyper-inflation of 
1923, the pace of inflation became so swift that weekly 
wages were finally indexed to the prices expected to 
prevail in the subsequent days when the wages would be 
spent. An ex post adjustment was then made to correct 
for errors in the forecast. A similar arrangement was 
adopted during the Polish hyper-inflation of the same 
period. 
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Stochastic errors in forecasting could gener- 
ate temporary wage “errors” and departures 
of employment from its natural rate. But 
nominal wages would fundamentally be 
flexible. 

A rational expectations approach to the 
determination of the aggregate nominal wage 
and price level, however, cannot simply be 
carried over into a world of sticky relative 
wages. There are several reasons why this is 
so. In the first place, in the new classical 
model it is not the expectational element 
that generates aggregate nominal wage flexi- 
bility. Rather, a prompt response of aggre- 
gate nominal wages to nominal shocks is 
guaranteed by the perfect ex ante flexibility 
of relative wages in auction markets. In these 
models a downward nominal demand shock 
generates a prompt and “neutral” change in 
the path of nominal wages precisely because 
of individual workers’ presumed willingness 
to underbid wages, shading their bids and 
offers in the face of excess supplies, to the 
point where markets are cleared. In the auc- 
tion-market model, workers or groups of 
workers are willing to accept lower wages in 
the face of excess supply even when errors in 
expectations lead them to misperceive the 
entire wage cut as a relative one. In the event 
of such misperceptions, some labor supply is 
withdrawn but nominal wages still fall. And 
as soon as the misperception is corrected, 
wages quickly fall by the remaining amount 
necessary to eliminate excess labor supply 
and clear labor markets. In the world of 
implicit contracts I have described earlier, 
however, the absence of substantial relative 
wage flexibility eliminates this basis for 
prompt nominal wage flexibility. 

- In the absence of auction markets with 
their relative wage flexibility, the achieve- 
ment of aggregate nominal wage flexibility 
becomes a prisoner’s dilemma problem. But, 
since wages are not completely rigid under 
implicit contracts, it is not possible that indi- 
vidual firms and their workers forecast the 
ultimate equilibrium response of average 
wages to nominal shocks, promptly adjust 
their own wages to it and thereby solve the 
prisoner’s dilemma in favor of nominal wage 
flexibility? I think not. Two key features of 
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implicit contracts interact with one central 
feature of rational forecasts to reduce sharply 
the feasibility of commonly shared expecta- 
tions about the equilibrium W as a surrogate 
for Arrow-Debreu contingent claims con- 
tracts. First, firms are wage setters, not wage 
takers; second, frequent haggling over wage 
changes is very costly to the development of 
mutually beneficial long-term relationships 
between workers and firms; and third, fore- 
casts of equilibrium wage and price levels are 
subject to substantial stochastic error and 
forecast outcomes are likely to be widely 
distributed over the population of wage-set- 
ting firms. . 

In a world of auction markets, the fact 
that forecasts of individual agents are widely 
distributed around the “true” mean is for 
most purposes irrelevant. In his seminal 
article (1961), John Muth pointed out that 
cross-sectional differences in expectations 
posed no problem for the theory because 
their aggregate effect would be negligible so 
long as deviations from the rational forecast 
by individual firms were not strongly corre- 
lated with each other. In auction markets, 
specific prices or wages are not determined 
by individual forecasts. But, in a world of 
implicit contracts with firms as wage setters, 
they would be. The dispersion of individual 
forecasts concerning the equilibrium nominal 
wage W, and therefore the dispersion of indi- 
vidual wage decisions, would often be a wide 
one. Robert Lucas’ words about the role of 
rational expectations in shaping the actions 
of economic agents are relevant in this re- 
gard: 


Neither will [rational expectations] be 
applicable in situations in which one 
cannot guess which, if any, observable 
frequencies are relevant: situations 
which Knight called ‘uncertainty’. It 
will most likely be useful in situations 
in which the probabilities of interest 
concern a fairly well defined recurrent 
event, situations of ‘risk’ in Knight’s 
terminology. [1977, p. 15] 


Changes in the path of nominal wages, how- 
ever, have not simply, or even primarily, 
been driven by recurrent patterns of endoge- 
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nous events, at least in recent years. The 
Vietnam War, two massive oil shocks, the 
introduction of floating exchange rates, and 
the institution of a new monetary regime in 
the United States in 1979 have dominated 
events. Even if the vast majority of firms 
held a broadly similar view of the way the 
economic world works, the very great macro- 
economic uncertainty and the stochastic 
variance of prior forecasts around the actual 
outcomes would guarantee a wide dispersion 
of individual forecasts whenever large shocks 
occurred. ; 

A wide dispersion of the forecasts of indi- 
vidual economic agents and the experience of 
errors in prior forecasts would have a 
number of consequences. In the first place, 
given the large room for disagreements about 
the forecast, we have to rule out on moral 
hazard grounds implicit contracts under 
which workers, prior to actually observing 
a deterioration in employment conditions, 
would accept employer forecasts of a declin- 
ing equilibrium nominal wage as the basis 
for a downward wage adjustment. But even 
waiving this difficulty, the large dispersion of 
individual forecasts would result in wide- 
spread unintended relative wage changes, 
even if all firms and their workers accepted a 
wage adjustment based on the firm’s equi- 
librium forecasts. Because of both risk aver- 
sion and the consequences to firms and 
workers that follow from erroneous signals, 
these changes could impose significant losses 
on the parties. Yet, a high frequency of wage 
changes is also costly, so that errors would 
tend to persist for some time. Indeed, giv- 
en the incompleteness and imperfections of 
current information, and the murkiness of 
the variable being forecast—the equilibrium 
nominal wage level—there would be sub- 
stantial room for disagreement among the 
parties as to whether or not a prior forecast 
had or had not been in error. Finally, to the 
extent that “bad” experience with forecasts 
caused some firms and workers to reduce the 
forward-looking element in wage setting, the 
unreliability of forecasts for those who used 
them would become greater. It would be- 
come increasingly less rational to base indi- 

‘vidual wage decisions on the assumption that 
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others were forecasting the equilibrium 
adjustment and promptly adjusting wages 
accordingly. Thus, without the “policing” 
mechanism of relative wage flexibility, a sys- 
tem that relied on rational expectations fore- 
casts of the equilibrium wage outcome would 
be unstable. 

In sum, under implicit contracts, wide- 
spread tying of individual wage decisions to 
expectations about equilibrium aggregate 
wage outcomes is not a feasible way of antic- 
ipating the optimal adjustment to nominal 
shocks. The policing mechanism of ex ante 
relative wage flexibility is absent, so that 
nominal wage flexibility becomes a prisoner’s 
dilemma problem. And prompt rational 
expectations “indexing” to the equilibrium 
outcome is no solution to that problem, since 
it would increase haggling costs, produce 
unwanted relative wage changes, and become 
increasingly an irrational action on the part 
of individual firms. 

In the absence of widespread indexing 
to some nominal aggregate, or to the ratio- 
nal expectation of the equilibrium wage norm 


` W, wages must find their way to a lower level 


as the product of specific decisions among 
individual firms and their workers, in a pro- 
cess constrained by the same social conven- 
tions and informal agreements that dictate 
the change in relative wages under implicit 
contracts. In a world of price and wage 
setters, firms and workers observe demand 
shocks principally in the form of changes in 
their own physical quantities—sales first and 
then output and employment—and in the 
context, initially, of an unchanged perceived 
level of W. The dynamics of the process by 
which firms adjust from one level of the 
work force to another can, as described by 
Okun and by George Perry (1980), generate 
modest wage changes in response to the ag- 
gregate shocks. Beyond this, the change in 
external pressures for wage adjustment must 


‘be large enough and last long enough to 


satisfy the constraints imposed by long-term 
implicit contracts on “permanent” wage 
changes. Finally, to the extent that these 
changes become substantial and widespread, 
enough to yield a long-term change in the 
perceived level of W, the whole nominal 
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wage structure around which individual 
adjustments occur will be changed. 

There are several points to note about this 
process. The major gains, in terms of higher 
employment, that came from lowering wages 
in the face of downward aggregate demand 
shocks do not accrue to particular workers in 
particular firms as the result of their own 
actions. Rather, the gains accrue through the 
effect of generalized lower wages in reducing 
prices, raising real money balances and 
thereby increasing aggregate demand. Once 
the assumption of flexible auction markets 
and a competitive bidding down of wages by 
individual workers is abandoned, it is no 
longer valid to level against sticky-wage the- 
ories the charge that they imply an irrational 
failure on the part of economic agents to 
pursue unexploited gains from trade. Without 
the Walrasian auctioneer, the individual firms 
in an economy are, as noted earlier, in a 
prisoner’s dilemma. The large comparative 
statics gain from an aggregate nominal wage 
cut does not translate into such a gain seen 
from the point of view of individual firms.}° 
The potential gain they see is the one that 
would accrue from making a relative change. 
They will indeed make such changes, but 
slowly and cautiously, acting under the con- 
straints on relative changes spelled out 
earlier.’ Only as the perceived long-term 
level of W falls will the situation be differ- 
ent. 


0% his 1977 article, Robert Barro decouples the 
nominal wage and employment responses to perceived 
nominal shocks. He argues that even if nominal wages 
are sticky, optimal contracts would call for the mainte- 
nance of employment. Firms would vary prices to achieve 
this result despite the stickiness of nominal wages. 
Otherwise, says Barro, the parties would be ignoring the 
unexploited gains from trade, an irrational act. This 
paper is not principally concerned with price behavior. 
But it is clear that the same externality argument, set 
forth above with respect to wages, holds for prices. 
Without auction markets or some surrogate for the 
Walrasian auctioneer, the external nature of the gains 
from price changes would tend to negate the force of the 
Barro argument. 

11 Since the macroeconomic effects of their own wage 
and price decisions do not enter into economic agents’ 
objective functions, the Akerlof-Yellen conclusions 
about the small size of losses from’ “near-rational” 
behavior would apply to the nonauction markets I am 
here describing. 


MARCH 1985 


Since what is important for nominal wage 
adjustment is the perceived level of W, ex- 
pectations about its future value will, of 
course, be relevant. Within the constraints 
imposed by implicit contracts, wages in indi- 
vidual firms have to be adjusted to deal with 
changing conditions. Since wage changes are 
difficult and impose strains on long-term re- 
lationships, the wage once set has to last for 
a while, typically at least a year (and under 
union contracts often longer). The expecta- 
tions that workers and employers have about 
the future course of average wages and prices 
will therefore exert an important influence 
over the current wage decision. I do not want 
here to join the controversy over the extent 
to which wage setting is backward or for- - 
ward looking. But what is central to my 
message is that the relevant forecast does not 
assume prompt adjustment to a new equi- 
librium wage but rather the more hesitant 
and gradual process described above. 

The appropriate framework for analyzing 
the aggregate behavior of wages, therefore, is 
not one in which certain macroeconomic im- 
perfections—information gaps or mispercep- 
tions about the general wage and price level 
—prevent the market-clearing adjustment of 
wages, which themselves are perfectly flexi- 
ble in the face of relative disturbances. The 
essence of the behavior of wages in response 
to aggregate demand shocks is just the op- 
posite. Macroeconomic shocks break through 
the short-run stickiness of wages and prices 
in the face of relative disturbances to pro- 
duce the aggregate adjustments, albeit slow 
and gradual ones, that we do in fact observe. 

There is a nice paradox in all of this. A 
prompt adjustment of nominal wages to ag- 
gregate demand shocks, leaving relative 
wages unchanged, can be produced only by a 
system of highly flexible relative wages. Con- 
versely, the existence of sticky relative wages 
yields long transitional periods in which firms 
are adjusting individually to nominal shocks, 
and produces, as a side effect, changes in 
relative wage and prices. 


IV. Final Reflections 


The large costs which accompany disinfla- 
tion arise from the fact that society has to 
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send out the same kind of initial signals— 
changes in the volume of sales—when it 
wants a reallocation of resources as it does 
when it wants a change in the general level of 
wages and prices. In the first situation, given 
the substantial efficiencies which flow from 
long-term associations of suppliers with 
customers and firms with workers, very cau- 
tious and sluggish changes in wages and 
prices are the optimal response to signals. A 


large part of the adjustment is optimally - 


taken up as temporary variations in slack— 
adjustments in hours, layoffs and rehires, 
inventory building and depletion, and ration- 
ing of various kinds. Indeed, a large part of 
economic life is dominated by the social 
conventions, institutions, and patterns of be- 
havior that have evolved to avoid the chaos 
and inefficiencies that would result from con- 
tinuous market clearing. 

The signals which firms initially receive 
when aggregate demand shocks occur are the 
same as those for a resource transfer, but an 
exactly opposite response is wanted—large 
changes in wages and prices and small 
changes in quantities or slack. Since the bulk 
of the disturbances to which individual firms 
and workers must adjust are relative or local 
in nature, and since over long periods of 
time micro efficiency tends to outweigh ag- 
gregate resource utilization as a source of 
economic welfare, wage- and price-setting 
institutions have developed with a bias to- 
ward the sluggish response called for by con- 
siderations of micro efficiency. The cyclical 
behavior of the aggregate wage and price 
levels unfolds from the gradual overcoming 
of that bias. 

In the long run, those features of economic 
relationships which make short-run price and 
wage stickiness optimal and which rationally 
prevent continuous market clearing disap- 
pear. Specific assets are converted to capital. 
Attrition and learning change the mix of 
skills. Random changes get smaller com- 
pared to systematic changes. The private re- 
turns from specific customer-supplier and 
worker-firm attachment shrink relative to the 
returns from making appropriate adjust- 
ments to changes in tastes, technology, and 
other external developments. The rationally 
based barriers to market clearing crumble. 
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We economists are indeed correct to insist on 
the long-run efficacy of markets and the util- 
ity of the market clearing paradigm as a way 
of explaining long-term market allocations. 
But we need not abandon the premise of the 
rational maximizing calculus in order to ex- 
plain the structural stickiness of wages and 
prices and the failure of markets to clear in 
the short run. Both phenomena—long-run 
market clearing and short-run stickiness— 
ultimately derive from the same rational 
aspects of human behavior. 

Some of the consequences of this recog- 
nition are nevertheless very troubling for 
economic theory and theoretically informed 
empirical research. In the new classical eco- 
nomics, there is no need for empirical re- 
search to determine how wages and prices 
respond to demand shocks, given expecta- 
tions about the general price level. Pure 
theory—the auction-market model—dictates 
how prices and wages behave. Empirical re- 
search is needed principally to tell us some- 
thing about the formation of expectations on 
the general price level. 

While contract theory and related research 
has been developing rationally based founda- 
tions for structural wage and price stickiness, 
the work to date is essentially in the form of 
existence theorems. That is, it tells us why 
sticky wages are consistent with the rational 
calculus. But it does not give us a theoretical 
basis for specifying the two basic compo- 
nents of macro wage adjustment: What 
“Jaws” do firms follow, under implicit con- 
tracts, in adjusting their wages, assuming the 
stability of W, the wage norm? And what 
does it take to produce a perceived “perma- 
nent” change in that norm? 

A full and complete microeconomic foun- 
dation to wage adjustment with the power of 
the auction-market model may never be 
forthcoming. If that is so, we may have to 
look to regularities derived from macroeco- 
nomic empirical research to infer microeco- 
nomic behavior. But this raises another set of 
problems. While forward-looking expecta- 
tions play much less of a role in the macro 
wage adjustment process I have outlined, 
they are not completely absent in forming 
perceptions about the wage norm. Hence the 
force of the Lucas critique, though weakened, 
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does not disappear. The new classical eco- 
nomics simply assumes that structural behav- 
ior is market clearing, and hence claims to be 
able to identify the expectational effects of a 
particular policy regime. In the absence of 
such an a priori assumption, however, how 
does one go about szparately identifying the 
expectational from the structural elements in 
wage formation? I do not have the answer. 
Conceivably, economics, like physics, is sub- 
ject to a fundamental indeterminacy theo- 
rem. 
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The Production Process in a Competitive Economy: 
Walrasian, Neo-Hobbesian, and Marxian Models 


By SAMUEL BOWLES* 


Recent years have witnessed a growing 
interest in the internal organization of the 
firm. Many, taking the work of Ronald Coase 
(1937) as their starting point, have developed 
insights based on the concept of transactions 
costs. Others, building on the work of J. R. 
Commons (1918, 1935), have developed an 
historical and institutional analysis of the 
. structure of collective bargaining and inter- 
nal labor markets. Others, starting from 
Marx’s distinction ketween work (“labor”) 
and labor time (“labor power”) have devel- 
oped an analysis of class conflict within the 
firm. 

A careful reading of this diverse body of 
literature suggests that there are many com- 
mon points of reference. All, for example, 
have stressed the social and nonmarket 
aspects of the production process.' But there 
are important differences as well. 

In this essay I develop an underlying mi- 
croeconomic logic cf the Marxian model, 
and contrast it with two alternative views. 
The first is the simple Walrasian model in 
which the production process is represented 
as a set of input-output relations selected 
from an array of feasible technologies by a 
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process of cost minimization with respect to 
market-determined prices. The Walrasian 
model presents no analysis of the internal 
social organization of the firm. 

The second group of models stems from 
Coase’s seminar work, and is exemplified by 
the important recent contributions of Armen 
Alchian and Harold Demsetz (1972), Oliver 
Williamson (1980), Guillermo Calvo (1979), 
Edward Lazear (1981), and others. Like the 
Marxian approach, and unlike the Walras- 
ian, these models present a well-developed 
model of the firm as a social organization. I 
refer to these models as neo-Hobbesian be- 
cause according to them the key to under- 
standing the internal structure of the firm is 
the concept of malfeasance. Also known as 
shirking or free riding, malfeasance gives rise 
to the archetypal Hobbesian problem of rec- 
onciling self-interested behavior on the part 
of individuals with collective or group inter- 
ests. Moreover, the neo-Hobbesian explana- 
tion of the functional nature of the hierarchi- 
cal organization of the modern workplace 
bears a close resemblance to the original 
Hobbesian rationale for the state as a so- 
cially necessary form of coercion.” 

By contrast, the basic commitment of the 
Marxian models is to the fundamental im- 
portance of class as an economic concept. 
While the Marxian model does not deny the 
importance of the Hobbesian conflict be- 
tween individual and collective rationality as 
an underlying social problem central to an 
understanding of the production process in 
any social system, it focuses on those prob- 
lems which may be traced to the structure of 


2Thus, for example, it is argued that a team of 
workers would rationally hire a supervisor to monitor 
their work activities, an economic analogue to the Hob- 
besian position which asserts that uncoerced citizens in 
a state of nature would in their own interests commit 
themselves to obey the dictates of a state. 
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ownership and control of the means of pro- 
duction. 

What is at issue between Marxian and 
non-Marxian economists is not the general 
relevance of class concepts to the analysis of 
social groupings, institutions, or political ac- 
tion, but the status of class as an economic 
concept. Even within the realm of econom- 
ics, terminological differences aside, there is 
general agreement on the relevance to a wide 
range of issues of what Marxian economists 
would term the class structure. Few econo- 
mists of any persuasion would question the 
importance of the distribution of the owner- 
ship of assets as a determinant of the distri- 
bution of income, patterns of consumption, 
or levels of saving. 

The Marxian model is distinct, however, in 
that it asserts that consideration of the 
ownership of the means of production, and 
the command over the production process 
which this ownership permits, is essential to 
a coherent analysis of the production process 
itself, and to the analysis of market equi- 
libration and competition. It is thus not only 
in its macroeconomic theory and its theory 
of collective action that the Marxian model 
makes substantive use of the idea of class, 
but in its microeconomics as well.* 

The distinctiveness of the Marxian micro- 
economics with respect to the neo-Hobbesian 
and Walrasian approaches, as we shall see, 
has little to do with the labor theory of value, 
however. Its primary focus is on the interac- 
tions between the voluntary relations of the 
marketplace and the command relationships 
of the workplace. Thus Marxian economists 
take strenuous exception to Paul Samuelson’s 
assertion that “in the competitive model it 
makes no difference whether capital hires 
labor or the other way around” (1957, p. 
894). 


31 will specify what I take to be the principal differ- 
ences between the neo-Hobbesian and the Marxian 
models in the penuitimate section. The relationship be- 
tween the Marxian model and what Marx wrote is 
suggested in various notes. 

+I would thus take strong exception to Oskar Lange’s 
(1935) view that the specificity and strength of Marxian 
economics resides in its institutional and sociological 
content and not in its microeconomic theory per se. 
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The structure of the Marxian model may 
be illustrated by reference to three proposi- 
tions central to its analysis of capitalist pro- 
duction. 

First, capitalists (owners of firms or their 
representatives) will generally select methods 
of production which forego improvements in 
productive efficiency in favor of maintaining 
their power over workers. For this reason, 
the technologies in use in a capitalist econ- 
omy, as well as the direction of technical 
change, cannot be said to be an efficient 
solution to the problem of scarcity, but 
rather, at least in part, an expression of class 
interest. This proposition is fundamental to 
the Marxian assertion that the productive 
potential of a society (the “forces of produc- ` 
tion”) is inhibited (or “fettered”) by the 
specifically capitalist institutional structure 
of the economy (the “social relations of pro- 
duction”). 

Second, it will generally be in the inter- 
est of capitalists to structure pay scales and 
the organization of the production process to 
foster divisions among workers, even to the 
extent of treating differently workers who are 
identical from the standpoint of their pro- 
ductive capacities. This proposition is central 
to the Marxian divide and rule interpretation 
of internal labor markets, segmented labor 
markets, and discrimination. 

Third, involuntary unemployment is a 
permanent feature of capitalism central to 
the perpetuation of its institutional structure 
and growth process. In a capitalist economy, 
product and labor markets will not function 
so as to eradicate Marx’s familiar “reserve 
army of the unemployed.” Moreover, even 
public policy towards this objective will be 
unable to maintain full employment. 

To economists trained in the Walrasian or 
more generally neoclassical tradition, these 
assertions are often thought to be either non- 
sensical, or based on a radically different 
model of production and competition. Spe- 
cifically, it is often thought that these prop- 
ositions require one or more of the follow- 
ing assumptions: that capitalists collude in 
pursuit of their collective interests, that capi- 
talists do not maximize profits, that product 
and factor markets are not competitive, or 
that the economy is characterized by im- 
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portant institutional rigidities such as sticky 
wages. Under these assumptions, it is not 
difficult to demonstrate the above proposi- 
tions and thus affirm the importance of the 
Marxian concept of class. 

But, while sufficient, these assumptions are 
not .necessary to the demonstration of the 
above, basic propositions of Marxian eco- 
nomics. (Nor, one might add in passing, are 
they particularly central to Marx’s own theo- 
retical writings, which generally presumed a 
highly competitive economy based on profit 
maximization.) The basic difference between 
the Marxian and Walrasian models is thus 
not in the structure of markets or in concepts 
of collective vs. atomistic action, or in in- 
stitutional rigidities, but in the analysis of 
the process of production itself, or in what 
Marxists term the labor process.° 

In this essay I develop a simple model of 
the production process in a competitive 
capitalist economy. To the familiar two- 
equation Walrasian model of production 
(production function and cost function), I 
add a third equation representing class con- 
flict within the production process. I then 
derive the above three propositions from the 
expanded model. I close with some observa- 
tions on the closely related but quite distinct 
neo-Hobbesian model of the production pro- 
cess. 

My intent is not so much to advance the 
discussion of technical change, discrimina- 
tion, or involuntary unemployment per se, 
as to provide a single coherent microeco- 
nomic framework capable of integrating im- 
portant modern Marxian contributions in 
these fields. To cite only a few: those of 
Stephen Marglin (1974), William Lazonick 
(1982), and Harry Braverman (1974), on 
technology; of Richard Edwards, David 
Gordon, and Michael Reich (1982), Herbert 
Gintis (1976), and John Roemer (1979), on 
divide and rule strategies; and of Michel 


5Partly as a result of the differing treatment of the 
labor process and partly for other reasons, the Marxian 
and Walrasian views of the competitive process differ 
somewhat. Both stress the importance of unlimited entry 
and a multiplicity of buyers and sellers. Marxists, how- 
ever, generally assume price-making rather than price- 
taking behavior by firms. 
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Kalecki (1943), Andrew Glyn and Robert 
Sutcliffe (1972), Raford Boddy and James 
Crotty (1975), and Richard Goodwin (1967), 
on unemployment. 


I. The Extraction of Labor from Labor Power 


The Marxian model comprises an analysis 
of three quite distinct aspects of the produc- 
tion process, broadly construed: market ex- 
changes (modeled as voluntary contractual 
or contract-like interactions), physical input- 
output relations (which in principal might be 
represented by an engineering production 
function), and social relationships among 
workers and between workers and their em- 
ployer (which are modeled in an entirely 
different manner). 

Central to the Marxian approach is the 
distinction between those social relationships 
that take the form of market exchanges be- 
tween firms and other ownership units, on 
the one hand, and relationships of command 
that take place within firms. The market 
arena in which contractual exchanges take 
place, Marx termed “a very Eden of the 
innate rights of man.” By contrast the inter- 
nal structure of the firm—which Marx 
termed the “hidden abode of production” — 
is represented (as Coase was later to do) as a 
mini-command economy.® 

The distinction between the two types of 
social relationships would be of little theoret- 
ical importance, of course, if the command 
relations of the firm were simply effects en- 
tirely derived from the technological struc- 


©The distinction is perhaps the most fundamental in 
Marxian economics. Marx wrote: 


If we consider the exchange between capital and 
labor, then, we find that it splits into two processes 
which are not only formally but also qualitatively differ- 
ent...: (1) the worker sells his commodity...(labor 
power)... which has...as a commodity...a price.... (2) 
The capitalist obtains labor itself...he obtains the pro- 
ductive force which maintains and multiplies capital... . 
The separation of these two processes is so obvious that 
they can take place at different times and need by no 
means coincide. The first can be and usually, to a certain 
extent, is completed before the second even begins... . 
In the exchange between capital and labor the first act 
is an exchange and falls entirely within ordinary circula- 
tion; the second is a process qualitatively different from 
exchange, and only by misuse could it have been called 
any kind of exchange at all. (1973, pp. 274-75] 


VOL.75 NO. 1 


ture of production and the market relation- 
ships into which the firm enters. Indeed, this 
is precisely the logic of Samuelson’s remark 
quoted above. 

But, according to the Marxian model, the 
structure and effects of the social relations 
within the firm—of command, cooperation, 
competition, and the like—while influenced 
by technology and market relations, are not 
entirely reducible to them, but rather depend 
on the class structure of the productive pro- 
cess, and hence require a distinct form of 
modeling. By contrast, Walrasian theory de- 
nies the need for a distinct modeling of the 
social relationships within the firm, while the 
neo-Hobbesian approach insists that a dis- 
tinct modeling of the firm as a command 
economy is necessary, but has nothing to do 
with the class structure, for hierarchical rela- 
tionships between managers and workers re- 
flect nothing more than an efficient solution 
to the universal problem of malfeasance. 

The importance of the social structure of 
the firm, the necessity of a distinct modeling 
of these social interactions, and the centrality 
of the class structure to their analysis may be 
traced within the Marxian model to three 
characteristics of the production process. 
First, labor is embodied in people, and hence 
labor services are inseparable from the per- 
son supplying the service. Second, whether 
for reasons of technology or of economies of 
supervision, production is generally less 
costly when it is done by a considerable 
number of workers together in one location. 
And third, the production process is always a 
process of joint production, as the workers’ 
attitudes, capacities, and beliefs are trans- 
formed in the production process as surely as 
the raw materials and other goods in process 
are transformed into final outputs. I will 
refer to these three characteristics respec- 
tively as the human embodiment of labor, 
the social nature of production, and the en- 
dogeneity (or joint production) of workers. 

Two types of social interaction within the 
firm are central to understanding the produc- 
tion process: relations among workers (of 
competition, solidarity, or whatever) and re- 
lations between workers and their employer. 
I focus on the second at the outset, repre- 
senting the capital-labor relationship as a 
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simple bilateral relationship between two in- 
dividuals. Relations among workers will be 
introduced later. 

The relationship between workers and their 
capitalist employer is formally structured by 
the ownership and ‘control of the means of 
production. It is thus (by definition) a class 
relationship. In what follows, two character- 
istics of this relationship will be central. Both 
may be considered axioms with respect to 
the proposition to be demonstrated below. 
First, quite apart from the level of wages, 
employers and workers have a conflict of 
interest in the production process in the 
specific sense that the employer’s interests 
(as measured by profits) are enhanced by 
being able to compel the worker to act in a 
manner that he or she otherwise would not 
choose. This conception of a conflict of inter- 
est does not imply that the employer and the 
worker have no common interests, or that, if 
left to their own devices, labor would choose 
not to produce anything at all. It simply 
states that within a given legal and economic 
context, the employer can do better than to 
simply hire workers and let them work as. 
they please. The level of profits therefore 
depends—at least to some extent—on the 
power of capital over labor. 

While this conflict of interest may extend 
to such issues as the safety or comfort of the 
workplace and the amount, type, and loca- 
tion of new investment, I focus in what 
follows on the conflict over the amount of 
work done per hour, or what may be termed 
the intensity of labor. This is often termed 
the conflict over extraction of labor from 
labor power. It might better be called the 
extraction of work from the worker. 

The second axiomatic characteristic of the 
capital-labor relationship is that the strate- 


gies that capital may adopt in order to en- 


hance or exercise its power over labor are 
costly. The basis of the power of capital over 
labor is the ability of the owner to impose 
costs on workers who refuse to (or otherwise 
fail to) carry out the wishes of the employer. 
In liberal capitalist societies, the only means 
by which this cost may be imposed is via the 
employer’s control over the terms of employ- 
ment (wage and other conditions) and the 
possibility of job termination. For reasons of 
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simplicity, I focus initially on the threat of 
job loss. o 

The expected cost to the worker of resist- 
ing (or otherwise not carrying out) the com- 
mand (explicit or implicit) of the employer 
will depend on the likelihood that the 
worker’s resistance will be detected, and on 
the cost to the worker of losing his or her 
job. (Assume for the present that any worker 
who is observed performing below the em- 
ployer’s expectation will be fired; I will later 
modify this assumption.) Because the cost (to 
the worker) of job loss will depend on the 
wage, enhancing the threat of job loss (by 
raising the wage) will be costly to the em- 
ployer. Similarly, the employer cannot cost- 
lessly know what each worker is doing at any 
given moment even if the employer knows all 
of the workers’ production capacities and 
personality characteristics. However, the em- 
ployer can increase the probability of detect- 
ing below-standard work intensity through 
employing surveillance personnel and equip- 
ment, and by using production methods that 
produce (as a joini product) information on 
individual worker performance. Both meth- 
ods of enhancing the worker’s expected cost 
of working below expectation are thus costly 
to the employer. 

These two characteristics of the produc- 
tion process— the conflict of interest between 
capital and labor, and the costliness of em- 
ployer strategies—form the basis of the 
propositions that follow. The underlying rea- 
soning may be made more precise with the 
aid of a simple model. 

Let us assume that labor is homogeneous, 
that the employed and unemployed are 
otherwise indistinguishable, that there are no 
employer costs of selection or on-the-job 
training, that workers are risk neutral, and 
that all markets are competitive in the sense 
of a multiplicity of noncolluding buyers and 
sellers.’ 


TUnlike search models or Arthur Okun’s (1981) toll 
model, I assume that workers have complete informa- 
tion about job and wage conditions throughout the 
economy, that employees know all (actual and potential) 
employee characteristics, and that what Okun called 
“the attachment between employer and employees 
(mutual),...the key component of the toll model that 
was absent in the simple search model” (p. 75) is absent 
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Let the output of a firm be a function of 
the level of inputs. 


(1) Q=f(X,L), 


where Q is the number of units of output 
over some period of time, X is the vector of 
material inputs and services, and L is the 
input of labor over this same time period. All 
inputs and output are measured in physical 
terms. Labor is thus counted in effective 
work done, or effort units. For simplicity, the 
price of the output is taken by the firm as 
given and is set equal to one. 

As is quite evident, the treatment of total 
sales and the physical input-output aspect of 
production in the model is similar to its 
neoclassical—or Walrasian—analogue. The 
difference emerges when we consider the cost 
function. The labor argument in the produc- 
tion function—work effort—bears no market 
price, for it is labor time, not work itself, that 
is purchased. Hence the cost of labor—work 
—cannot be expressed in the firm’s cost 
function as a market-determined hourly wage 
rate multiplied by the number of labor hours 
hired. To express the cost function and the 


here as well. Unlike contract theory, I assume away 
problem of risk aversion and issues of reputation 
(workers and capitalists alike have no memories). 

` 8Marx (1976) dramatized the fact that labor itself 
cannot be bought and hence has no price as follows. 
“On the surface of bourgeois society the worker’s wage 
appears as the price of labor, as a certain quantity of 
money that is paid for a certain quantity of labor” (p. 
675). But “it is not labor which daily confronts the 
possessor of money (the capitalist, SB) on the commod- 
ity market, but rather the worker. What the worker is 
selling is his labor power” (p. 677). As a result, “accord- 
ing to the amount of actual labor supplied every day, 
the same...wage may represent very different prices of 
labor, i.e., very different sums of money paid for the 
same quantity of labor” (p. 683). Marx then makes it 
clear that the cost of a given amount of labor may vary 
through the extension of the length of the working day, 
or through an increase in the intensity of work in any 
given hour. “The rise in... wages may therefore be un- 
accompanied by any change in the price of labor, or 
may even be accompanied by a fall in the latter” (p. 
684). Henry Ford may have understood this when he 
paid his workers in Detroit the unheard of sum of $5 a 
day. That labor itself cannot be purchased has long been 
recognized outside the Marxian tradition as well. Gary 
Becker observed that “any enforceable contract could at 
best specify the hours required on a job, not the quality 
of the performance” (1962, p. 6). But this fact has not 
been given the importance it has received among 
Marxian economists. 
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production and total sales function in the 
same terms, a third equation is required— 
the labor extraction function—representing 
the amount of labor done per hour of labor 
hired as a function of the costly inputs used 
to elicit work from workers.’ 

We may write L, the total labor input, as 
the product of the hours of labor power 
hired, Lp, and the amount of work done per 
hour /*, or L = Lpl*. The amount of work 
done per hour is determined by the worker 
in response to the constraints devised by the 
employer, given the availability of other jobs, 
unemployment insurance, and the like. At 
this point, attention need only be given to 
those determinants of the worker’s effort that 
appear as instruments from the standpoint of 
the employer. 

The amount of work done per hour will 
depend upon the worker’s perception of the 
cost of pursuing a nonwork activity, that is, 
of acting on the basis of any of his or her 
nonwork (and work-reducing) objectives. As- 
suming that a worker’s job will be terminated 
if the worker’s nonwork activities are de- 
tected, the expected cost of pursuing non- 
work activities, E(n), is the product of two 
terms: the probability that.a worker’s non- 
work strategy. will be observed by the em- 
ployer, p°, and the cost of being fired, if 
observed, w*. It is assumed that p° is posi- 
tively affected by the amount of surveillance 
inputs (material or human) purchased per 


?Note that if labor costs did not depend on hours of 
labor hired but only on the amount of labor done, or if 
the relationship between hours hired and work effort 
performed were exogenously determined, or if the ex- 
traction of work from workers were costless, the third 
equation would be unnecessary. However, even the use 
of straight piece-rate payments will not render costs 
independent of the hours of labor hired unless the 
piece-rate workers use no inputs owned by the firm, and 
the determination of the number of pieces produced 
requires no surveillance inputs and hence is costless. But 
in this extreme case, there is no reason—by conven- 
tional definitions—to consider the piece-rate workers 
part of the firm that purchases their output, for their 
sole relationship to the firm is an exchange. The neces- 
sity for the third equation is thus based on assumptions 
no different from those used in the Coasian tradition to 
explain the existence of firms. The manner in which this 
function is developed is quite different, as we shall see, 
from its Coasian analogue. 
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hour of production labor hired, s, or p° = 
p°(s), and p°(0)=0, and p,,>0 for s>0. 
(Here and below subscripted functions indi- 
cate the partial derivative of the function 
with respect to the variable indicated by the 
subscripi.) 

- Surveillance labor does not enter into the 
transformation of inputs into outputs, and is 
thus distinct from what may be termed coor- 
dination labor, which is a production input 
represented in the production function as a 
component of L. (Here I abstract from the 
far from trivial problem of extracting work 
from surveillance employees. Thus I repre- 
sent surveillance services, s, as purchasable 
at price p,.) The cost of an hour of labor 
power, Crp» is thus (w + p,s), and the cost of 
an effort unit of labor, c, or what Marx 
called the price of labor, is (w + p,s)//*. 

The money cost of being fired is measured 
by w*, the difference between the wage 
offered and the worker’s expected income if 
fired. (I assume for simplicity that the worker 
has no nonwage income if employed.) This 
latter term is simply a weighted average of 
w°, the worker’s nonwage income if fired and 
not reemployed (unemployment insurance, 
means-tested income support payments, and 
the like), and wW the expected wage in some 
other job, should the fired worker find em- 
ployment elsewhere. It is assumed that both 
wages (w,®) exceed w°. Thus assuming a 
time horizon of a single period and letting j 
represent the probability of finding another 
job (or equivalently, the fraction of the period 
during which the worker expects to remain 
unemplcyed), the expected income loss, w%, 
is 


wt=w—[jv+(1- jw]. 


All of these wage terms, including w°, are 
expressed in real units.!° 

A particularly simple model of the worker’s 
response to the employer’s choice of various 


Note that because the employer clearly may di- 
rectly set only nominal variables, but seeks to imple- 
ment a real strategy, the general price level will enter 
into the employer’s wage setting even in the absence of 
cost-of-living provisions in contracts. But I will not 
develop this point here. 


P 3126 (3125) 
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combinations of surveillance and wage-loss 
threat results if we assume that at any mo- 
ment the worker’s decision is to work at a 
level of intensity satisfactory to the employer 
or not to work. The intensity of labor, ‘/*, 
then is just the percentage of time on the job 
during which the worker is actually working. 
It is assumed that -the worker chooses. a 
desired level of /*, and then selects the mo- 
ments of work and nonwork randomly. The 
probability that the worker will be detected 
not working, and hence dismissed, ( p°), is 
equal to the probability of being observed at 
any moment (p°), multiplied by the prob- 
ability that at that moment the worker will 
not be working (1—/*), or p* = p°(1—/*). 
‘The probability of job retention is simply 
(1— p°), -setting aside reasons for job ter- 
mination other than cbserved nonwork. Thus, 
for /*=1, p?=0. 

Let us assume for simplicity a two-period 
framework in which hiring occurs only at the 
beginning of a period and firing occurs only 
at the end of a period. The worker’s time 
preference is assumed to be zero. The 
worker’s expected income over two periods is 
thus the first-period’s (assured) wage plus the 
expected wage or nonwage income for the 
second period: 


fP=w+(1— p?)w+ p4(jwt+(1— j)w’). 


Assuming identical workers:and employers 
makes it reasonable to represent the worker 
as perceiving the alternative wage as identi- 
cal to the present wage, or w= W, and thus 
the expected income in the second period, if 
dismissed at the end of the first period would 


be w—w4, and rewriting the above expres- 
sion for 9: 
(2) pP=2w— pw, 


‘The worker’s expected effort over two peri- 
ods is both the effort expended in the current 
job, and the effort expended in the next job, 
should .the worker be terminated and then 
reemployed. (Given the assumption that the 
worker has full information and hence noth- 
ing to learn, it is reasonable to suppose that 
the worker’s choice concerning work effort 
when reemployed will be identical to the 
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prejob loss choice.) Thus, the expected level 
of effort is 


(3) i* =1*+(1— pi) + paji*. 


The worker values income. and, on the 
margin at least, finds:increased work inten- 
sity displeasing. The risk-neutral worker’s 
response to the employer's strategy wel be 
that which maximizes 


(4) a= a(>, i) 


by equating the expected marginal disutility 
of effort (from equations (3) and (4) with 
the expected marginal utility of income asso- 
ciated with an increment of effort (from 
equations (2).and (4). - be >? 

Because the expected marginal income re- 
turn to an increment in work will depend 


positively on w4%, under quite general as- 


sumptions it can be shown that the worker’s 
choice of /* will be a positive function of 
w4)3 By similar reasoning it can be shown 
that work intensity will be a positive func- 
tion of s. . , l 

We may now represent the amount of 
work done per hour of labor power pur- 


This does not require a marginal disutility of labor 
(or effort). Even on the margin, the worker may enjoy 
the process of work, or despise it; what is essential to 
my argument is the assumption that the workers’ objec- 
tive function includes some positively valued on-the-job 
activities (or inactivity) that are associated with a posi- 
tive opportunity cost in terms of working. 

12That is, by equating (3u/3PX d$/al*) with 
—(du/d1*\( ai*/dl*). ; 

Assuming the second-order conditions for .the 
worker’s utility maximization to be met, it can be shown 
that effort will be an increasing function of W for 
we 20, i*<1, and s> 0. This is because an increase in 
w? will increase (0% /0$)(0$/ dl*). This follows readily 
from the D of 3/3 from #4 and the 
fact that d}/dl*= €. Thus, (3?9/3l*3w1) must 
also be positive (for s,w4>0). The upward. shift of 
(0%/0$)(0$/0l*) associated with an increment in effort 
will necessarily result in an increase in effort as long as 
the disutility associated with a marginal increment in 
effort is not infinite. Thus the derivative of work effort 
with respect to the cost of job loss will be positive for 
positive w and s. Assuming the expected marginal 
utility of effort is independent of s, the analogous result 
for s follows. ; i 
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chased, /*, as 


(5) = h(s, 04), 


The function h—the labor extraction 
function—summarizes the effects of all of 
the relevant preferences of the worker, as 
well as the worker’s sense of commitment, 
injustice, resentment, deference, patriotism, 
or whatever may affect the difficulty or ease 
of extracting labor from labor power, or 
influence the efficacy of surveillance or the 
threat of income loss as instruments towards 
this objective. '4 


M Before bringing together the three functions—pro- 
duction, cost, and extraction—to consider formally the 
capitalist’s profit-maximizing problem, it may be useful 
to scrutinize more carefully the nature of the extraction 
problem. Is this not just another case of the economics 
of lemons, in which the employer must pay some costs 
to find out which workers will work hard (or well) and 
which will not? While some of the results are similar, 
not all are, and the mechanisms are quite different. The 
problem for the employer is not to find out what the 
worker is, but to find out what the worker does. To see 

- that this is the case, the extreme assumption is made 
that the employer may know at zero cost the workers’ 
skills and personality characteristics relevant to work 
motivation and capacities, including exact knowledge of 
the determinants of the ‘typical (and: therefore every) 
worker’s work effort. One of the determinants of work 
effort is the. threat of job loss and hence the level of 
surveillance. The employer, by these assumptions, knows 
exactly how-much work each worker will do on the 
average once the employer has selected the level of 
surveillance and the wage (given external wages, unem- 
ployment. probabilities and unemployment insurance). 
At a given moment, however, the employer does not 
know what the worker is doing, unless the worker is 
being observed at that moment. And unless the worker 
is observed not working up to standard, it would not be 
rational for the employer to fire him or her, for this 
would convince the remaining workers that the probabil- 
ity of job loss did not depend on work effort, and would 
thus lower the efficacy of the surveillance inputs. Note 
that by firing the worker the employer does not eliminate 
a “bad worker” in favor of a chance at getting a “better 
worker” from the unemployment pool, for all workers 
are identical. The purpose of firing the nonworking 
worker is to convince workers that the surveillance 
system is effective, and that firing is related to low work 

` effort. In other words, without firings or with firings not 
based on observed low work effort, the A function 
would shift adversely from the standpoint of the em- 
ployer. Strictly speaking, then, the cost of surveillance is 
not an information cost at all (or at least a very peculiar 
one) as surveillance will affect increases in effort (over 
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It is assumed that the employer knows the 

h function of each worker, and that eaċh is 
identical, thus allowing one to argue in terms 
of a representative worker. Further, on the 
oo of the reasoning above, for both s and 
d positive and /*<1, h, and hye are 


anv and h,,4 is also positive,** 


Letting p, represent a vector of prices of 
nonlabor inputs, the problem for the em- 
ployer is now to maximize 


(6) R=f(X,L)- Pk pais: 
subject to 
(7) L=l*Lp=h(s,07)Lp, 
or to maximize 
(8) R=f[X,h(s, 07) Ip] 
— p,X-(w+ ps) Lp. 


Because it has been assumed for the. mo- 
ment that: the nonlabor inputs X do not 
affect the labor extraction process, the pro- 
duction function and the extraction function 


some range) even if the “surveillors” do not pass the 
information along to the employer, as long as the workers 
believe that the probability that a nonwork strategy will 
be detected is a positive function of the level of surveil- 
lance. But if employers know exactly how much work 
each worker will do once the wage and level of surveil- 
lance is selected, -would it not be optimal to pay workers 
according to the amount of work done? It might. But 
this in no way would affect the results below, for the 
firm’s costs‘will still depend on the number of hours 
hired (because surveillance s is proportional to hours of 
labor engaged, not the amount of work done and be- 
cause workers use inputs owned by the firm), -And as 
long as costs are not independent of the number of 
hours hired, employers will not be indifferent to how 
hard each particular worker works. (We will see below 
that the limiting case of no surveillance,inputs cannot be 
optimal. It is, of course, possible to devise combinations 
of incentive pay and surveillance such that costs would 
be independent of hours hired. But it would be quite 
accidental if that scheme coincided with the optimal 
incentive structure, given workers’ preferences and other 
relevant information.) 

1SMore formally, because the derivative of expected 
income with respect to work intensity is simply w4p4, 
the effect of an increase in Ùw? on the workers optimal 
effort level will depend ‘positively on the level of s, and 
conversely. 
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. (equations (1) and (5)) are separable, and the 
‘employers maximizing problem may be 
solved sequentially. The first problem for the 
employer, and the one that interests us here, 
is to minimize the cost of a unit of work 
done, or 


(9) . mine;= (w+ p,s)/h(s, 0%). 


Having solved this problem, its solution, 
c?, can then be considered the minimum cost 
of a unit of labor and entered into the em- 
ployer’s new maximand 


(8’) R= f(X, L)—c?L — p,X. 


Assuming, for the moment, an interior 
solution, and noticing that the marginal cost 
of a unit increase in W? is one by definition, 
minimizing (9) requires that 


(10) hye=h(s,04)/(w + ps) =h,/P,, 


or that the average effort per dollar of wage 
and surveillance cost equal the marginal effort 
per dollar increase in either wage cost or 
surveillance cost. Analogously the profit- 
maximizing employer’s strategy must satisfy 
the condition 
(10) P; 7 h,/hya, 

or the price of surveillance must be equal to 
the “marginal rate of substitution” between 
income loss if fired and probability of detec- 
tion in the labor-extraction function (5). 

We may represert this graphically as in 
Figure 1. The isocost function is a locus of 
equally costly employer strategies. Because 
the cost to the employer of a unit increment 
in Ww? is one by definition, the slope of the 
isocost function can be seen to be — p,. The 
isowork function, derived from the labor ex- 
traction function (5), is one of a family of 
loci of equally effective employer strategies: 
points describing an equal extraction of labor 
from a given number of hours of labor power 
hired. Its slope is —h,/h,«. The expansion 
path is the locus of all possibly profit-maxi- 
mizing strategies, namely, those satisfying 
(10’). Some point or the expansion path, say 
point a, minimizes the cost of a unit of labor 
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and is therefore the solution to (9) and is the 
profit-maximizing strategy. (It cannot be read 
directly off the figure.) 

I now use this model to demonstrate the 
three substantive propositions with which I 
began. 


Il. The Reserve Army of the Unemployed 


The more or less permanent existence of 
involuntary unemployment is central not only 
to the. Marxian critique of capitalist society, 
but to the analytical underpinnings cf its | 
theory of profit (or of surplus value) as well. 
Because profits in the Marxian model are not 
a return to a scarce input but are simply a 
deduction from total output made possible 
by capital’s power over labor, a complete 
Marxian model must provide a compelling 
account of how this power is perpetuated in 
an economically competitive and politically 
liberal environment. The basis of this account 
is the asymmetry between two forms of com- 
petition: that among capitalists. in selling 
their outputs and that among workers in 
seeking employment. Because profit is not 
the return to a scarce input, in the absence of 
such an asymmetry, there would be no rea- 
son why price competition among capitalists 
would not drive the profit rate to zero. 

The necessary asymmetry is based on the 
permanent existence of involuntary unem- 
ployment, or what Marx termed the reserve 
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army of the unemployed.’ The effect of 
involuntary unemployment is to render labor 
power nonscarce and hence incapable of 
claiming the whole product (net of deprecia- 
tion) through the normal process of competi- 
tive price and wage determination. The puz- 
zle is then no longer why profits are not 
competed away, but why does a nonscarce 
input, labor power, receive any competitive 
remuneration at all. The capital-labor dis- 
tributional conflict thus appears as one tak- 
ing place between and among two sets of 
actors, none of which exercise their claims on 
the product on the basis of a competitively 
determined return to scarcity in the usual 
general equilibrium sense. 

The Marxian solution to this puzzle is to 
not reject the competitive assumptions un- 
derlying the general equilibrium model, but 
to pose a distinct theory of the long-term 
determination of wages and effort in which 
the former varies negatively and the later 
positively with the level of unemployment.!” 
Only involuntary unemployment will affect 
the bargaining power of capital and labor; 
hence the centrality of involuntary unem- 
ployment to the Marxian theory of the 
capitalist economy. 

On what basis can involuntary unemploy- 
ment be represented as a general—rather 
than ephemeral—characteristic of the capi- 
talist economy? The endogenous perpetua- 
tion of the reserve army of the unemployed 
could be assured by a variety of mecha- 
nisms: for example, an infinitely elastic 
supply of labor from other countries or from 
declining domestic noncapitalist economic 
systems, such as household production, or 
rapid structural and technical change accom- 


16Marx (1976): “...relative surplus population (i.e., 
unemployment, SB) is therefore the background against 
which the demand and supply of labor does its work” 
(p. 792). And, “The pressure of unemployment compels 
those who are employed to furnish more labor and 
therefore makes the supply of labor to a certain extent 
independent of the supply of workers. The movement of 
the law of supply and demand on this basis completes 
the domination of capital” (p. 793). 

17The macroeconomic and general equilibrium char- 
acteristics of this solution are the subject of two of my 
other papers (1983a,b). 
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panied by downwardly sticky wages.!® The 
above model of the extraction of labor from 
labor power points to another possibility, 
and one more consistent with competitive 
assumptions, namely, that the labor market 
does not clear in equilibrium. Put somewhat 
differently, excess supply in labor markets 
does not imply a competitive response of 
wage reductions. 

By equilibrium in the labor market, I mean 
a level of wages, employment, and labor 
intensity that none of the agents would have 
both the motivation and the ability to alter. 
A non-clearing-labor-market equilibrium 
requires that profit-maximizing employers 
offer workers a wage and surveillance package 
such that, given the levels of work effort that 
workers will choose to expend under the 
package offered, workers are not indifferent 
between working and being unemployed. 
This is, of course, tantamount to saying that 
a profit-maximizing employer would refuse 
the offer by a currently unemployed worker 
to work as hard as the current work force for 
a wage less than the current wage. We shall 
see why this counterintuitive result may quite 
generally occur. 

‘ It is clear then that a market-clearing wage 
would imply that in our model the cost of 
job loss is zero, for if the cost is not zero the 
worker cannot be indifferent between em- 
ployment and unemployment. Under what 
conditions could a wage-surveillance package 
that rendered the worker indifferent between 
employment and nonemployment be a prof- 
it-maximizing strategy for the individual 
employer, and hence a possible equilibrium? 
Or, in terms of Figure 1, could an optimal 
strategy lie on our horizontal axis, indicating 
a zero income loss associated with being 
fired? Because h, > 0 as w4— 0, and analo- 
gously ha >Q as s > 0, the expansion path 
for any p,>0 will lie entirely within the 
range of positive values of s and w%. As long 
as the employer has hired some surveillance 
inputs, a market-clearing wage (® = 0) can- 


181f the supply of labor hours is infinitely elastic at a 
given wage, those who are not employed cannot be said 
to be involuntarily unemployed strictly speaking, as they 
are unwilling to offer any labor time at a lower wage. 
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not be optimal (because A, =0 for #4=0). 
The critical role of the cost of surveillance is 
here clearly indicated, for with p,=0 the 
isocost functions in Figure 1 would be hori- 
zontal: (free) surveillance would be sub- 
stituted for (costly) job loss threat and the 
cost minimum would occur at #77=0, a re- 
sult consistent with the traditional market- 
clearing equilibrium. 

But what of the “no income loss, no 
surveillance strategy” represented by the 
origin in Figure 1? In order for this strategy 
to be optimal, it would have to be the case 
that 


(11) A(0,0)/w> A(s,w7)/(w + p,s) 


for all possible levels of s and w. In this case, 
surveillance and job loss threats are suffi- 
ciently ineffective or costly to prohibit their 
use at any level. But this implies that, even 
when it is possible for the employer to ex- 
ercise power over the worker, it is not profit- 
able to do so. But this could only be true if 
there were no conflict of interest between the 
worker and the employer. In this case, em- 
ployer and workers have a “conflict of in- 
terest” only in the socially irrelevant sense 
that sunbathers and drought-stricken farmers 
have a conflict of interest (barring the possi- 
bility of rainmaking). 

This result does not depend.on the manner 
in which the probability of reemployment 
(j) is determined. Assume for the moment 
that the government committed itself to 
achieving full employment, either through 
fiscal and monetary policy, or simply by 
guaranteeing any unemployed worker a job 
at the going wage. With j=1 the employer 
might either set “> 0 by offering a wage 
higher than other employers, or set w’ = 0. 
The former is inconsistent with equilibrium. 
This can be readily seen by rewriting the cost 
of being fired as an equilibrium condition 
(with w = w) or #7 = (1— j)(w — w°). By the 
logic of the previous paragraph, the latter is 
inconsistent with the assumed conflict of in- 
terest between worker and capitalist. 

Let us summarize these results. Given a 
positive cost of surveillance and a conflict of 
interest between employer and worker over 
work effort, the wage rate offered by the 
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competitive profit-maximizing employer will 
exceed the worker’s next best alternative. 
This is possible in general only if the prob- 
ability of reemployment is less than one. 
Therefore, labor market competition cannot 
clear the labor market. Correspondingly, 
market clearing—the absence of involuntary 
unemployment—implies labor market dis- 
equilibrium.!® 

Other than ruling out market clearing as a 
possible labor market equilibrium, this model 
bears no direct implications concerning the 
determination of the general level of unem- 
ployment or the probability of reemploy- 
ment. But it does provide a microeconomic 
foundation consistent with Kalecki’s sugges- 
tion that sustained full employment and the 
long-run survival of capitalist enterprise may 
be inconsistent. Indeed, given a conflict of 
interest between employer and worker, labor 
market clearing implies either escalating wage 
increases, or a reduction in work effort to 
those levels chosen by workers. Particularly 
in an open economy, neither result would 
likely be conducive to investment levels ca- 
pable of sustaining full employment (but to 
pursue this argument we would have to go 
considerably beyond the microeconomic con- 
fines of this paper).”° 

These results would be modified, of course, 
if employers were assumed to have not pro- 


19 This result is similar to that produced—with some- 
what different models—by Calvo, B. Curtis Eaton and 
William White (1982), James Malcomson (1981), Hajime 
Miyazaki (1981), Tekashi Negishi (1979), Solow (1980), 
Carl Shapiro and Joseph Stiglitz (1984) and others. In 
all of the above, actual amount of work done is directly 
or indirectly a positive function of the wage rate. 
Miyazaki focuses on the problem of worker free riding 
against other workers in a work group. Eaton and White 
focus on “trust jobs.” Malcomson assumes “at least two 
types of individuals with different productivities who 
cannot be discriminated perfectly by observation at 
work” (p. 865). Negishi and Solow both base their 
models on problems of worker morale and “affront” 
(Negishi, p. 114). Closest in spirit to my model (though 
lacking the surveillance element) is Calvo, who, how- 
ever, while demonstrating the possibility of nonclearing 
equilibria, assumes an interior solution to a problem 
analogous to the minimization of (6), thus eliminating 
the market-clearing equilibrium by assumption. 

20T develop this argument in my 1981, 1983a,b papers. 
See also Gintis and Tsuneo Ishikawa (1983). 
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hibitively expensive ways of imposing effec- 
tive sanctions on workers even in the absence 
of involuntary unemployment. The extent to 
which such alternative sanctions are feasible 
and effective is in part an empirical issue that 
cannot be resolved here. For whatever rea- 
son, the practical import of most of the 
alternatives to the threat of involuntary un- 
employment appears to be quite limited in 
the U.S. economy.” 


211f workers could instantaneously find alternative 
employment, but nonetheless bore significant costs of 
job changing—either through moving costs, training 
costs not borne by their new employer, employment 
bonds, or job entry fees that are forfeited upon job loss, 
a tax levied by the government on job changers, or 
through any other means, or if on-the-job nonwork 
activities were treated as a criminal offense subject to 
fines or imprisonment, the attainment of full employ- 
ment could not be ruled out on theoretical grounds. 
While passible substitutes (or complements) to the threat 
of unemployment are thus readily imaginable, their ac- 
tual or potential relevance to the problem of getting 
workers to work may be questioned. First, to replace the 
threat of unemployment, the costs imposed must be 
quite substantial, considerably more than reasonable 
moving or training costs, and in excess of what most 
workers zan readily borrow for payment of an employ- 
ment bond. Juliet Schor and I (1983) estimate that in 
1983; for example, the mean cost of job loss (roughly an 
after-tax estimate of W%) was about one-half the mean 
after-tax annual income of a fully employed production 
worker. (This is a low estimate, as it abstracts from the 
costs associated with the loss of job seniority.) More- 
over, the variance among individuals of the expected 
cost of job loss is probably quite large, due to the high 
variance of unemployment duration, suggesting that if 
we were to drop the unrealistic assumption that workers 
are risk neutral, the certainty equivalent of the cost of 
job loss might be considerably greater than Schor’s and 
my estimates. Consideration of the social or psychologi- 
cal costs of unemployment—even with a generous 
accounting of the joys of free time—would further 
augment the estimate of the costs of job loss. Second, 
the imposition of these alternative sanctions by either 
employes or through the government may involve 
private or social enforcement costs, or other welfare 
losses sufficiently large to inhibit their use. Third, some 
otherwise promising methods of eliciting work effort 
other than the threat of unemployment may be consid- 
ered to te socially unacceptable or politically infeasible. 
Even assuming that effective alternative sanctions were 
feasible would only modify rather than nullify my re- 
sults unless these alternatives were so cost effective as to 
totally eclipse the expedient of paying workers more 
than their supply price. 


BOWLES: PRODUCTION PROCESS IN A COMPETITIVE ECONOMY 27 


HI. Capitalist Technology 


Central to the Marxian critique of capital- 
ist society is the idea that the competitive 
pursuit of profits requires employers to 
organize the production process so as to 
maintain their power over workers, and that 
at least some of the boredom, fragmentation, 
and other undesirable aspects of the work 
experience may be attributed to this fact and 
not to the requirements of technical rational- 
ity. According to this view, the prevailing 
organization of production—including the 
technologies in use—cannot be derived solely 
from an interaction of exogenously given 
technical possibilities and worker and con- 
sumer preferences for goods, leisure, and 
various kinds of work environment, but 
rather reflect the class interest of capital as 
well. Hence the expression “capitalist tech- 
nology.” 

To suggest that technology may be an 
instrument of class conflict does not mean, 
of course, that employers may select technol- 
ogies without regard to the competitive re- 
quirements of cost minimization. Nor does it 
require that capitalists collude in their choice 
of production methods or in the develop- 
ment of future technologies. Rather, the con- 
cept of capitalist technology is based on the 
proposition that cost minimization by com- 
petitive employers implies the selection of 
profitable but inefficient technologies even in 
the absence of market failures arising from 
collusion, externalities, extended time hori- 
zons, and the like. 

I will say that the capitalist has chosen an 
inefficient technology when there exists some 
other method of production that, per unit of 
output, uses less of at least some input and 
not more of any. The logic of the concept of 
capitalist technology is that a technology that 
is inefficient in the above sense may nonethe- 
less be cost minimizing if it allows the 
capitalist to lower the cost of some input. 
This is possible in the Marxian model be- 
cause the firm is not a price taker with 
respect to the price of labor, but rather may 
alter this cost through the selection of vari- 
ous labor extraction strategies. The most ob- 
vious case of this is the adoption of 
machine-paced production as a means of 
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increasing the intensity of labor.” In this 
case, costs may be lowered not only by pro- 
ducing more with the same inputs, but by 
extracting more of one of the inputs—labor 
-—for the same price, and thus lowering the 
unit cost of labor. Machine-paced produc- 
tion may of course also be efficient. But it is 
simple to show that it need not be efficient in 
order to be adopted. 

Capital goods may be considered to be 
capable of joint production, simultaneously 
contributing to the marketed output of the 
firm and producing or contributing to the 
acquisition of information on the work per- 
formance of the workforce. The assembly 
line, and even factory production itself (in 
contradistinction tc more decentralized pro- 
duction methods), as well as modern infor- 
mation-processing systems are important 
cases of surveillance information-producing 
technologies. 

The implications for efficient technical 
choice may be readily seen by modifying the 
labor extraction function to take account of 
this form of joint production. We now have 


(5) I*= h| p°(s, x), 04], 


where x is the vector of inputs (per labor 
hour) of production equipment and inter- 
mediate goods, and p°(s, x) is the worker’s 
expected probability that a nonwork strategy 
will be detected. Far some x we have p,, > 0 
and hence h, > 0: given the cost of job loss 
(wv) and the level of (pure) surveillance in- 
puts (s), the use oł larger amounts of some 
input in the production process will increase 
the amount of work done per hour by in- 
creasing the probability that a nonwork 
strategy will be detected, thus increasing the 
worker’s expected cost of pursuing a non- 
work strategy. 

It can be seen in this case that even if all 
relative goods prices were optimal (in the 
sense that they accurately reflected relative 
scarcities), the familiar conditions for effi- 
cient technical choice (i.e., f, = p,) would be 
violated. For it will now be the case that the 


22 Edwards (1979) refers to this as “technical control” 
in contradistinction to “bureaucratic control” or “sim- 
ple control” of the production process. 
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profit-maximizing employer will maximize 
profits by observing the following condition: 


(12) fet fol = Px- 


The second term on the left-hand side re- 
flects the contribution of a marginal incre- 
ment in x to production via its contribution 
to the extraction of labor from labor power. 
(It is redundant to observe that under these 
conditions the relative general equilibrium 
prices would also not be optimal.) 

The implication of this point is that a 
competitive profit-maximizing capitalist 
could choose a technology using more of 
both x and /* per unit of output. This may 
be readily seen by noting that the isocost 
function slope is 


(13) dl* /dx Pie (py + I*c,.)/e), 


where c,,, the derivative of the cost of a unit 
of effort with respect to x, is negative, and 
hence the numerator is not necessarily nega- 
tive. Thus the isocost function may be posi- 
tively sloped, leading to the possibility that 
cost minimization may result in the choice of 
an inefficient technology, namely in the re- 
jection of a technology using less of both i* 
and x per unit of output. 

It might be thought that this demonstra- 
tion implies that the need for surveillance 
inputs is somehow illegitimate and should be 
abstracted from in consideration of efficiency. 
Indeed, as we shall see in the penultimate 
section, the assertion that the class structure 
of capitalism induces a particularly high level 
of work resistance and hence promotes the 
extensive use of surveillance inputs differen- 
tiates the Marxian from the neo-Hobbesian 
view. But the above argument involves 
neither abstracting from surveillance inputs, - 
nor considering surveillance to be a kind of 
false need induced through an endogenously 
generated disutility of labor. 

Quite the contrary, pure surveillance in- 
puts s, with an exogenously determined labor 
extraction function, provide a particularly 
clear case of the above argument. Consider 
the indicated isowork function in Figure 1 as 
representing an amount of work effort capa- 
ble of producing one unit of output. Starting 
at point a, were the firm to move along this 
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isowork locus by raising wages and cutting 
surveillance inputs, the cost of labor would 
rise and hence the profit rate would fall, but 
output per unit of input would rise (/* re- 
maining constant and s falling). This result 
arises because there is a tradeoff between 
surveillance and the wage rate in the labor 
extraction function, and while surveillance 
inputs are resource-using, the wage rate is 
not; hence raising wages and lowering 
surveillance may be efficient but not profit- 
able. Thus cost minimization and efficiency 
do not coincide: the tradeoff in this case is 
not efficiency vs. equity, but efficiency vs. 
profitability. 


IV. Divide and Rule 


Central to recent Marxian research on ra- 
cial and sexual discrimination, segmented 
labor markets, and internal labor markets is 
the proposition that divisions among workers 
may be in the interest of employers, and 
further that it may be in the interest of 
competitive noncolluding employers to dis- 
criminate among workers on the basis of 
ascriptive characteristics unrelated to the in- 
dividual worker’s ability or willingness to 
contribute to the production process.” 

Reich, Roemer, Gintis, and others have 


recently proposed coherent models of dis- - 


criminating Competitive capitalists. The pres- 
ent model of the extraction of labor from 
labor power may be extended in a very sim- 
ple way to capture the logic of these contri- 
butions.” 


23 This view may be distinguished from that which 
maintains that the cost-minimizing process renders dis- 
crimination unprofitable to the individual employer, 
however beneficial it might be to the employer’s class as 
a whole, and hence that discrimination is primarily an 
ideological or political phenomenon whose perpetuation 
is explained by inertia, ignorance, or by the collective 
action (in the media, schools, state, or elsewhere) of 
those who benefit from it. 

See Reich and the previously cited references to 
Roemer and Gintis. This model differs somewhat from 
those cited in stressing the costly nature of surveillance 
and the cost of job loss rather than bargaining strength 
based on worker unity. All of the Marxian models differ 
from the search theory approach to the stability of 
discrimination in a competitive environment in that the 
employer is assumed to know all of the relevant worker 
characteristics. 
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We say that an employer discriminates 
when he or she makes different wage-surveil- 
lance offers to workers of differing ascriptive 
characters (race, sex, age) who are otherwise 
identical with respect to their productive 
capacities and proclivities, that is, given that 
we have assumed that labor services are ho- 
mogeneous, identical with respect to their 
labor extraction functions, h. I now intro- 
duce the possibility that workers may co- 
operate either to render surveillance more 
difficult or otherwise more expensive (for 
example by refusing to offer information on 
the work or nonwork activities of fellow 
workers), or to reduce or withdraw labor 
services should the employer treat a fellow 
worker in a manner thought to be unjust or 
simply contrary to the interests of other 
workers. Labor services may be withdrawn 
either through a reduction in work effort (an 
outward shift in the A function), or in an 
extreme case through a strike. 

The extent of worker cooperation, includ- 
ing the possibility of forming institutions 
such as unions, varies positively with the 
extent of worker unity, u. Worker unity will 
depend on general social conditions external 
to the firm, but it will also be infiuenced by 
the firm’s hiring and pay policies. Where a 
uniform wage surveillance package is offered ` 
to all workers, for example, opportunities 
for joint negotiations concerning wage and 
working conditions will be enhanced, and 
divisive sentiments such as envy and invidi- 
ous distinction attenuated. With distinct pay 
and surveillance packages offered to different 
workers— particularly to groups of workers 
predominantly composed of individuals of 
different race, sex, age, and other characteris- 
tics—employers are more likely to be able to 
bargain separately with each group to foster 
competition, envy, or even hostility among 
the distinct groups, and thus to discourage 
unity. For simplicity we say that unity, u, 
will be a negative function of a measure 
of wage inequality of the workforce of the 
firm, v.” 


25 Because u cannot readily be measured, this behav- 
ioral assumption cannot easily be tested. But it is strongly 
supported by the relevant works in labor economic and 
labor history. See Reich, and Edwards, Gordon, and 
Reich and the works cited therein. 
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I make an additional assumption, not nec- 
essary to my result tut one which will enrich 
the model somewhat: let us now assume that 
there are some costs to the employer of re- 
placing the worker (firm-specific training, or 
other), and that, for this reason, when a 
worker is detected pursuing a nonwork strat- 
egy, the employer may choose not to ter- 
minate the worker’s employment. 

In my expanded model, then, the expected 
cost to the worker of pursing a nonwork 
strategy is ` 


(14) 


where, as before w? is the cost of job loss, p° 
is the probability of being detected should 
the worker pursue a nonwork activity, and 
p‘, previously assumed to be unity, is now 
the variable probability of being terminated, 
if detected. By. the above argument, 


E(n) = p°p'wv?, 


p°= p°(s,x,u) with p,,, <0; 


p'= p'u) with Piu <0. 


The labor extraction function thus becomes 


(5) =h|[ p(s, x,u), p'(u), 04] 


in which the derivative of /* with respect to 
u is negative, taking account of the effects of 
unity on both the probability of detection 
and the probability of termination. 

Under what conditions will the employer 
described in this model choose to dis- 
criminate? Assume that there are two “types” 
of worker, type i and type j. Why would the 
employer pay them different wages? It is 
clear at once that if the wage rates prevailing 
in the rest of the economy are different, or if 
the probability.of reemployment or access to 
unemployment insurance is different, the op- 
timal wage offers w; and w, will differ. Thus 
given differing external conditions, the firm 
will choose to offer differing wages to each 
type of worker. But it will be clear that the 
cost of a unit labor from one type of worker 
is less than the other, or c,;<c,; (assuming 
that type i workers are favored by higher 
wages and/or reemployment probabilities or 
access to unemployment insurance in the 
remainder of the economy). So the question 
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arises, why would the employer choose to 
employ any of type i? 

Assume that the employer hired no type i 
workers. In this case, there would be no wage 
inequality among the workforce (v = o). Hir- 
ing some type i workers will yield a positive 
v, thus increasing /* and possibly lowering 
the average cost of labor for the firm as a 
whole, c,. By the same reasoning, it could be 
in the interest of the employer to offer type i 
and type j workers different wages, even if in 
the rest of the economy they were treated 
perfectly equally. Moreover, given the ex- 
istence of involuntary unemployment, such a 
strategy would not be rendered infeasible by 
the labor supply choices of the group which 
was offered the lower wage. 

A related but distinct argument for paying 
identical workers different wages may also be 
offered, if the model is extended to more 
than one, time period. Assume initially that 
all workers are paid the same wage. An 
employer could then offer a prospective 
worker a two-period wage package with a 
low first-period and high second-period wage. 
The difference in the first-period wages un- 
der the equal wage.and the stepped-wage 
package may be considered an employment 
bond paid by the worker to the employer 
which will be returned to the worker in the 
form of higher second-period wages, unless, 
of course, the worker is fired in the interim. 
Let the wage cost to the firm. of the two’ 
packages be the same, assuming the firm 
intends to make good its second-period offer, 
and expects the worker to neither quit, nor 
be fired. The “less now, more later” offer will 
elicit more work from the worker, however, 
because once it is accepted and work under 
its terms has commenced, the cost of job loss 
under the terms of that package is greater, 
because the worker has already performed 
some low wage labor and has an increasingly 
advantageous balance of high wage labor to 
look forward to should he or she retain the 
job. In a regime of generalized stepped-wage 
offers such as the primary labor market in 
the United States, the costs of failing to cash 
in on later-period high wages can be consid- 
erable. 
` The worker may not accept the stepped- 
wage offer, of course, if he or she believes 
that the probability of getting arbitrarily fired 
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at the end of the first period is high. But 
should the worker accept the stepped-wage 
offer, the firm will have affected a reduction 
in its cost of labor c, As in the case of 
discrimination above, the fact that jobs are 
rationed will allow the firm to recruit labor 
using the less attractive stepped-wage offer. 

Thus long-term contracts and internal 
labor markets—promotion ladders accord- 
ing to job tenure and unrelated to skill—may 
be a method of increasing the cost of job loss 
to the worker without increasing the wage 
bill, and hence an-effective means of reduc- 
ing the cost of labor (in effort units).”° 

The above explains why identical workers 
may be paid differently. It does not explain 
why discrimination exists, or why type i 
workers tend to be white, male, and neither 
very young nor very old. But it does present 
one possible argument for the reproducibility 
of discrimination and internal labor markets 
in a competitive capitalist economy. 


V. Neo-Hobbesian and Marxian Models 


It may well be objected that while the 
labor extraction model provides an internally 
consistent analysis of involuntary unemploy- 
ment, inefficient technical choice, and dis- 
crimination in a competitive equilibrium, any 
negative normative connotations would be 
misplaced, for these undesirable outcomes 
might be intrinsic to any system of produc- 
tion, irrespective of the social structure in 


From quite different perspectives, a similar argu- 
ment has been suggested by Edwards and by Lazear. 
The argument is quite distinct, however, from models 
based on search theory and screening costs, in which the 
employer has an interest in retaining the worker (be- 
cause of hiring costs). See, for example, Okun. The 
post-World War II emergence of long-term contracts 
and internal labor markets as characteristic of a major 
segment of the U.S. economy may be attributable in 
part to their labor extraction cost-saving aspect, to the 
historically low rates of unemployment in the postwar 
period, and to the apparent decline in the cost of job 
loss associated with a spell of unemployment. Further, 
as Lazear has pointed, out, the labor extraction 
advantages of long-term stepped-wage offers may help 
explain the otherwise anomalous phenomenon of re- 
turns to job tenure significantly in excess of any em- 
pirically compelling estimates of productivity enhance- 
ment through generalized on-the-job learning. See James 
Medoff and Katherine Abraham (1980). 
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which it is embedded. Indeed this is precisely 
the implication of what I have termed the 
neo-Hobbesian models of the production 
process. 

Malfeasance is to the neo-Hobbesian mod- 
els what class conflict is to Marxian models. 
The key difference between the two is this: 
malfeasance is a universal human proclivity 
—in this case based on the inherent nature 
of work as a disutility. By contrast, class 
conflict in the labor process of a capitalist 
economy is the result of a specific and muta- 
ble set of social institutions; the conflict over 
work intensity being at least in part: the 
consequence of the particular organization of 
work and the resulting alienated nature of 
labor. 

Samuelson’s statement cited at the outset 
—while based on a Walrasian model—re- 
flects the spirit of the neo-Hobbesian models 
as well, for it is consistent with the view that 
the form of the class relationship imparts 
nothing of importance to the production 
process. 

Can the neo-Hobbesian position be sus- 
tained? Can the Marxian problem—class 
conflict over the extraction of labor from 
labor power—be reduced to the general 
problem of malfeasance? Differing ideologi- 
cal connotations aside, is the extraction of 
labor from labor power simply another way 
of addressing the universal problem of 
“shirking’”? . 

Concern with the general problem of rec- 
onciling individual self-interest and collective 
rationality is hardly new, dating back at least 
to Hobbes. That the regulation of self-inter- 
est through the market provided a solution 
to the Hobbesian problem was suggested 
metaphorically by Mandeville during the 
eighteenth century and developed fully by 
Walras and by twentieth-century welfare 
economists. If all economic interactions are 
contractual exchanges, the conflict of self-in- 
terest and collective rationality is capable of 
resolution, or at least substantial attenuation. 

But, as economists of all persuasions now 
recognize, not all economic interactions are 
exchanges. Coase’s conception of the firm, as 
a command economy of nonexchange rela- 
tions, is a necessary but possibly trouble- 
some addition to any analysis of a specifi- 
cally capitalist economy characterized by an 
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employment relation. Strikingly, the Coasian 
view of the capitalist economy as a multiplic- 
ity of mini-command economies operating in 
a sea of market exchanges is radically differ- 
ent from the Walrasian foundations of 
welfare economics, and superficially indis- 
tinguishable from the Marxian view. 

The question obviously arises, then, as to 
the compatibility of the Coasian insight 
(command) and the Mandevillian solution to 
the Hobbesian protlem (markets). Are the 
command relations of the firm a rational 
solution to the problem of the coordination 
of individual and group rationality? Or are 
they, in some sense, a market failure attribut- 
able to the successful pursuit of the interests 
of those who command the firm? This is the 
central issue dividing the neo-Hobbesian 
from the Marxian analysis. 

Coase, basing his concept of the firm on 
the notion that command relations supercede 
market relations when the transactions costs 
of markets exceed the analogous costs of 
command and nonmarket coordination, ini- 
tiated a literature which affirmed the ef- 
ficiency of the hierarchical structure of the 
firm.”’ Because malfeasance is no more than 
an expression of the natural self-interested- 
ness of human beings, the cost of policing 
malfeasance cannot be considered evidence 
of a failure of markets. The logic of this 
position can be illustrated within the terms 
of the Marxian model. 

Let us make the (neo-Hobbesian) assump- 
tion that the labor extraction function is 
given by human nature. People’s attitude 
towards work—braadly, the disutility of 
labor—is unrelated to the social institutions 
that govern the process of work. In this case, 
the extraction function must be considered 
to be exogenous, no? only to the firm but to 
the society as a whole. Hence the various 
employer strategies and their results must be 
considered to be little more than a conse- 
quence of the (possibly lamentable but in- 
eradicable) human tendency to avoid work. 
A society might nonetheless choose to dis- 
courage discrimination, to minimize involun- 


27The recent literature was initiated by Alchian and 
Demsetz. 
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tary unemployment, or to discourage the use 
of surveillance equipment or personnel, but 
they would do so only at the cost of choosing 
to permit a higher level of what the neo- 
Hobbesian literature terms free riding or 
shirking, and consequently a lower average 
level of output per hour of labor. 

But the assumptions required to sustain 
the neo-Hobbesian view are exceptionally re- 
strictive and implausible. We have seen in 
the analysis of capitalist technology that even 
with an exogenously given labor extraction 
function, the choice of technology—includ- 
ing the level of surveillance—which is profit 
maximizing will not in general be efficient: it 
generally will be dominated by some other 
less profitable and less surveillance-intensive 
combination of inputs.” 

Perhaps more fundamentally, the assump- 
tion of an exogenous extraction function ap- 
pears to be quite arbitrary. If the organiza- 
tion of the work process and the principles 
determining the distribution of the net reve- 
nues arising therefrom influence workers’ 
attitudes towards work and hence are among 
the determinants of the extraction function, 
the neo-Hobbesian conclusions are consider- 
ably altered. In this case, there may exist 
some alternative set of arrangements in which 
a bargain could be struck in which at least 
one of the participants was better off and 
none worse off. A possible argument may be 
illustrated. Rewrite the labor extraction func- 


28 Because the efficient (less surveillance-intensive) 
technology is less profitable it might be objected that 
while the neo-Hobbesian position is faulty on static 
efficiency grounds, a dynamic efficiency perspective, tak- 
ing account of optimal levels of investment and the 
relationship of profits to investment, would salvage their 
view. But this is not the case unless it is also assumed 
that the current levels of investment are at or below the 
optimal level and further (and dubiously) that a reduc- 
tion in the profit rate is necessarily associated with a 
decline in investment. To the extent that capitalists 
consume rather than invest their profits (or invest them 
in other economies), a decline in the profit rate does not 
require a reduction in the level of investment, even if the 
economy is operating at the level of potential output. Of 
course, given the institutions that define the capitalist 
economy, such an effect is likely to result, but it is 
hardly reasonable to take as given the institutions which 
are themselves under evaluation. 
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tion as 


(5) 


where i is a vector reflecting the general 
institutional environment. If it could be 
shown that in an environment which workers 
perceived to be more fair, or more consistent 
with their self-respect, for example, they 
would choose to expend more effort for any 
given employer strategy, then it is a simple 
matter to demonstrate that the initial outputs 
could be produced with unchanged levels 
of labor effort in production and using 
less surveillance labor.” In Figure 1, the 
transformed institutional environment (the 
change in 7) would be reflected in an inward 
shift in the isowork loci such that the initial 
amount of work could be extracted with a 
reduced s.*° The newly released surveillance 
labor could then be employed producing 
goods representing a net addition to the total 
product, achieved without increasing total 
labor hours worked and/or workers’ efforts 
per hour. 

The above argument draws directly on the 
third basic characteristic of the production 
process in the Marxian model, the joint pro- 
duction of commodities and workers or the 
endogenous nature of workers’ preferences. 
The attitude towards work is not, according 
to this principle, simply a manifestation of 
human nature, but in part the result of the 
social institutions in which the production 
process takes place. 

In the production of workers, of course, 
other institutions—schools, the family, polit- 
ical organizations, and the like—assume a 
critical importance. The structure of these 
institutions is, however, strongly albeit indi- 
rectly influenced by the structure of the pro- 
duction process.* Moreover, the structure of 


l*=h(i,s,04,u, x), 


2° There seems to be considerable evidence that this is 
the case. See, for example, Raymond Katzell et al. 
(1975). 

30A simple reduction of s would not be optimal, of 
course, but this is immaterial to my argument. 

31The influence is mutual, of course, schools and 
families influencing the structure of production as well 
as conversely. See, from very different perspectives, my 
book with Gintis (1976), Melvin Kohn (1969), and 
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the production process itself undoubtedly has 
direct effects on attitudes towards work. A 
more democratic structure of decision mak- 
ing and a more egalitarian distribution of the 
firm’s net revenues, for example, might both 
reduce the incentive to pursue nonwork ac- 
tivities and heighten the cost of so doing 
by enlisting fellow workers as more ar- 
dent enforcers of the pace of work, or more 
willing cooperators with the surveillance sys- 
tem.?? 

The neo-Hobbesian’s normative position 
thus seems dubious on two grounds: the 
discrepancy between profitability and ef- 
ficiency, and the endogeneity of the labor 
extraction function. If the social nature of 
the labor extraction function is conceded 
and, further, if the feasibility of forms of 
social structure and work organization con- 
ducive of lower levels of work resistance or 
higher levels of work motivation is accepted, 





William Lazonick (1978, 1981). Lazonick concluded, 
“Hence it can be argued that not only the institutional 
transformation of the capitalist enterprise but also, and 
perhaps more fundamentally, the institutional transfor- 
mation of the larger society was required to stabilize the 
capital labor relation in the mass production industries” 
(1981, p. 36). l 

32Why are the potential gains to such an alternative 
form of work organization not sufficient to bring such 
worker-based enterprises into being and to assure their 
success in the competitive struggle with more hierarchi- 
cally structured capitalist firms? If workers’ attitudes 
toward work were determined solely and instanta- 
neously by the work environment in which they worked, 
and if credit were readily available on terms no worse 
than those available to capitalist firms, any group of 
workers could form a co-op and reap the benefits of 
lessened surveillance. Both assumptions are highly 
questionable. To the extent that attitudes toward work 
are determined by an entire nexus of social institutions 
which change slowly, the opportunities for the 
atomistic movement towards a less socially irrational 
form of production are quite limited. Perhaps more 
important, because workers’ own assets are not exten- 
sive, their access to credit is limited or costly by com- 
parison to that enjoyed by the owners of firms. (It 
matters little for the issues treated here whether the 
different terms of credit available to capitalists ‘and 
workers reflect rational profit-maximizing behavior by 
lenders or an imperfection in the credit market.) And it 
might be added that, perhaps for some of the reasons 
outlined in this paper, and despite the obstacles outlined 
in this note, the last decade has witnessed a substantial 
growth of workers’ co-ops and worker-managed firms in 
the United States. 
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or, if the possible ncnoptimality of the com- 
petitively determined profit rate is admitted, 
the command relationships within the firm 
and the associated patterns of involuntary 
unemployment, technical choice, and dis- 
crimination must be viewed as market failures 
rather than simply as unavoidable transac- 
tions costs. Moreover, because of the impor- 
tance of the labor input in the production 
process, the quantitative importance of this 
source of market failure may overshadow the 
more commonly recognized environmental 
and other externalities. 


VI. Conclusion 


The model of the production process based 
on the extraction of labor from labor power 
thus provides an internally consistent micro- 
economic theory capable of supporting some 
of the most fundamental general proposi- 
tions in Marxian economics concerning the 
reserve army of the unemployed, the de- 
termination of the profit rate, discrimination, 
and the irrationality of the organization of 
work and technology. The above arguments 
do not, of course, establish the superiority of 
the Marxian model. Nor do they provide any 
indication that the Marxian model is capable 
of generating plausible empirical accounts of 
such phenomena as movements in the unem- 
ployment rate, the profit rate, the structure 
of discrimination, or technical choice. 

However, a significant amount of em- 
pirical work along the lines outlined above 
has been done, some of it with quite success- 
ful results. For example, econometric models 
of postwar U.S. productivity growth, the 
profit rate, Tobin’s Q, and strike activity 
using an empirical measure of the cost of job 
loss, w%, have generated highly significant 


and robust estimates consistent with the ex- — 


pectations of this model.*? Historical studies 
of technical choice and work organization 
based on the extraction of labor from labor 


33See Thomas Weisskopf et al. (1983), my paper with 
Gordon and Weisskopf {1983), and Schor’s and my 
papers (1983, 1984). Michele Naples (1982) has esti- 
mated significant relationships between labor productiv- 
ity and the structure of control of the labor process 
consistent with the above model. 
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power have produced compelling accounts of 
otherwise anomalous patterns of technical 
change. (See Lazonick, 1982, and Marglin.) 
And econometric studies of the distribu- 
tional impact of discrimination have pro- 
duced results quite consistent with the divide 
and rule interpretation. (See Reich.) None of 
these is alone decisive, but taken together 
they do suggest that the Marxian model offers 
a promising direction for empirical investiga- 
tion. 
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The Validity of Profits-Structure Studies with Particular 
Reference to the FTC’s Line of Business Data 


By GEORGE J. BENSTON* 


The simple proposition that consumer- 
damaging collusion is more likely to occur 
when there are fewer competitors has given 
rise not only to legal restrictions of economic 
activity thought to restrict output, but also to 
an enormous amount of empirical work at- 
tempting to relate market concentration to 
the exercise of monopoly power.! Most such 
studies measured market structure by an in- 
dex of concentration (for example, four-firm 
concentration or Herfindahl) and perfor- 
mance by accounting profit (for example, net 
profit divided by assets) or price-cost margins 
(sales less direct costs divided by sales). From 
the positive, statistically significant correla- 
tions often found between greater concen- 
tration and profit (with other factors pre- 
sumably accounted for), some researchers 
conclude that increases in concentration are 
anticompetitive and that concentration, 
therefore, is bad. 

The concentration-profits studies have 
been criticized essentially on two grounds. 
One is that the positive relationship is not 
indicative of collusive behavior. In particu- 
lar, Oliver Williamson (1968), John McGee 
(1971), Harold Demsetz (1973, 1974), and 
Sam Peltzman (1977) point out that higher 
profits could result from efficiencies experi- 


*Professor of Accounting, Economics, and Finance, 
Graduate School of Management, University of Roches- 
ter, Rochester, NY 14627. I am indebted to Armen 
Alchien, Stanley Liebowitz, and the members of eco- 
nomics workshops at the University of Western Ontario 
and the University of Rochester Graduate School of 
Management for valuable suggestions. 

1See Leonard Weiss (1974) for a review of 46 papers, 
a presentation of a 47th, and a footnote mention of 8 
more, which he notes excludes studies on banking 
markets. For a review of 15 additional studies on bank- 
ing markets, see my article (1973). Weiss (1970) also 
reviews many of these studies but does not find them 
largely inadequate, as 1 do. Since the time of these 
surveys, many more similar papers have been published, 
of which a few are reviewed below. 
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enced by large firms, which resulted both in 
greater market shares and high levels of con- 
centration. Analytical arguments show that 
higher profits logically follow as much from 
lower costs that are associated with higher 
levels of concentration, as from collusion-de- 
termined higher prices. Some empirical evi- 
dence that supports this belief is presented 
by Demsetz, Peltzman, and Bradley Gale 
and Ben Branch (1982): However, their find- 
ings have been contested on the grounds that 
the data used are biased or inadequate, or 
that the researchers have not demonstrated 
that the observed higher-profits /greater-con- 
centration relationship was caused by lower 
costs.” 

The second criticism is that available data 
provide an inadequate basis for such con- 
clusions. The concentration numbers are 
based, usually, on industries defined by the 
Commerce Department’s Standard Industrial 
Classifications (SIC). The SIC definitions 
tend to be supply (production) rather than 
demand determined, include nonhomoge- 
neous products, and exclude sales of similar 
products that are included in different SIC 
groups or are imported. The profit data are 
taken from accounting reports that provide 
poor measures of economic values. Weiss 
(1974) describes many of these problems. 
However, he does not believe that these 
shortcomings invalidate the studies. As Weiss 
(1979) concludes: 


I argued that the crudeness of the con- 
centration data, the increasing diversifi- 
cation of firms, and many distortions 


2See F. M. Scherer (1979b), who shows how the 
industry output and price statistics used by Peltzman 
are likely to be biased. Scherer argues that product 
innovations rather than production efficiencies are caus- 
ally related to higher profit rates. He does not provide 
similar (or any) evidence showing that the higher profits 
are due to collusion. 
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in accounting profits all bias the ob- 
served relationship between concentra- 
tion and profits towards zero. Because 
of these biases, I argued that the effect 
[of a significant positive relationship] 
was probably understated when ob- 
served, and that it might well have 
been present wher it was not detected. 

[pp. 1106-07] 


Largely as a consequence of these problems 
(particularly the incrzasing diversification of 
large companies that made their reported 
profits and other data difficult, if not impos- 
sible, to link with measures of market con- 
centration), the Federal Trade Commission 
(FTC), designed and implemented a large 
scale program to gather detailed data from 
large companies by lines of business (LB).3 
Originally, the program sought to collect 
data from some 2000 companies on their 
revenues, expenses, and assets, allocated to 
357 lines of business. After vigorous protests, 
culminating in an unsuccessful 1975 chal- 
lenge in the Washington, D.C. District Court, 
the program was scaled back somewhat, and 
450 of the largest industrial companies were 
required to file reports on 267 FTC-desig- 
nated lines of business (that follow the SICs) 
for 1974 through.1977. (Partial reports also 
were filed for 1973.) These data are much 
more exterisive and detailed than have ever 
been collected by a public agency. Through 
September 1983, the FTC published five 
Statistical Reports, and forty papers and, re- 
ports based on the data have been written by 
its staff and outside economists.* Thus, there 
is a substantial basis on which the usefulness 
of the, program, and of profit-structure stud- 
ies in general, can be judged. Considering the 
large number of observations, the detail, the 
cost of the data, and the qualifications of the 


3A resolution of the alternative (efficiency) explana- 
tion of the data might alsc have been a goal, but it was 
‘not mentioned in the FTC's Statements of Purpose. See 
my article (1979, pp. 61-65) for a review of these 
statements. Also see Federal Trade Commission (1981a, 
pp. 1-7), which repeats the purposes of the program and 
does not explicitly menticn the efficiency-profits-struc- 
ture hypothesis. 

“4At least 19 of these have been published or accepted 
for publication. 
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economists who used them, an analysis of 
the inputs’ and outputs of the LB program 
can serve as a general critique of the very 
large body of empirical work that is based on 
company accounting numbers and data clas- 
sified by SICs.° It also can put into.context 
the large number of studies and other 
analyses that have been and are likely to 
be generated from the FTC’s LB data, | 
since these numbers are on computer tape 
and are being made available to approved 
researchers and published in tabular form by 
the FTC. 


I. The LB Program’s Purposes. 


The first Statistical Report published un- 
der the FTC’s LB program reiterates the 
purposes for which LB data were to. be 
used.° According to the FTC staff, “The'Line 
of Business Program is designed to elicit 
information vitally needed in evaluating in- 
dustry performance” (FTC, 1981a, p. 2). 
These data, they say, will serve the following 
purposes: 


1. Antitrust Enforcement: “Knowl- 
edge of industry performance is essen- 
tial to efforts of the Commission to 
direct its activities towards industries 
where poor performance suggests the 
need for more detailed investigation 
and possible enforcement action.” 

p. 3] 


2. ‘Allocation of Private PEN. "Re 
sources: (a) “Managers and directors of 
corporations will be able to evaluate 
the performance of their own enter- 
prises against industry averages;” (b) 
“investment analysts and investors are 
likely to find ZB reports useful in 
evaluating the prospects of particular 
industries.” [p. 4] 

3, Aid for Economic Research in In- 
dustrial Organization: “And, like econ- 
omists within the FTC, outside scholars 


5From 1978 though 1981, 112 econometric studies in 
industrial organization were published, according. to a 
review of the Journal of Economic Literature and the 
Index of the Harvard Business Review (William Long 
et al, 1982, p. 141; the papers are listed i in \ their appen- 
dix D). 

®See FTC, 1981a, pp. 1-6. 
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will use the Line of Business aggregates 
as a basic data source for advancing 
the frontiers of knowledge in the field 
of industrial organization.” [pp. 4—5]’ 


It is clear that the LB program requires 
numbers that adequately reflect the desired 
economic market values. Moreover, to be 
useful for the purposes delineated, the eco- 
nomic market values would have to separate 
the present values of gains from monopoly 
power from those due to other causes, such 
as luck or disequilibrium. 


Il. The Usefulness of the FTC’s Line of Business 
and Similar Data for Evaluating 
Economic Performance 


The validity of company accounting data 
for economic analyses, such as those to which 
the FTC’s LB program is directed, would be 
best determined with tests of prediction. 
However, these require a measure of “true” 
economic value, which (to my knowledge) is 
not available. Hence, two procedures (fol- 
lowed in Sections II and IJI) are employed. 
In Section IJ, accounting numbers, as they 
are reported to users of published financial 
statements and to the FTC, are analyzed 
a priori to determine the extent. to which 
these numbers appear to reflect economic 
market values. This exercise is undertaken 
because, as is discussed in Part A, accounting 
biases are unlikely to be randomly distrib- 
uted with respect to most of the variables of 
interest for testing structure-performance hy- 
potheses. The analysis of accounting biases 
that follows in Part B shows why researchers 
would find it very difficult, if not impossible, 
to measure and adjust for the biases, even 


7In the FTC’s previous releases, which also stress 
these purposes, mentioned additionally are improve- 
ments in the government’s efforts to control inflation 
and unemployment, aids to small business firms and to 
buyers and sellers of goods, facilitation of labor unions’ 
bargaining by providing them with information on prof- 
its, and information to farm groups that will help them 
in dealing with suppliers and processors. For references 
to the relevant documents and critique of the aims of 
the program, see my article (1979). Also see William 
Breit and Kenneth Elzinga (1981). For an opposing 
view, see Scherer (1979a). 
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were much firm-specific information avail- 
able. The empirical procedures employed by 
FTC economists to overcome two problems, 
overhead allocation and transfer pricing, are 
considered here. In Part C, the degree to 
which the data are contaminated and incom- 
plete, given the FTC's (SIC) definition of 
industries, is assessed. Some evidence sup- 
porting the concerns about the data is pre- 
sented in Part D. In Section III, the applica- 
tion to hypothesis testing of the accounting 
numbers collected by the FTC is evaluated, 
to determine whether the researchers were 
able to overcome the severe shortcomings of 
the data that are delineated in Section II. 


A. The Interaction of Accounting 
Measurement Biases and 
Measures of Performance 


The analysis presented below shows that 
differences between accounting measures and 
economic market values are likely to be sig- 
nificant and very difficult (in many im- 
portant instances, impossible) to determine. 
However, were they randomly distributed 
with respect to variables of interest, the re- 
sult would only be noise or possibly spurious 
correlations. It is doubtful, though, that such 
randomness occurs, for the three reasons out- 
lined next. 

First, several studies have shown that firms’ 
choices of accounting procedures are func- 
tions of their size, propensity to be regulated, 
management profit-sharing plans, debt cove- 
nants, and tax situation. For example, Ross 
Watts and Jerold Zimmerman (1978) find 
the larger firms and those more likely to be 
regulated tend to choose accounting methods 
that result in lower reported profits. Robert 
Hagerman and Mark Zmijewski (1979) find 
that systematic differences in the accounting 


8The poor conformance of four-digit SIC-defined 
markets (which the FTC uses to define lines of business) 
to homogeneous industries is discussed and demon- 
strated by Weiss (1974, pp. 194-96), Betty Bock (1975), 
and my article (1979, pp. 66-78), among others. (See fn. 
49 below for a very brief description of five such 
“industries.”) Therefore, though this problem is severe, 
it is not analyzed further here. An additional bias is the 
restriction of the program to large firms. 
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methods adopted are related to whether the 
firms are management controlled or owner 
controlled. Robert Holthausen and Richard 
Leftwich (1983) report that the presence of 
debt covenants affected the accounting pro- 
cedures used. Unfortunately for researchers 
who would use accounting data, these biases 
need not be constant. For example, if a firm 
is in a steady state, profit understated in an 
earlier year results in an overstatement in a 
later year, ceteris paribus. Other combina- 
tions of effects can occur, as is discussed 
below. Thus, even if these biases were known 
and identified with specific firms, the re- 
searcher must also deal with the effects of 
past decisions to adopt alternative account- 
ing procedures. 

Second, alternative accounting procedures 
need not be consistently applied by all firms 
in an industry. This is likely to be a greater 
problem when industries are defined by SIC 
codes. It is exacerbated further when in- 
dustries are formed by aggregating the 
FTC-defined LBs of different firms, firms 
with accounting practices determined by their 
original industry status. For example, East- 
man Kodak may have adopted firm-wide 
accounting methods that are appropriate for 
a film and camera maker, but its chemical 
activities are aggregated by the FTC with 
those of, say, Union Carbide which may use 
methods appropriate for a chemical manu- 
facturer that specialized in batteries. Ad- 
ditionally, centralized firms that do not allo- 
cate expenses, assets, and capital to product 
lines may be compared with decentralized 
firms. As a consequence the former report 
higher price-cost margins (P/S) and returns 
on assets (P/A), ceteris paribus, where costs 
are defined as allocated expenses. Further- 
more, to the extent that accounting biases 
are industry related, observations from dif- 
ferent industries cannot be compared or 
pooled without the differences being ad- 
justed for. 

Complicating matters further, the FTC’s 
rules permit firms leeway in assigning their 
data to specific SIC codes. Consequently, 
accounting differences among a changing 
sample could be responsible for the consid- 
erable changes (reported in Part D below) in 
the aggregate industry ratios published by 
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the FTC in its Statistical Reports (1981a,b; 
1982). These are the data that will be avail- 
able to non-FTC researchers and other users. 
The potential for drawing incorrect in- 
ferences from these data would appear to be 
considerable. 

Third, there is reason to believe that 
accounting mismeasurement of economic 
market values is associated with some com- 
monly used measures of company perfor- 
mance. For example, a concentrated industry 
may be one in which only a relatively few 
firms compete because a large investment in 
fixed assets is required. If the values of these 
assets are understated, perhaps because they 
are recorded at amounts that do not reflect 
inflation, depreciation also is understated. 
Consequently, such measures as P/S and 
P/A will be positively associated with con- 
centration, ceteris paribus. Similarly, if a few 
companies dominate an industry because 
they previously invested in intangibles (such 
as patents, industrial processes, marketing 
networks, and advertising), the current re- 
ported P/S and P/A will be overstated. 
Thus market share and profit rates will be 
positively associated, ceteris paribus, though 
not as a consequence of market power. In- 
deed, if the amounts expended on intangibles 
were correctly accounted for, it might be that 
the aquisition of a large market share was a 
negative present value investment. Unfor- 
tunately, this bias need not be stable. For 
example, the reported P/S of a growing 
company could be understated. (These possi- 
bilities are discussed further in subsection 
B1.) 

As a further example, it may be that ex- 
ecutives who manage lines of business with 
large market shares are compensated, in part, 
with a share of accounting profits. In a par- 
ticular year, they (and their bosses) may find 
it desirable to show larger profits. Or compa- 
nies with LBs that show large market shares 
may be those that experienced a surge in 
demand, perhaps because the prices of sub- 
stitutes increased. If these companies allocat- 
ed overhead to product lines as a fraction of 
direct costs, their product costs would not 
increase as much as their revenues. Hence 
P/S and P/A would be positively associated 
with higher market shares, ceteris paribus. 
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But the relationship would not be as positive 
had they allocated overhead according to 
sales dollars. In either event, a measured 
association between profits and market shares 
would reveal nothing about market power or 
efficiency. 

Many more examples could be given to 
explain measured relationships between ac- 
counting profits and concentration or market 
share. Therefore, researchers who would use 
company accounting data should at least at- 
tempt to adjust for biases or show that these 
are not important. On the first point, the 
following analysis demonstrates that the re- 
quired adjustments are very difficult or (in 
many important situations) impossible to 
effect. Though some researchers who use 
accounting numbers profess awareness of the 
inherent biases, they do not seem to realize 
just how complex the situation is. 


B. Company Accounting Data and 
Economic Market Values 


The extent to which accounting data differ 
from economic market values is presented in 
subsection 1. The usefulness to companies of 
these data, despite their considerable diver- 
gencies from economic market values, is 
explained in subsection 2. 


1. Divergencies of Accounting Data from Eco- 
nomic Market Values. For present purposes, 
only the generally most important sources of 
divergencies are considered.” These include: 
(a) the values of long-lived tangible assets 
and their depreciation or depletion over time; 
(b) the value and amortization of intangible 
assets (for example, advertising and research 
and development); (c) inventory values and 
the cost of goods sold; (d) allocation of 
common. and joint costs to lines of business; 
and (e) intrafirm transfers among lines of 
business. For each, the reasons for the di- 
vergencies are delineated first, followed by 
an evaluation of the extent to which the 
reported numbers can be adjusted to ap- 
proximate economic market values and the 


°For a much more detailed and differently structured 
and directed analysis, see my article (1982). 
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effect of the remaining biases on two com- 
monly used measures of economic perfor- 
mance, the profit rates on sales and assets. 
The conclusions of the analysis are sum- 
marized in Table 1 and an analytic estimate 
of the cumulative impact of the accounting 
biases is given in subsection (f). 


(a) Long-Lived Tangible Assets and their De- 
preciation or Depletion Over Time." 
Accounting Procedures. Accountants do not 
attempt to record, initially, an asset’s eco- 
nomic value to a firm, but, rather, the amount 
paid for it as measured in objectively de- 
termined monetary units (market value). An 
asset’s economic or present value (value in 
use) to the firm should be greater than or 
equal to its market value (value in exchange), 
since otherwise the asset would not have 
been purchased. The difference could be due 
to nonacceptable (for example, illegal mo- 
nopoly power) or acceptable (for example, 
specialized use of resources) rents. Neither is 
recorded at the time of the transaction. 
Where an asset is constructed rather than 
purchased, the recorded amount is likely to 
understate its competitive market value, since 
the seller’s selling and administrative costs 
and total cost of capital rarely are recorded. 
But an asset is never capitalized (recorded as 
an investment) at more than its recorded 
cost, and, when the asset could have been 
purchased at less than the amount expended 
to make it, accountants charge the excess to 
expense (the conservative accounting bias). 
Understatements of initial asset values are 
particularly serious for extractive assets. 
When these assets are fortuitously dis- 
covered, at most only the amounts expended 
for the successful discovery are capitalized. 
In other cases, the successful efforts method 
of accounting (used by most larger natural 
resource producers) capitalizes only the di- 
rect cost of discovering and developing suc- 
cessful wells and mines. The amounts spent 
for unsuccessful efforts are written off (ex- 
pensed) as current expenses, despite the fact 
that successful ventures usually are accompa- 


10 The discussion in this subsection applies generally 
to the following subsections. Hence it is relatively long. 
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TABLE 1— THE EFFECT OF SOME DIVERGENCIES BETWEEN ECONOMIC VALUES 
AND ACCOUNTING NUMBERS ON THE RATIOS OF PROFIT TO SALES (P/S)* 
AND PROFIT TO TOTAL Assets (P/A)* 


Capital Gains—One Time 
Initially recorded assets and 
increases in present values 
‘. Capital Gains and Overdepreciation 
Multiple Events ; 
Stable (uniform distribution of events) 
Declining 
Growing 
Expected Inflation 
Unexpected Inflation 
Intangible Assets 
Stable (current expenditures 
equal depreciation) 
’ Declining 
Growing, 
Cost of Goods Sold and Inventories , 
Prices increasing steadily: 
Last-in, First-out _ 
First-in, First-out 
` Prices decreasing steadily: 
` Last-in, First-out 
First-in, First-out 
Overhead allocations among products 


Allocation of Joint and Common Costs and 


Assets te LBs 
Intrafirm Transfers Among LBs 


Contamination due.to Assignments to LBs 


Transfers priced at other than market 


Notes: 


MARCH 1985 
~ $: 
`, Initial Period . Later Periods ` 
- P/S . P/A P/S ` PJA- 
UU `>- U oO oo 
N. (0) 
. oO oo F 
U Ta 
N N . "O 00 ` 
.? ? oO « OO. 
re! oO 
O: 00 
U ? 
N oO 
o oO 
N U 
U U 
2. 9 
Ay ? ? 
gb qb 
7b gb 


U = understated; UU = very understated; O = overstated; OO = very over- 
stated; N = not affected; ? = bias unknown. 


a Profit is before interest and income taxes. 


>Probably not very great on average. 


nied by unsuccessful ones. Even companies 
that use the full-cost method. (under which 
amounts incurred for all discovery efforts are 
capitalized) expense many development costs. 

Once the tangible assets have been ac- 
quired, the amounts recorded as. asset values 
are expensed over the expected economic life 
-of the assets. The tax regulations usually 


permit a faster write off, which may also be - 


used for book (repcrting) purposes. But a 
book. method may be adopted that yields 
currently higher reported net income. In any 
event, the depreciaticn method chosen is not 
designed to measure the user cost of the 
assets—the change in the asset’s present val- 
ues—in part because these calculations are 
too difficult to make, and in part because the 


accountants who must attest to the numbers 
would find such calculations si paced 
subject.to manipulation. 

The recorded numbers also. are ‘not ad- 
justed to refléct changes in the capital values 
of the tangible assets. Such changes could 
occur. as shifts take place in the supply and 
demand for the assets, the factors used with 
the: assets for production, and the goods 
produced."! When the changes are due to 
monopoly power -or collusive pricing, the 


For example, the 1970’s increase in the market 
price of oil increased the values of oil and gas reserves, 
substitutes such as coal, and fixed-price contracts to 
purchase these resources. 
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economist interested in these events would 
not want the values recorded as ordinary 
assets, since all firms then would be mea- 
sured as earning zero profits. Therefore, the 
reasons for the change in values would have 
to be specified and their effects measured.’ 
In any event, the accounting values are not 
changed. 

The monetary values of assets also change 
as the purchasing power of money changes. 
While estimates of the effect of general price 
level changes now appear in the published 
statements of large companies, usually by the 
application of indices, these adjustments are 
not often made a part of a company’s 
accounting system and individual asset ac- 
counting numbers are rarely changed. Fur- 
thermore, current values are not recorded, 
largely because the cost of such adjustments 
is greater than their value to most compa- 
nies, 

The magnitudes of the divergences be- 
tween accounting numbers and economic 
market values cannot be determined.’ An 
estimate, perhaps, could be made if one could 
obtain estimates of the current market values 
of individual assets. Even then, the assets’ 
economic (present) values to the firm would 
not be measured, nor would the extent to 
which the present values are due to presum- 
ably unacceptable (for example, collusive 
pricing) or acceptable (for example, entre- 
preneurial skill) behavior. Furthermore, 
market-revealed values are unlikely to occur 
for most user-constructed assets. Even gen- 
eral adjustments in the magnitudes, perhaps 
with some index, would require detailed 
information about purchase dates, current 


The effect of monopoly on asset values could be 
(and has been) measured by relating changes in the 
market value of assets to changes in laws or firm behav- 
ior (for example, mergers) that are hypothesized to 
result in monopoly. These studies include taxicab licens- 
ing, stock exchange regulation, and lawsuits filed by the 
Department of Justice. None of these studies use 
accounting data. See G. William Schwert (1981) for 
references and a discussion of the methodology. 

13Some economists (such as James Buchanan, 1969, 
and others whose essays are reprinted in Buchanan and 
G. F. Thirlby, 1973) believe that economic values (par- 
ticularly costs) cannot be measured conceptually, since 
they depend on subjective evaluations of alternatives. 
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equivalents in terms of production, and the 
economically correct depreciation procedure 
to be applied. Such knowledge is impossible 
or very expensive to obtain. 

The Effect of the Biases on Measures of 
Economic Performance. Although there is no 
practical way to convert accounting asset 
values and depreciation to economic values 
or to separate the causes of changes in val- 
ues, those who want to use these numbers 
claim they could be useful if the direction 
and rough magnitude of the biases could be 
stated. But, as the following analysis shows, 
the effect of the biases on two commonly 
used ratios—operating profit to sales (P/S) 
and operating profit to total assets (P/A)—is 
not determinable.'4 ; 

As noted, increases in the value of long- 
lived assets are not recorded, resulting in 
understated profit and asset values. Conse- 
quently P/S and P/A are understated (as- 
suming P/A is less than 1.0). Subsequently, 
profit and P/S and P/A are overstated, 
since depreciation on the higher unrecorded 
asset value is not recorded, and the asset 
remains understated. Unrecorded decreases 
in assets values have the opposite effect. 

The effects become more complicated when 
the initial events and changes in asset values 
occur more than once, as is likely. Even if 
the events occurred uniformly over time, and 


MSee Ezra Solomon (1970) and Thomas Stauffer 
(1971) for formal proofs. Franklin Fisher and John 
McGowan (1983) show that the divergence between 
accounting and economic rates of return are likely to be 
nonpredictable and nontrivial. Gerald Salamon (1973) 
criticizes researchers who attempted to relate the firm 
accounting rate of return (P/A) and internal rate of 
return (IRR) by assuming that the firm JRR is equal to 
the ZRRs of the firm’s projects. Salamon shows that 
“_..if the growth rate in gross investment (g’) is greater 
than or equal to the [RR of firm projects (7/) then the 
IRR of the firm is not equal to the IRR of firm projects; 
and in fact, the IRR of the firm is not even defined” 
(p. 301). Salamon (1985) also shows that an approxima- 
tion to firm IRR derived from net cash flows is not 
significantly related to firm size, while P/A is signifi- 
cantly positively related. The measure he employs, 
though, is based inter alia on an assumed constant 
growth rate in gross investment and on exponentially 
decaying (or growing) project cash flows. He warns: 
“Whether the measurement error from this source [the 
assumed cash flows] is large or small, systematic or 
random is pure conjecture at this point.” 
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the effects on profit washed out, assets would 
continue to be understated, and P/A would 
be overstated (assuming unrecorded capital 
gains). But if the events diminished over 
time, perhaps because of a decline in growth 
of the company or n relative prices, unre- 
corded depreciation probably would exceed 
unrecorded capital gains. Hence profit would 
be overstated. The cumulative understate- 
ment of assets (which would not be removed 
until disposal of the assets} would result in a 
greater overstatement of P/A than in P/S. 
But if the company were growing or relative 
prices were increasing, unrecorded capital 
gains probably would exceed the unrecorded 
depreciation of past.unrecorded capital gains. 
Thus P/S would be understated. The effect 
on P/A is uncertain, since both the numera- 
tor and the denominator of the ratio are 
understated. 

The effect of general price level changes i is 
different because expected changes do not 
give rise to economic income or expense. But 
if the recorded nonmonetary asset amounts 
are not changed to reflect the current 
purchasing power of the dollar, an expected 
inflation results in understated assets and 
overstated profit (since depreciation is under- 
stated). Therefore, with respect to nonmone- 
tary assets, P/S is overstated and P/A even 
more so. Interest income and expense also 
are overstated since they include a return on 
capital. (If the interest expense overstate- 
ment were large enough, which is doubtful, 
P/S could be understated.) Where the infla- 
tion is unexpected, though, the company re- 
alizes an unrecorded capital loss or gain if it 
holds nominally denominated assets or liabil- 
ities. Thereafter, its interest income, interest 
expense, depreciation, and assets are under- 
stated. The effects on P/S and P/A thus 
depend on the extent to which it holds nomi- 
nally denominated assets and liabilities. If 
the unrecorded capital gains exceed the 
capital losses, the first-period P/S is under- 
stated; P/A is understated if the unrecorded 
gains were large enough. In subsequent peri- 
ods, P/S and P/A are overstated (unless the 
unrecorded interest income is large enough). 

While these biases are generally as spec- 
ified, the magnitude of the effect varies with 
several factors. Profit rates and rates of re- 
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turn of companies with longer-lived assets 
are more affected than those with shorter- 
lived assets. The amounts invested in long- 
lived compared to other assets similarly 
affects the bias. Profit rates are overstated 
more for rapidly growing than for slowly 
growing companies. The methods used by 
the company to depreciate or deplete its 
assets (for example, straight-line, sum-of- 
the-years’ digits, double declining balance, or 
units of production) also affects the bias. The 
times at which assets yield cash flows and the 
relevant discount rate also affect the differ- 
ence between the economic profit and rate of 
return and the accounting numbers. Further- 
more, the extent to which the initial period 
effects occur discontinuously affects the bias. 

As is explained above (and summarized in 
Table 1), except in growth situations the bias 
in the initial period is the reverse of the bias 
in subsequent periods. Hence, a large enough 
change in one period can reverse the sign of 
the continuing effects of previous periods. In 
general, then, there is no way to know the 
sign of the difference between the accounting 
numbers and economic market values. But 
the differences are likely to be quite large 
unless the amount of long-lived tangible as- 
sets is relatively small, even without inflation. 
With inflation, and the nonadjustment of 
accounting numbers (which especially affect 
long-lived assets purchased at different price 
levels), the biases are likely to be consider- 
able. Indeed, a sufficiently high inflation 
would swamp the other sources of divergence 


- between accounting numbers and economic 


market values. At the least this means that 
companies with more tangible assets and as- 
sets that are longer lived are more likely to 
overstate profits and rates of return on as- 
sets. In the absence of this overwhelming 
inflationary effect, the direction of the bias 
cannot be stated a priori, nor does there 
appear to be any practical way to adjust the 
reported LB and other company accounting 
data to reflect desired economic market val- 
ues. 


(b) The Value and Amortization of Intangible 
Assets. 

Accounting Procedures. The amounts spent 
for intangible assets—such as advertising, 
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goodwill, research and development, and em- 
ployee training—are recorded as current- 
period expenses in accordance with the “gen- 
erally accepted accounting principles” of the 
Financial Accounting Standards Board. Al- 
though a large portion of these expenditures 
clearly results in assets, the amounts are not 
recorded as such because the present values 
of the resulting assets are difficult to measure 
objectively, and managers could use the 
estimates to manipulate reported profits and 
assets. Even when estimates were made ob- 
jectively, the likelihood that they would turn 
out to be wrong is considerable. Subse- 
quently, even honest estimates could appear 
to have been deliberately misstated to fool 
users of the company’s financial statements. 
To protect the independent auditors who 
attest to the statements, and as a means of 
demonstrating that auditable measures of the 
present values of intangible assets cannot be 
made, all expenditures on such assets (i.e., 
intangibles) are recorded as expenses by 
accounting fiat. 

The Effect of the Biases on Measurements 
of Economic Performance. The effect on 
recorded profit of not capitalizing intangibles 
depends on their past and current amounts 
and the rate at which they depreciate. Several 
economists have attempted to estimate the 
numbers, an exercise that requires some 
heroic assumptions. For example, Weiss 
(1969) assumed a constant annual growth 
rate of advertising and a constant rate at 
which past advertising expenditures depreci- 
ate. Robert Ayanian (1975), using those as- 
sumptions, showed that the rate at which 
advertising is assumed to depreciate is criti- 
cal for calculating the economically correct 
rate of return. He estimated the depreciation 
rate by assuming a multivariable Cobb- 
Douglas production function for advertis- 
ing. To estimate the parameters, ten years’ 
data were required. William Comanor and 
Thomas Wilson (1979) dismiss his results 
because they believe that advertising gener- 
ally depreciates very rapidly. But the studies 
they cite are no better than Ayanian’s in 
measuring the depreciation rate because a 
basic characteristic of intangibles such as 
advertising is the difficulty, if not the impos- 
sibility, of estimating the value of expendi- 
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tures, future as well as current, even when 
one has complete knowledge about the com- 
pany, its environment, and the specific proj- 
ects and products to which the expenditures 
pertain. The issue is completely intractable 
when one must work with data aggregated 
into SIC-defined “industries.” 

Given the caveats noted above, several 
effects of the divergence between accounting 
numbers and economic values on the profit 
rates on sales and assets (P/S and P/A) can 
be specified. If the company is in a stable, 
zero growth state, such that the amount ex- 
pended on intangibles exactly equals the 
depreciation of past, implicitly capitalized 
amounts, P/S is not affected but P/A is 
overstated, because past expenditures were 
not capitalized into assets. If the company’s 
expenditures on intangibles has been declin- 
ing steadily and the depreciation rate of the 
intangibles is constant, profit is overstated 
because the decline in value of past written- 
off expenditures is greater than the amounts 
currently charged to expense; thus P/S is 
overstated. Since assets are understated as 
long as the past expenditures on intangibles 
have present value, the overstatement of P/A 
is even greater. When expenditures on in- 
tangibles are increasing and the deprecia- 
tion rate is constant, P/S is understated. 
But, since assets also are understated, the 
effect on P/A is not determinable without 
additional information. Finally, when the 
growth rate of intangibles equals the real rate 
of return, P/A equals the real rate of return.'° 

The amount of intangible assets relative to 
tangible assets affects the magnitudes of these 
biases. Importantly, when the assumption of 
a constant rate of depreciation is false, neither 
the magnitudes nor the direction of the bias 
can be determined. 


(c) Inventory Values and Cost of Goods Sold. 

Accounting Procedures. Accountants assign 
values to inventories according to several 
rigidly applied formulas that need not de- 


Uayanian’s discussion and illustrations show how 
difficult it is to make any a priori statements, even when 
constant rates of growth and decline of intangibles are 
assumed. Solomon also presents an excellent discussion. 
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pend on the physical movement of the goods. 
The first-in, first-cut method (FIFO) as- 
sumes that the first goods purchased are the 
first sold or used in production; last-in, first- 
out (LIFO) makes the opposite assumption. 
An average of the prices paid is also an 
acceptable method. Or, when the items in 
inventory are relatively few and unique, the 
acquisition prices of the specific goods sold 
may be expensed zs the cost of the goods 
sold. For all methods, the value of the goods 
in inventory should not éxceed their market 
values, net of disposal cost. Thus, the 
amounts considered to be current expenses 
and the amounts treated as investments in 
assets (inventory), depends on the account- 
ing method employed and the pattern of 
prices paid for the goods. None of the ac- 
ceptable accounting methods records the cost 
of goods sold at their opportunity costs—the 
amounts foregone as a consequence of hav- 
ing sold the goods. In most (though not all) 
situations, this is the replacement cost of the 
goods, Nor, except possibly in supplemen- 
tary schedules, are the goods in inventory 
valued at their market prices. 

Several accounting procedures determine 
the amounts recorded for goods that a com- 
pany manufactures. In addition to the con- 
ventions governing the cost of materials 
discussed above, some manufacturers use 
“standard-costing” to assign numbers to 
manufactured inventories. The standards ap- 
plied differ among companies. Overhead, 
especially, is allocated to products according 
to several alternative criteria. These are usu- 
ally arbitrary either because there is no con- 
ceptually meaningful way to assign costs that 
do not vary with output or are joint among 
outputs, or because the cost of determining 
the association between cost and output ex- 
ceeds the benefits thereof. Furthermore, to 
the extent that overhead or direct costs in- 
clude such accounting numbers as deprecia- 
tion, the amounts charged to inventories and 
then to cost of gocds sold diverge further 
from economic market values. 

The Effect of the Biases on Measurements 
of Economic Performance. Short of a reval- 
uation to opportunity costs of inventories 
and cost of goods sold, there is no way that 
the reported numbers can be adjusted to 
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economic market values. However, when the 
prices of materials and other costs of produc- 
tion are stable and equal to opportunity costs, 
the only important problems are the diver- 
gence of internal accounting numbers from 
economic market values (for example, depre- 
ciation) and the arbitrary allocation of over- 
head to specific goods and processes (unless 
a company produces only one good or prod- 
uct line in a plant). 

When prices are changing, the method of 
assigning values to the goods sold and to 
those remaining in inventories becomes im- 
portant. If prices are increasing steadily, the 
LIFO method will come the closest to re- 
cording costs of goods sold at economic 
market values. But the inventory will be un- 
derstated. Hence, as long as the physical 
inventory does not decrease, P/S may be 
reasonably unbiased; but P/A is overstated. 
The FIFO method tends to value assets at 
current prices while profit is overstated. Thus 
both P/S and P/A are overstated. When 
prices are decreasing steadily, the reverse 
occurs—the overstatements are then under- 
statements. However, since U.S. companies 
are legally required to use the same inventory 
costing method for tax returns as they do for 
their financial statements, they are likely to 
use LIFO in periods of steadily rising prices 
and then switch to FIFO if they believe that 
prices will steadily decline. (Taxpayers are 
permitted one unchallenged switch; they need 
not use the same costing method for all 
inventories.) But when price levels fluctuate, 
the direction of the bias is not unique. The 
effect of alternative overhead allocations to 
products is another indeterminate element. 
This is particularly troublesome for the FTC’s 
line of business data, since information on 
overhead allocations at the plant level is not 
reported. 


(d) Allocation of Joint and Common Costs 
and Assets to Lines of Business. 

Accounting Procedures. Many companies 
charge costs incurred above the plant level 
(company-wide costs) to current expense. 
Others allocate these costs to divisions or 
plants (rarely to products), using such bases 
as sales, direct labor cost, labor plus materi- 
als (prime) cost, and sales less variable costs 
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(contribution margin). When company-wide 
costs do not vary as a consequence of indi- 
vidual outputs or outputs aggregated by lines 
of business, any allocation method is ar- 
bitrary, and profit by product line cannot 
be determined. The amounts classified as 
company-wide rather than as plant-level also 
vary according to the accounting procedures 
adopted by individual companies. Such con- 
siderations as styles of management control, 
past accounting practices maintained for the 
sake of consistency, reduction of state taxes, 
and the degree of decentralized organization 
dictate the extent to which company-wide 
costs and assets are assigned to plants and 
divisions. In addition, the accounting num- 
bers for company-wide assets and costs (such 
as depreciation of central facilities, general 
company advertising, and basic research and 
development) are unlikely to provide valid 
measures of the economic market costs at- 
tributable to products or product lines (as 
explained above). 

Effect of the Bias on Measures of Economic 
Performance. The effect and direction of the 
divergence between the reported profit and 
asset amounts after or before allocations of 
company-wide costs and assets and the eco- 
nomically valid amounts is not determinable. 
Most enterprises are not merely mutual funds 
in which individual companies, each of which 
produces and sells a line of products specified 
by the FTC, are joined only by common 
ownership of a few resources general to all 
product lines. Rather, products usually are 
produced and/or sold together because they 
share joint demands, costs, or both. There is 
no conceptually valid way (with respect to 
economics) to allocate these joint revenues 
and costs to the individual lines of business. 
And, unless an analysis were made of how 
the common costs varied with individual 
products or product lines and could be 
avoided were production abandoned, there is 
no way of knowing how closely allocations 
made via some base, such as sales or direct 
expenses, approximate the correct amounts. 
Nor is there any way of knowing what por- 
tion of the company-wide costs and assets 
are joint or common, and how much the 
accounting numbers diverge from economic 
market values. Hence the effect of the bias of 
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allocating or not allocating those costs and 
assets designated as company-wide cannot 
be determined. 

Nevertheless, economists at the FTC argue 
that, if reported company-wide costs were 
relatively small, they could be ignored. The 
FTC’s 1974 Statistical Report (1981a, pp. 
62-70) states that 86 percent of the compa- 
nies reported nontraceable costs.!° Of these, 
62 percent used a single base for making 
allocations (most used sales), 28 percent used 
two bases, and 10 percent used three bases. 
For the entire sample of company LBs (each 
of the FTC-defined lines of business of each 
reporting company) where a company has 
more than one line of business, the ratio of 
nontraceable to the sum of nontraceable and 
traceable amounts averages 14 percent for 
total selling and general and administration 
expenses and 12 percent for total assets. 
Nontraceable ratios over 20 percent are re- 
ported by 26 percent of the company LBs 
for expenses and 18 percent for assets. By 
LB industry aggregates, the weighted aver- 
age nontraceable ratios are 15 percent for 
expenses and 13 percent for assets. Ratios 
over 20 percent are reported for 31 percent 
of the industries for expenses and 19 percent 
for assets. Thus, compared to the likely size 
of net profits, allocated expenses and assets 
are not negligible. 

William Long (1981a) estimated some 
effects of allocating company-wide costs. (Al- 
ternative allocations of company-wide assets 
were not considered.) He did so by investi- 
gating the effect of alternative allocation 
methods on a regression of profit/sales on 
seventeen variables, using company LB data. 
Profit originally was calculated as gross profit 
(sales plus transfers less cost of sales) less 
direct and nontraceable expenses as allo- 
cated by the reporting companies.” When 
nontraceable selling and administrative ex- 
penses were reallocated according to sales or 
a sales-dominated base, the coefficients were 
not altered much, a result which is not 


16The 1975 data are similar; see FTC (1981b, pp. 
54-59). 

17The original regression was run by David Ravens- 
craft (1982). 
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surprising since 69 percent of the companies 
allocating common costs used sales as their 
allocation base and most of the balance in- 
cluded sales in their bases. However, the 
effect of allocating these costs randomly 
(which, in the absence of theory or evidence 
on how the nontraceable expenses vary, has 
about as much validity as the other methods), 
Long reports, “is lerge and disasterous. The 
F-ratio plummets. Coefficients change signs. 
Significance levels are altered” (1981a, p. 
21). 

Additional insights are obtained from an 
in-depth study of the financial data of six 
large companies by Robert Mautz and Fred 
Skousen (1968).!° They recorded the net 
profit of company-determined business seg- 
ments (three to nine segments for each com- 
pany, thirty in all) as measured by each 
company’s allocations of noninventoriable 
common expenses (excluding income taxes). 
Then they calculated the segment net profit 
after allocating the common expenses ac- 
cording to four additional, commonly used 
allocation bases (sales, total assets, number 
of employees, gross profits, and combina- 
tions thereof). The common expenses allo- 
cated are relatively less than in the FTC data 
set, averaging 3 percent of total expenses 
compared to 14 percent for the LB data,” 
probably because the company-determined 
segments tend to be broader than the SIC- 


181 ong (1981a) also reallocated nontraceable adver- 
tising and other selling 2xpenses and recalculated the 
equations he had calculated for another paper (1980). 
However, only an average of 3.6 percent of these costs 
are nontraceable and few (less than 10 percent) of the 
regression coefficients estimated are significant at the 5 
percent level. Hence, though he found few significant 
changes in the coefficients and other statistics, the find- 
ing is not of much value for the present question. 
Stephen Martin (1981b) uses alternative definitions of 
total assets (for example, traceable and traceable plus 
nontraceable) as variables in regressions. Since he does 
not employ alternative allocation methods for non- 
traceable items, his results are not relevant here. 

19Mautz and Skousen state that, although their sam- 
ple was not randomly selected, “([t]ogether the six com- 
panies represent a broad cross-section of American In- 
dustry” (p. 19). 

2°One company had common expenses of only 0.5 
percent of total expenses. With this company excluded, 
the average is 3.7 percent 
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determined LBs. Consequently, Mautz and 
Skousen’s allocations probably understate the 
magnitudes of the effects on net profit that 
might be found in the FTC data. Even then, 
the alternative allocation procedures yield 
very different rates of return (profit /assets). 
The differences can be summarized by divid- 
ing the range of the alternatively calculated 
returns by the company-determined return 
for each of the thirty business segments. (In 
percentages; a quotient of 0 means no dif- 
ference among the alternatives.) The distri- 
bution of these percentage quotients is as 
follows: 


0 to 5 percent—3 segments (10 percent); 
6 to 10 percent—4 segments (13 percent); 
11 to 20 percent—9 segments (30 percent); 


21 to 40 percent—4 segments (13 percent); 
41 to 60 percent—2 segments (7 percent); 


61 to 80 percent—1 segment (3 percent); 


141 to 843 percent—7 segments (23 percent). 


With five observations deleted, four from the 
company with a very low percentage of com- 
mon expenses and another with a very low 
company-determined profit rate, there are no 
observations in the 0-5 percent category, 
three instead of four in the 6-10 percent 
category, and six instead of seven in the over 
141 percent category.”! 

Thus calculated product-line profit rates 
appear to be sensitive to the way indirect 
expenses are allocated, even when commonly 
used allocation methods are employed. Nor 
is there any a priori reason to favor one 
allocation method over another or even to 
know whether any of the methods yield eco- 
nomically meaningful numbers. Rather, the 
determinants of these expenses within each 
company should be analyzed empirically, a 
process that cannot be undertaken with the 
data requested by the FTC. Even then, where 
such expenses are jointly determined there is 


21See my article for details (1979, Table 1-2). 
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no conceptual way to assign them to specific 
products or product lines. 


(e) Inirafirm Transfers Among Lines of Busi- 
ness. 

Accounting Procedures. Intrafirm transfers 
that are not priced at the opportunity value 
of the goods impart a mismeasurement of the 
sales of the sending business unit and the 
expenses of the receiving unit. For example, 
when transfers are priced at, say, cost rather 
than a greater market value, the sending 
unit’s sales and the receiving unit’s costs are 
understated. Because transfers at other than 
market prices could be repriced only at pro- 
hibitive expense, the FTC permitted respon- 
dents to report data as per their books, but 
also asked them to report the transfer pricing 
method. Transfers from one line of business 
to another are reported by 80 percent of the 
companies.” Of those transferring among 
lines of business, the transferred amounts 
(weighted by sales plus transfers, hereafter 
denoted as sales) average 8.9 percent of sales. 
Transfers above 9.9 percent of sales are re- 
ported for 24 percent of the company lines 
of business. Goods transferred to foreign 
activities (which are not included in the LB 
data) average 3.5 percent of sales (Ravens- 
craft, 1981, Table I). Thus transfers, while 
not great on average, are not negligible. Fur- 
thermore, differences in tax rates and bases 
among states and countries affect transfer 
pricing practices, which impart a systematic 
bias to the profits data. 

The companies reported that they made 39 
percent of their transfers at market prices. 
Cost plus markup was used in 26 percent of 
the transfers, cost was used for 13 percent, 
and “other” for 22 percent.” About half the 


2 ETC (1981a, pp. 46-53). The 1974 data are similar. 

23 Ravenscraft reports sales weighted averages of 50.7 
percent (market), 25.2 percent (cost plus markup), 9.4 
percent (cost), and 14.7 percent (other). He states that 
“By far the two most common classifications in ‘other’ 
are negotiated value and market, list, or wholesale price 
less discount” (1981, p. 26, fn. 2). These methods ap- 
parently were used in about a third of the “other” lines 
of business. Though these methods seem to be close to 
market values, his regressions indicate that, in relation 
to market price, transfers at “other” prices were lower 
than transfers at cost or cost plus markup. 
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companies used more than one transfer pric- 
ing method. 

Effect of the Bias on Measures of Perfor- 
mance. The size of the bias imparted by 
intrafirm transfers at other than market prices 
is analyzed by Ravenscraft (1981). For each 
company LB (3186 observations), he calcu- 
lated the percentages to sales of transfers out 
and in that were priced at cost, cost. plus 
markup, and other. These percentages were 
included as independent variables in regres- 
sions of LB profitability (profit/sales) on 
market structure and other variables. The 
coefficients of these variables show that, 
where transfers were at other than market, 
the profitability of the sending LBs is signifi- 
cantly lower and the profitability of the re- 
ceiving LBs is significantly higher. Thus, the 
method of valuing transfers does matter. But 
he also finds that few of the coefficients of 
the other variables are affected; for all but 
two (rather unimportant) variables, the dif- 
ferences are negligible. 

Ravenscraft also attempted to correct LB 
profits for transfers at nonmarket prices.” 
This adjustment was only partially success- 
ful; several of the measures of the transfers 
at nonmarket prices remained statistically 
significant in estimating profit/sales.7> In 
comparison with Ravenscraft’s original re- 
gression, the general conclusions were not 
altered appreciably, though several coeffi- 
cients changed significantly. 

Ravenscraft reports that the profit/sales 
measure (which the FTC claims would be 
useful to analysts) is changed as follows: 


The average absolute change in operat- 
ing income to sales for the 702 LBs is 
.0259, with a maximum change of .2540. 
In percentage terms, the average change 
in operating income to sales is 445%, 
with a maximum change of 17,595%. 


?4The revaluation factor was calculated by dividing 
those industry sales and transfers that were valued at 
market by the cost of goods sold plus general and 
administrative expenses and less the amounts trans- 
ferred at other than market. By this method, the profits 
of 22 percent of the LBs were reallocated. 

25 Curiously, the coefficients of transfers made at cost 
and cost plus markup change from significantly negative 
to significantly positive. 
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TABLE 2— REPORTED PROFIT RATE ON SALES OR ASSET WHEN COSTS ARE 
UNDERSTATED OB OVERSTATED BY A PERCENTAGE ERROR? 





`- Understatement (—) or 


Overstatenient (+) of Costs 0.05 
—0.30 0.34 
— 0.20. 0.24 
—0.10 0.15 
—0.05 0.10 
+0.05 0.00 
+0.10 — 0.05 - 
+0.20 —0.14 
+0.30 —0.24 


Actual Profit Rate on Sales or Assets 





0.10 0.15 0.20 - 0.30 $ 
0.37 0.41 0.44 0.51 
0.28 0.32. 0.36 0.44. 
0.19 0.24 0.28 0.39. 
0.15 — 0.19 0.24 ° 0.34 
0.06 0.10 0.16 ` 0.27 
0.01 ` 0.07" ` 0.12 0.23 
— 0.08 — 0.04 - 0.04 0.16 
— 0.20 —0.11 —0.04 0.09 


*Calculated with formula derived in fn. 18. 


[This is an average of the fifteen largest 
changes——so the actual maximum is 
_: higher.] The correlations ‘between the 
. original ad reallocated profits is .8936. 
[1981, p. 10] 


Ori the indùstry level, the two measures of 
profitability are highly correlated at .99. The 
average absolute change in the ratios is .0033; 
the average absolute percentage change ex- 
pressed as percentages of the ratios is 11.5. 
But among the 237 indústries reported by the 
FTC, there are some dramatic changes. The 
10 industries with the largest changes show 
an average absolute percentage change of 
170 percent, with a maximum of 590 percent. 
Thus individual proatability numbers can be 
considerably affected by transférs at other 
than market prices. 


(f) The Cumulative Impact of Accounting 

Biases. 

. The extent to which accounting numbers 
diverge from economic market values cannot 
be determined, either as to magnitude or 
sign, but the effect of specified percentage 
divergencies can be determined analytically.” 


26 The following symbols are defined for this analysis: 
S= sales, C= costs, P=S—C = net, profits, pe = P/S 
= profit rate sales, e = error in costs due to arbitrary 

allocations, etc., as a percentage of costs, C, ps’= 
réported profit rate on sales when costs. are cver- or 
understated by e,.and ps*= (S — C — Ce) /S = ps —e + 
eps. Since net profits/assets (pa). is equal to net 
profits/sales (ps) times sales over assets and neither 
sales nor assets are assumed to be affected by e-rors in 
costs, the effect on pa is the same as the effect‘on ps. 


Table 2 shows the reported profit rate on 
sales or assets that results from a given per- 
centage error in’ costs, compared to the 
“actual” profit rates. Divergencies due to 
nonmarket priced transfers and arbitrary al- 
locations and mismeasurements of assets are 
ignored; Fisher and McGowan show that 
divergencies of accounting from economic 
depreciation alone is sufficient’to make the 
accounting rate of return diverge signifi- 
cantly from the economic rate of return on 
assets. Even with these potentially important 
measurement errors implicitly assumed to be 
zero, the effect of an error in measured cost 
as small as +.10 changes an actual profit 
rate of .15 to .07 or .24. A +.20 error results 
in a stated profit rate of —.04 or .32 rather 
than .15. Consequently, it seems evident that 
data measurement problems certainly might 
swamp inferences that otherwise might be 
drawn from the reported numbers. 


2. The Usefulness of Company Accounting 
Data. From the analysis presented above, it 
might seem that accounting data are almost 
useless. In this event, óne might ask, why do 
companies spend great sums to record, 
analyze, and report such data? The reason is 
that even if these data do not provide good 


“measures of economic market values that are 


appropriate to other issues, they are useful to 


The effect on the profit rate on sales or assets also can 
be expressed as an amount, x’, rather than as a per- 
centage. In this event, the equation would be. eU ps—1) 
=x'. 
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company managers and outside observers of 
company activities for several very important 
purposes. These include internal control for 
managers and audits of company affairs for 
investors. These purposes do not require 
numbers that reflect economic values; rather 
numbers that reflect market transactions and 
responsibility for resources are required. 
When the reported figures are attested to by 
a certified public accountant, affirmation is 
made that an audit was conducted by an 
independent expert who verified the figures 
and tested the adequacy of the company’s 
financial control system. The accounting 
numbers also can be evaluated in the context 
of the manager’s or analyst’s knowledge 
about the company’s activities and past 
performance. Thus, the user of the num- 
bers can formally or informally adjust them 
to account for idiosyncracies in the reported 
accounting procedures, their company- 
specific deviations from economic measures, 
and their relevance to particular questions 
being asked. (For example, what is the prob- 
ability that the company can repay debt as 
promised?) Furthermore, changes in the re- 
ported numbers over time, within the context 
of the past and expected future economic 
conditions in which the company operates, 
may provide the user with useful informa- 
tion. 

Accounting data also are used for deci- 
sions made within the firm, such as output 
and price decisions, and evaluations of prod- 
uct and managerial performance. For these 
purposes, the data rarely are used alone. 
Output and price decisions require estimates 
of opportunity costs, which often are avail- 
able only from market data and special stud- 
ies. Accounting measures of performance 
usually are evaluated within the context of 
the environment in which products are pro- 
duced. and managers operate. Thus the 
accounting numbers rarely are used alone or 
without specific knowledge of their limita- 
tions. 

On the other hand, large-scale data bases, 


such as the FTC’s LB program set, do not 


(and, probably.even at very high cost, can- 
not) include much (if any) of the qualifying 
information available to company managers. 
When these data cannot be identified by firm 
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name (as is legally required for the FTC LB 
and Census programs), firm-specific informa- 
tion from other sources cannot be brought 
in. Thus the usefulness of the data for the 
FTC’s announced purposes and for struc- 
ture-performance studies generally is, at best, 
doubtful. 


C. The Contamination and Completeness 
of LBs 


Companies normally do not record data 
according to the FTC—SIC-defined indus- 
tries. To make the program feasible, the FTC 
permits the respondent companies to assign 
to a single LB all the data recorded for each 
“basic component”.2” Consequently, data 
properly belonging in one LB are reported in 
a different LB, resulting in under- and over- 
statements. 

The. FTC has sought to measure the extent 
by which reported sales data are con- 
taminated and complete with a “specializa- 
tion ratio” and a “coverage ratio.” The spe- - 
cialization ratio is the ‘ratio of the sales 
belonging in an LB category (“primary 
sales”) to the sum of these sales and those 
included in this category but properly clas- 
sified in another category (“secondary sales”). 
These ratios averaged .97 (weighted by total 
revenues) for the 1975 data; none is per- 
mitted to be below .85.?8 Thus, revenue con- 
tamination does not appear to be serious, 
except for relatively few industries. The 
coverage ratio is calculated as the ratio of 
primary sales reported in a category to the 
total sales of those products reported in all 
other categories. The weighted average over 
industries is .97 for the 1975 data. But 29 
percent of the industries have percentages 
between .80 and .91, and 14 percent have 


274 basic component is defined by the LB program 
as the organizational subunit which reports data. A 
corporate respondent typically has a number of compo- 
nents, and in many cases they cover products classified 
by the FTC in different LBs. 

281f at least 85 percent of a component’s sales is not 
accounted for by products classified in the same LB, the 
component must be further refined until the 85 percent 
tule is mez. The ratios are described and the figures 
reported in FTC (1981b, pp. 41-46). The 1974 figures 
are similar. 
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percentages below .80. Thus, for a substan- 
tial number of industries, this measure shows 
a fairly high level of incompleteness in the 
sales reported. 

Of much greater significance is the FTC’s 
candid acknowledgement that “whether there 
is a significant relation between the degree of 
sales contamination for other variables [for 
example, expenses and assets] has not been 
established” (1981b, p. 43). Nor can it be 
established with the reported data, since the 
FTC’s 85 percent specialization rules do not 
apply to expenses and assets, which need not 
and often do not vary directly with sales.” 
Hence, there is no way of knowing how 
serious the contamination is for such mea- 
sures of performance as profit/sales and 
profit /assets. 

Nor are these the only types of contamina- 
tion. The FTC permits vertically integrated 
companies to combine data that other com- 
panies report as individual lines of business 
into a single LB. This contamination is per- 
mitted if more tian 50 percent of an 
upstream (earlier processed) LB’s net oper- 
ating revenues come from transfers to a 
downstream (later processed or sold) LB. A 
similar combination and contamination of 
data is permitted for backward transfers (for 
example, wholesaling combined with manu- 
facturing). As a consequence of these per- 
mitted contaminations, additional overstate- 
ments and understatements of LB data will 
result.” 


D. The Stability and Reliability of 
the FTC’s LB Data 


Although there is no way to determine 
how badly the FTC’s LB data misrepresent 
economic market values or are contaminated 
among LBs with respect to expenses and 
assets, some insight into their validity may 
be provided by considering the temporal sta- 
bility of the two key ratios—profit /assets 
and profit/sales. (Profit is defined as net 
operating income before interest and taxes.) 


29See Bock and my article (1975) for illustrations. 
3°For more on this issue see Bock and my article 
(1975). 
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Academic researchers, industry analysts, and 
company managers are invited to use the 
ratios published in the FTC’s Statistical Re- 
ports (1981a,b; 1982). The ratios reported 
are aggregates of company LBs. Thus dif- 
ferences among companies operating in the 
same FTC-defined industry are averaged. 
Nevertheless, the reported industry ratios 
vary considerably among the three (com- 
plete) years for which the data have been 
published—1974, 1975, and 1976. For exam- 
ple, for the ten median ranked industries 
in 1976, profit/assets for 1976 compared 
to 1975 changed by a mean absolute of 
37.4 percent, and from 1974 to 1975 by 
23.0 percent. The mean absolute change in 
profit/sales of these industries from 1975 to 
1976 is 30.2 percent, and 23.3 percent from 
1974 to 1975. The changes among years of 
the ten highest- and lowest-ranked industries 
are roughly similar. It is possible that changes 
in the environment in which the reporting 
companies operated or changes in the sample 
caused these differences. The errors of mea- 
surement described above also could be re- 
sponsible for the differences between years. 
The data reveal an even greater range with 
respect to the individual company LBs that 
are aggregated to obtain the industry aver- 
ages and that are used as the dependent 
variables for several of the statistical studies 
discussed below. Excluded from these 1975 
data are 889 company LBs that were not 
present in the previous year, had nonpositive 
assets, or were in SICs described as “miscel- 
laneous” and “not classified elsewhere.” 
Profit /sales (profit equals sales less traceable 
expenses) averages 7.9 percent (Stephen 
Martin, 1981a, Table 1, 1975 data, 2297 ob- 
servations). The standard deviation is 14.1 
percent, and the range is from less than 
—125.8 percent to over 58.9 percent (these 
are averages of the six lowest and highest 
percentages). Of these, 16.4 percent are nega- 
tive and 3.0 percent indicate profitability 
rates of more than 30 percent.*! Profit /trace- 
able assets averages 23.6 percent (Martin, 


31 Profitability measured as sales less traceable and 
nontraceable expenses divided by sales shows a similarly 
wide range (Ravenscraft, 1982, Table Al). 
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1981b, Table II, PRA575, 1975 data, 2297 
observations). The standard deviation is 170.0 
percent and the range is from less than 
— 227.8 percent to more than 2399.6 percent 
(averages of the six extreme values). Other 
definitions of assets show similarly wide vari- 
ations. 

If these data reflect the profit rates actu- 
ally experienced by the reporting companies, 
it would imply very limited entry and exit 
into a substantial number of markets. Or, 
there could be substantial annual random 
variation in returns, which implies that the 
data measurement period should be longer 
than a year. Alternatively, the range of profit 
rates reported and the number of LBs with 
negative and very high positive profit rates 
could reflect the effects of accounting prac- 
tices and allocations to FTC-defined in- 
dustries. This effect would be exacerbated if 
the reporting company managers fear that 
their data will be used against them in anti- 
trust proceedings, despite the FTC’s as- 
surances to the contrary. If so, they can 
avoid reporting profits that antitrust en- 
forcers might consider excessive or predatory 
in lines of business the authorities might 
consider to be suspect. Since the reported 
numbers must be reconciled with the com- 
pany’s total sales, expenses, and assets, the 
understatement of profits and profit rates in 
one LB results in an overstatement in the 
other LBs. As a consequence, the FTC anti- 
trust enforcers would be misled and the data 
would be subject to even more noise and 
biases. 


TII. Analysis of Economic Studies Based on 
the FTC’s LB Data 


Though I believe that the biases and 
shortcomings of reported company account- 
ing data and the FTC’s LB data delineated 
above are overwhelming, there are those who 
strongly believe that these data are valuable 
if adjusted properly and used effectively. 
Therefore, the extent to which the reported 
studies prepared by the FTC’s economics 
staff and consultants can fulfill the purposes 
specified by the agency are considered ex- 
plicitly in this section. The working paper 
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status?? of the studies reviewed should not 
shield them from public scrutiny, for several 
reasons. The LB program was proposed 14 
years ago—in 1970. The costs of the pro- 
gram on the respondents has been consid- 
erable.?? The nature of the data collected has 
been known since 1974. Hence, it is reason- 
able to expect the FTC’s economists to have 
had well-structured hypotheses to which the 
data would be applied. Furthermore, it is 
useful to analyze working papers because 
they are more likely to present unsatisfactory 
and anomalous as well as satisfactory and 
expected findings than are published pa- 
pers.*4 In addition, working papers often 
contain informative descriptions of the data 
that are not included in the shortened pub- 
lished revisions.*> Finally, in this case, work- 
ing papers can influence policy decisions. 
The papers are grouped according to the 
four major study areas toward which the 
data appear to have been directed: econo- 
mies of scale; structure-performance; re- 
search and development; and advertising and 
other selling expenses. All of the papers using 
LB data made available by the FTC through 


32Several of them have been published, as noted in 
the references. 

33See my article (1979, pp. 110-14) for an estimate of 
the prospective costs. Net of benefits (which were con- 
sidered to be zero), the present value of the program’s 
cost in 1974 dollars was calculated to be $210 million, 
based on the FTC staffs estimate of $24,000 per com- 
pany. This estimate was vigorously disputed by the 
respondents as being greatly underestimated. See my 
article (198¢) for an analysis of the FTCs and the 
respondents’ calculations of the costs of the LB pro- 
gram, which concludes that the FTC staff grossly mis- 
estimated the costs. 

34Unfortunately for the sake of knowledge, papers 
tend not to be published (or even submitted) unless they 
reveal statistically significant results that are in accord 
with accepted hypotheses. For example, Weiss reveals: 
“An empirical test by Hall and me [Marshall Hall and 
Weiss, 1967] apparently yielded a mild but significant 
positive relationship between firm size and profit rates 
among the few hundred largest industrial firms—a rela- 
tionship wh:ch would have implied a capital-require- 
ments barrier. I am more skeptical now because in 
subsequent unpublished work I have often found the 
relationship not to be significant” (1979, p. 1122). 

35Tn particular, the published version of Martin (1983) 
does not include the ranges of the LB data, and the 
published version of Ravenscraft (1983) does not in- 
clude information on the inter-range distribution. 
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the date when the LB program was to have 
been evaluated (March 1982) are considered 
so that readers would not think I had chosen 
only the poor papers. 


A. Economies of Scale 


Absent analysis of scale economies, there 
is no way of determining whether a mea- 
sured positive relationship between profit and 
concentration was due to some sort of unde- 
sirable competitive behavior or to lower 
costs.*° Obviously, the policy implications of 
these alternative explanations are diametri- 
cally opposed. Unfortunately, neither the 
paper reviewed next (the only one to address 
this question), nor any other study based on 
the LB data, can provide a meaningful mea- 
surement of economies of scale. 


1. In “Economies of Scale, Concentration, 
and Collusion,” Dennis Mueller (1980) states 
his objective as follows: “What we seek to 
explore in this [61 page] study, therefore, is 
the extent to which the efficiency-concentra- 
tion-collusion interrelationships can be dis- 
entangled using data as disaggregated as the 
LB data are” (p. 5). Mueller attempted to 
estimate a Cobb-Douglas production func- 
tion by regressing value-added (sales less 
materials) on payrolls, net plant and equip- 
ment/payrolls, and (in some equations) ad- 
vertising /payrolls. He had to “assume that 
labor and capital stock are somehow pre-de- 
termined and exogenously given for any 
cross-section year” (p. 8}. As an alternative 
measure of economiés of scale, he regressed 
total cost on sales. The equations were run 
for each LB industry, the observations being 
company LBs, 1974 data. The estimated al- 
ternative measures of scale economies are 
weakly and negatively correlated, which is an 
indication that the models are poorly spec- 


36Even then econom:es of scope are ignored due to 
the separation of company data into FTC-designated 
lines of business. Furthermore, other efficiencies could 
be responsible for higher profit rates, as Peltzman sug- 
gests. Or efficiencies in the development and/or market- 
ing of new products could be responsible, as Scherer 
(1979b) suggests. 
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ified. But a much more important criticism is 
that neither of these forms could be mean- 
ingfully specified. The dependent variables, 
sales less materials and total costs, are de- 
termined by the interaction of supply and 
demand (and, importantly, by the compa- 
nies’ accounting systems). Therefore, even if 
the numbers used were meaningful measures 
of economic market values, there is no basis 
for determining whether the regressions trace 
out cost curves, demand curves, or the inter- 
action of individual demand and cost curves. 
Thus there is no valid way to interpret the 
estimated coefficients. 

Despite this crippling limitation, Mueller 
correlates the mislabeled “scale economies 
estimates” with several measures of con- 
centration, stating: “If scale economies ac- 
count for high concentration we expect a 
positive correlation between [the measures of 
scale economies and] the various concentra- 
tion measures” (p. 25). Since the measures 
could reflect demand as well as supply condi- 
tions or simply bad data and poorly struc- 
tured models, the small and generally nega- 
tive correlations that he finds cannot be 
meaningfully interpreted. 

In the penultimate section of his paper 
(ch. 4), Mueller attempts to distinguish collu- 
sion and economies of scale by assuming 
that all firms use the same technology, have 
the same cost function and the same prod- 
ucts, and charge the same price. Given the 
broad FTC-SIC definitions of industries, 
these assumptions surely do not apply to 
the LB data set. Nevertheless, after some 
mathematical manipulations, he concludes: 
“Thus, while efficiency and collusion factors 
affect the pattern of costs and sales in a 
predictable way, their effects cannot be sep- 
arated without imposing further restrictions 
and looking at more data than observations 
on firms within a single line of business” (p. 
33). He then imposes several additional as- ` 
sumptions that, in effect, specify all firms in 
each LB industry as homogeneous with re- 
spect to economies of scale, degree of collu- 
sion, and elasticity of demand. After further 
manipulations and assumptions about the 
values of various parameters, Mueller con- 
cludes: “Attempts to estimate [the key equa- 
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tions] yielded disappointing results. Conver- 
gence was seldom achieved and even when 
achieved, the asymptotic standard errors 
often exceeded the regression coefficients. 
Moreover, whether or not congruence was 
achieved, the implications of the coefficients 
obtained were found to vary with the choice 
of deflator” (p. 47). 

Thus the ZB data are not even amenable 
to estimating what might be labeled (incor- 
rectly) as economies of scale, without which 
the structure-performance studies cannot be 
used. for policy purposes. Mueller’s study is 
useful because it illustrates that the unreli- 
ability and inherent limitations of the LB 
data severely frustrate even a well-motivated 
investigator. 


B. Structure-Performance Studies 


1. In “Structure-Profit Relationships at the 
Line of Business and Industry Levels,” Ravens- 
craft (1982) inquiries “whether profits rise 
with industry concentration when other 
structural variables, such as market share, 
are appropriately held constant. Also, what 
economic phenomena underlie the observed 
profit-market share associations?” (p. 17). 
- Profit is defined as sales less direct (trace- 


able) and allocated expenses divided by sales, . 


as taken from the 1975 LB data for 3186 
company LBs. Profit at the industry level is a 
similarly measured number derived from the 
1975 Annual Survey of Manufacturers for 258 
industries.’ Those dependent variables are 
regressed on the fourteen variables listed in 
Table 3 plus nine additional variables for the 
company LB analysis. The industry regres- 
sions exclude the variables that relate only to 
company LBs. ‘ 
Ravenscraft’s study is seriously marred by 
the conceptual and empirical shortcomings 
of the dependent variable, profit /sales, which 


37 The regressions were replicated with 1974 and 1976 
data. With a few exceptions, the coefficients are not 
significantly different among the samples, and almost all 
were statistically significant at the .10 level, in part 
because, as Ravenscraft states, “variables insignificant 
at the 10 percent level were eliminated by a stepwise 
procedure” (1982, p. 8). 
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also is used in several of the papers reviewed 
below as well as scores of others.** This ratio 
is justified as a proxy for the price-cost 
margin (price less marginal cost over price) 
—the Lerner Index. However, as Stanley 
Liebowitz (1984) shows, the Lerner Index is 
not a conceptually useful measure of mo- 
nopoly or collusive pricing on which the 
antitrust authorities might base their actions 
(an emphasized goal of the FTC’s LB pro- 
gram). At most, it only measures the margin- 
al elasticity of demand; it does not measure 
the social cost of misallocated resources or 
even the amount of profits or wealth garnered 
from collusive pricing.. Furthermore, dif- 
ferences in the price-cost margin among 
products or over time is a function of dif- 
ferences in marginal costs and exogenous 
shifts in demand.*? Importantly for em- 
pirical work, as Stanley Ornstein (1975) dem- 
onstrates, the profit/sales ratio is not even a 
valid proxy for the Lerner Index. Recorded 
and allocated accounting expenses are not 
the same as economic costs on which the 
Lerner Index is based.“ In addition, profit/ 


38 Profits/assets is not used in any of the FTC-spon- 
sored studies, except as follows. Ravenscraft states that: 
“With the ratio of operating income to assets as the 
dependent variable, only three conclusions change” 
(1982, p. 11, fn. 11). He does not otherwise mention this 
alternative d2pendent variable. Martin (1981b) regressed 
profits divided by six versions of assets as dependent 
variables. The coefficients of the independent variables 
differ considerably in significance and sometimes in sign 
from those of the same variables when profit /sales is the 
dependent variable. Furthermore, the coefficients differ 
considerably among the alternative measures of assets, 
often much more than can be. accounted for by scale 
differences. For example, the Herfindahl index coeffi- 
cient is statistically significant for only one version of 
the profits/assets, and three of the six coefficients of 
market size are significant. 

3°See Liebowitz (1984) for a thorough explication. 

4° Liebowitz (1982) shows empirically that the em- 
pirical price-cost margin is not a good proxy for either 
accounting profit over assets or equity, or a constructed 
measure of economic profits over sales (which ignores 
the accounting biases). Martin dismisses Liebowitz’s 
work as follows: 

Liebowitz (1982) criticizes the Census price-cost margin 
by comparison with Internal Revenue Service data. 
Scherer identifies two major problems with IRS data: 
the assignment of entire firms to a single industry (1980, 
p. 270) and the impact of accounting rules which are 
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sales differ among companies according to 
their degree of vertical integration and the 
extent to which they employ capital (since 
the factor price of capital is not included as 
an expense). Including assets/sales (or as- 
sets) as an independent variable to account 
for the bias is likely to lead to inefficient and 
biased estimators because the accounting 
number for assets usually is a very poor 
measure of the economic value of capital.” 
Indeed, in Ravenscraft’s regressions (as in 
the other researchers’ regressions), the co- 
efficient of assets/sales is inexplicably sig- 
nificantly negative. It is likely that this 
coefficient, and probably others, is due to ac- 
counting-based biases.*? Finally, the rela- 


followed for tax purposes only (1980, p. 272). As noted 
above... Liebowitz corrects for the first problem (1982, 
pp. 238-39, footnote 22} {sic, fn. 21]. He recognizes the 
second (1982, p. 238, footnote 20), and assumes that it 
can be ignored. There is no reason to think this is the 
case, which invalidates his conclusion. 

{1983, p. 32, fn. 20; emphasis added} 


This criticism is curious, since it appears in a section of 
Martin’s paper headed “The Lerner Index and Account- 
ing Data,” in which none of the measurement problems 
delineated in Section II above are mentioned. Further- 
more, the accounting tiases in the income tax data, 
about which Martin expresses concern, are no more 
serious than the biases in the FTC data that he uses, 
since the value weighting of the IRS sample overwhelms 
the additional biases imparted by small firms, Indeed, 
the IRS data are preferable, since they are not subject 
to the allocation biases inherent in the FTC LB data. 
(Also see Scherer, 1979b, pp. 200-05, for a demonstra- 
tion of the biases introduced into industry numbers by 
the, incorrect assumption of homogeneity.) 

For example, oil and gas producers severely under- 
‘value their major asset, oil and gas reserves, because 
they do not restate their assets at market values. Worse 
yet, large companies use successful efforts accounting, 
wherein only the' exploration and development expenses 
of successful wells are capitalized. Their cost of sales, 
then, is understated if they use owned oil. But if they 
use imported oil (which, if purchased, is valued at 
market), these expenses are higher. If they are decreas- 
ing their exploration, drilling, and development activi- 
ties, their expenses will be lower. Thus, how can the 
level of their profit rate on sales or, say, the coefficient 
of, assets/sales, be interpreted? Similar analyses could 
be made about any company or industry about which 
one is knowledgeable. 

*An additional indication of such biases is given in 
Table 3, which compares the coefficients estimated by 
Ravenscraft with those estimated by Martin (1981a), 
who used similar data. (Note that most differences in 
scaling among the papers were adjusted for.) 
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tionship between profits/sales and con- 
centration (or market share) should be 
specified as log linear if it is to serve as a 
proxy from profits/capital. Ornstein shows 
that, if this is not done (as it was not in the 
studies reviewed), statistically significant 
coefficients incorrectly result. 

Aside from (or perhaps because of) the 
biased numbers used for the analysis, the 
meaning of the coefficients is difficult to 
assess. For the company LB regression, 
Ravenscraft finds that “Statistically, the most 
important variables are the positive effect 
of higher capacity utilization and industry 
growth, with the positive effect of market 
share running a close third” (1982, p. 11). 
Capacity utilization is measured as the 
smaller of “one” or the company’s LB 1975 
sales /1974 sales; industry growth is the ratio 
of the value of 1976 to 1972 shipments. 
Thus, the greater the increase in company 
LB sales or in industry shipments, the greater 
the increase in measured profit per dollar of 
sales. Does margin increase because expenses 
are less than proportionately variable? Or, 
were companies in expanding industries able 
to increase their selling prices more? Or, 
were industries with higher profit margins on 
sales able to grow faster? 

Interpretation of reported market share is 
more important because this presumably 
bears on the profit-structure relationship in 
which Ravenscraft and others are interested. 
Ravenscraft expects a positive association of 
market share with profits for three reasons: 
“First, LBs with a large market share may 
have higher quality products or market 
power. Second, LBs with larger shares may 
be more efficient because of scale economies 
or because efficient LBs tend to grow more 
rapidly. Third, LBs with large market shares 
may be more innovative, or better able to 
develop innovations” (1982, pp. 2-3). Clear- 
ly, these alternative explanations not only 
have diametrically opposed policy implica- 
tions (higher market power vs. other ex- 
planations), but they cannot be disentangled. 
In addition, if firms with larger market shares 
also have been in business longer and have 
relatively greater investments in fixed assets 
over an inflationary period, they will have 
lower depreciation expenses and possibly 
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TABLE 3— COMPARISON OF COEFFICIENTS ESTIMATED IN FOUR STUDIES USING FTC’s LB DATA? 


1974 Data 1975 Data 
Variables Ravenscraft Martin Weiss-Pascoe Scott 
Market Share 14.76 10.09 — 0.20 0.11 
(5.51) (2.98) (6.47) (1.80) 
4-Firm Concentration Ratio —0,02° -0.11 
(1.77) (5.77) 
Diversification (firm) —1.43° —1.99 
(1.65) (1.30) 
Minimum Efficient Scale 0.18" 0.39 
(industry) f (2.05) (2.97) 
Exports /Shipments 6.51 11.25 
` (industry) (1.72) (2.32) 
Imports /Shipments —4.01 —2.05 
(industry) (2.23) (0.81) 
Buyer Concentration Index , 5.52 0.08 
(industry) (4.48) (3.60) 
Supplier Concentration Index —31.40° —.09 
(industry) (1.39) (2.58) 
Buyer Dispersion — 0.46 — 6.13 
(0.64) (4.00) 
Supplier Dispersion ~4,59 —7.20 
‘ (2.86) (2.79) 
R&D Expenditures/Sales (LB) ~0.47 -0.31 
: (3.68) (5.62) ; 
Assets/Sales (LB) —2.40 — 5.33 — 0.032 — 0,0082 
(2.82) (6.75) (5.64) (0.59) 
Assets /Sales (industry) | 6.00 1.87 
(4.98) (1.31) 
Similar Variables 
Selling Expense (direct) /Sales (LB) — 0.30 
aes i ' (6.74) 
Advertising /Sales (LB) —0.02° 0.123 — 0.083 
(0.35) (1.90) (0.54) 
Growth in Demand (shipments) 0.061 0.046 
(10.76) (3.1) 
Distance Goods Shipped — 0.000018 — 0.000021 
(3.07) (1.2) 
Number of Additional 
Variables 9 “24 3 3 


Notes: Ravenscraft (1982, Table I, 3186 observations); Martin (1981a, Table 15, corrected for heteroscedasticity, 2297 | 
observations); Weiss and Pascoe (1981, Table 1, equation (4), 3043 observations, scale not given); Scott (1981, Table 


7, equation 7-2, 480 observations, scale not given). 
Absolute f-statistics are shown in parentheses. 
>Rescaled to Martin’s magnitudes, . 


lower labor and other expenses (as capital is 
substituted). Consequently, higher market 
shares will be associated with higher profits, 
ceteris paribus. Or, the reporting companies 
could have allocated relatively less in com- 
mon ‘costs to the areas where they have 
greater market shares. Or, possibly transfers 


to these units were made at less than market’ 
_ prices. Without more information, implica- 


tions should not be drawn from the coeffi- 
cients measured. ° 

Ravenscraft attempts to analyze.a pre- 
sumed market share (MS) relationship 
to profit/sales by regressing profit/sales on 
MS and MS times the other LB variables. 
He finds a negative coefficient for adver- 
tising/sales, a positive coefficient for in- 
dustry advertising/sales, and a positive co- 
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efficient for the product of advertising and 
MS. He estimated that the LB companies 
made 47 percent of the sales in their in- 
dustries, on the average, and calculated that 
profit /sales begins to increase when MS rises 
above 4 percent (p. 17). Assuming that these 
numbers are valid economic measures, should 
they be interpreted as meaning that firms 
with more than trivial market shares charge 
higher prices, offer higher quality products, 
economize more on other selling expenses, 
have a greater investment in capital, or what? 
Interpretation of the other measured rela- 
tionships are subject to similar uncertainties. 

Thus, despite Ravenscraft’s imaginative 
econometric work, little can be learned, with 
one exception. He finds that when the com- 
pany LB data are aggregated into industries, 
the results are different. The coefficient of the 
four-firm concentration ratio changes from 
significantly negative to significantly positive 
(probably, he notes, because company LB 
market share is not included in the industry 
regression). Five of the coefficients of the 
fifteen other common variables change from 
significance to insignificance (three also 
change sign), and all but two of the balance 
increase in magnitude by from two to five 
times. It appears, therefore, that analyses 
using industry data may have produced mis- 
leading results. Or do the regressions using 
company LB data produce misleading re- 
sults? Or are the companies’ allocations to 
FTC-defined LBs causing the differences? 
Or are the changes in the coefficients caused 
by differences in the independent variables 
specified in the company LB and in the 
industry regressions? At the least, these al- 
ternatives should lead one to wonder about 
the usefulness of the output of such exercises 
for public policy or business decisions. 


2. “Market, Firm, and Economic Perfor- 
mance” (Martin, 1981a; 1983). Martin at- 
tempts to analyze the determinants of the 
price-cost margins of company LBs, where 
the profits/sales dependent variable was 
measured as reported sales (including trans- 
fers) less traceable expenses only divided 
by sales. Martin (1981a) specified thirty- 
two independent variables. Though he con- 
siders seventeen of these variables to be 
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endogenous, he estimated simultaneous 
equations only for the LB market share, firm 
market share, and LB selling efforts vari- 
ables. The two-stage least squares estimates 
were corrected for heteroscedasticity; the 
corrected and uncorrected coefficients are 
presented. The observations are 2297 com- 
pany LBs for 1975. Excluded are LBs that 
were not surveyed in 1974, and observations 
with nonpositive values for assets (since as- 
sets were converted to logarithms). ; 

In Martin’s profit/sales regression (1983), 
twenty of the twenty-seven coefficients re- 
ported are statistically significant at the .05 
level or better, and four were at the .10 
level. Among the findings that might be of 
interest to the regulatory authorities, Martin 
finds a statistically significant (.01 level) posi- 
tive coefficient for LB market share and a 
statistically significant negative coefficient for 
the Herfindahl concentration index. He con- 
cludes that “the market share coefficient may 
reflect either market power at the LB level, 
or the realization of scale economies, or both” 
(p. 48). Thus, without further information 
(which is not obtainable from the LB data), 
this finding is of little public policy value.“ 

Assets/sales, which was supposed to ac- 
count for the unrecorded cost of capital em- 


He does not state (as does Ravenscraft) whether 
variables were eliminated with a stepwise procedure. 

“In his earlier paper, Martin (1981a) attributed the 
unexpected negative coefficient of the Herfindahl index 
to a variety of possibilities (for example, suboptimal or 
excess capacity, X-inefficient, inflation, restrictions on 
exit. following restrictions on entry, and market power 
expressed as reduced risk). He also recognized that the 
profitability measure (the dependent variable) does not 
reflect profit, but the profit rate on sales; hence, he 
acknowledges, the negative sign “may reflect a more 
than proportionate impact of market power on sales as 
compared to profit” (p. 33). However, in the published 
version, Martin states: “Although a number of ad hoc 
explanations could be offered for this result, I will not 
do so” (1983, p. 40). But in his conclusion he states: 
“The most likely explanation for this result is that 
oligopolistic coordination is less effective in recession 
years, while the very barriers to entry which engender 
market concentration impede exit in the short run” 
(p. 48). In neither the FTC nor the published version did 
he consider the possibility that the significant negative 
coefficient also might indicate misspecification of the 
model or data that do not reflect economic market 
values and impart biases. 
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ployed, has a negative, statistically signifi- 
cant (at the .01 level, with the second highest 
asymptotic t-statistic) coefficient.“ This un- 
expected result is consistent with the “bad 
data” hypothesis, since the sign of this vari- 
able should be positive. 

Two additional facts support the inap- 
propriate model or bad data hypotheses. One 
is the values of the dependent variable, sales 
less traceable expenses/sales, which range 
from at least —125.8 percent to more than 
58.9 percent (each are averages of six ex- 
treme values). Negative returns are present 
in 16.5 percent of Martin’s observations 
(1981a; these data are not reported in the 
1983 monograph). (Recall that 889 observa- 
tions were screened out because they were 
new or labeled as miscellaneous.) As noted 
above, it seems very doubtful that these 
numbers could represent meaningful equi- 
librium economic profit rates. Second, as 
shown in Table 3, many of the coefficients 
(adjusted for differences in scaling) and t- 
statistics reported by Martin differ consider- 
ably from those reported by Ravenscraft 
(1982), even though they based their analyses 
on subsets of the same 1975 LB data. (Their 
dependent variables are somewhat different, 
since Ravenscraft deducted allocated ex- 
penses from sales while Martin did not; but 
they used thirteen independent variables that 
are almost identical.) These differences make 
descriptive statements about the profit-struc- 
ture relationship of doubtful validity. 

The possibility that biases in the data might 
have been responsible for his results is not 
recognized by Martin. In his published ver- 
sion (1983; a monograph, not constrained 
by extreme concerns for space), he hardly 
mentions biases in the data. Though he 
has a section partially labeled “accounting 
data,” this contains only a conceptual criti- 
cism of Fisher and McGowan and some sen- 
tences stating that though “accounting mea- 
sures...are likely to be...poor measures of 
the economic value of the capital stock [,] 


45 Martin (1981b) explored this result more fully by 
running regressions with six alternative definitions of 
assets. (Assets defined as all except inventories fit the 
data best.) The results were substantially unchanged. 
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...[t]his point is well known. ...[T]his mea- 
surement error is a serious problem only if it 
is systematically related to market structure. 
It is not obvious that this is the case” (p. 32). 
But, as is noted above in the discussion of 
Ravenscraft’s paper (1982), such systematic 
biases could be present. 

Furthermore, many of Martin’s other find- 
ings can be attributed to biases in the data. 
For example, he reports that “non-advertis- 
ing sales efforts at the firm level significantly 
increase LB profitability. A firm-level cor- 


-porate marketing program is apparently a 


valuable asset, which increases profitabil- 
ity” (1983, p. 41). But, since Martin used 
LB profits before company-unallocated ex- 
penses, this finding also could simply reflect 
differences in accounting practices among 
companies, where those that allocate less (for 
example, centralized firms) have, as a conse- 
quence, higher measured LB profit rates and 
higher selling expenses at the firm level, 
ceteris paribus. Martin also concludes that 
“LBs which invest heavily in R&D are less 
profitable than other LBs, all else equal. This 
suggests that heavy R&D expenditures serve 
as an index of the intensity of conventional 
price competition, which apparently serves 
as a spur for research and development” (p. 
42). But, since current R&D expenditures are 
called expenses, the finding might simply 
reflect accounting practice, and little else. On 
the other hand, firms that successfully in- 
vested in R&D in the past do not record the 
depreciation of this investment; hence their 
recorded profits are higher, ceteris paribus. 
Just how this might be related to market 
shares is not clear. In addition, Martin con- 
cludes that “a large firm-level R&D program 
enhances LB profitability” (1983, p. 46). But 
again this simply could reflect the interaction 
of Martin’s measure of profitability and 
accounting allocation practices. Were there 
sufficient space, similar explanations of many 
of Martin’s other findings could be provided. 


3. “Some Early Results on the Concen- 
tration-Profits Relationship from the FTC’s 
Line of Business Data” (Weiss and George 
Pascoe, 1981). The authors want to test 
Demsetz’s (1974) hypothesis that concen- 
tration-related economies of scale (efficiency), 
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superior products or management, or luck is 
responsible for the often reported positive 
relationship between concentration and prof- 
its. To this end, Weiss and Pascoe regressed 
profits/sales on the variables listed in Table 
3 plus an adjusted four-firm concentration 
ratio (adjusted “to correct for non-compet- 
ing sub-products, inter-industry competition, 
local or regional markets, and imports” p. 2), 
an interactive concentration ratio equal to 
the concentration ratio times a ratio of con- 
sumer demand to total demand, imports as a 
percentage of domestic output plus imports 
less exports, and LB market share. The 
regressions were run with over 3000 observa- 
tions, each a company LB, with 1974 and 
1975 data separately. The LBs that were new 
(not reported in 1974) and discontinued (not 
reported in 1975 or 1976) were excluded, as 
were extreme outlyers. The reported R?s 
range between .04 and .07. The coefficients 
of market share are statistically significant 
(t-statistics over 5.6) and positive. Those for 
concentration are insignificant, except for the 
1975 data when market share is excluded. 
The coefficients of the interactive concentra- 
tion ratio is significant and negative in 1974 
and not significant {though negative) in 1975. 
Thus market share dominates which, Weiss- 
Pascoe state, “provides some support for the 
Demsetz-Manke hypothesis, but it is not as 
compelling as it might have been if the rela- 
tionship of margin with concentration ex- 
cluding market share had been stronger” 
(p. 8). 

But, as noted above, profit per dollar of 
sales of companies in different SIC-defined 
industries is not a relevant measure, particu- 
larly since the ccefficient of assets /sales, 
which is included to correct for the exclusion 
of the factor cost of capital, is significantly 
(t-statistic over 5.6) negative. In an effort to 
explain this result, they regress assets /sales 
on the other independent variables. They 


46 They also find that “distance shipped” (a measure 
of geographic market share) is statistically significant 
(and negative). This is curious since the variable is an 
SIC industry-wide index based on 1963 data, which 
should be only tenuous_y related to the 1974 and 1975 
company LB dependent variables. 
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offer some speculations about the results, but 
state: “These are at most hypotheses to be 
tested on other data and, hopefully, with 
some theoretical basis” (p. 11). I suggest that 
the observed and unexplained relationship 
between profit/sales and assets/sales is a 


- measure of the divergence between economic 


market values and the accounting numbers 
used. 


4. In “Multimarket Contact and Economic 
Performance,” John Scott (1981) is con- 
cerned with measuring whether the presence 
of the same firms in several markets is associ- 
ated with higher profits and, if so, whether 
these higher profits result from coordinated 
behavior, lower costs, or both. To answer 
these questions, Scott constructed a “new 
method of assessing multimarket contact” (p. 
3). For each of twenty-four lines of business 
(1974 data) he paired 492 “competing” firms 
(246 pairs), based on the unverified assump- 
tion that firms with sales assigned to the 
same FTC-defined line of business neces- 
sarily were competitors. Then he recorded 
the number of other lines of business each 
reported and the number they reported in 
common. This “frequency of contact” was 
compared to the number expected if com- 
mon LBs were randomly determined. He 
finds “significant multimarket contact among 
sellers” (p. 8), as evidenced from a greater 
number of observed common LBs (37 per- 
cent of the pairs) than are expected by chance 
(.10 level). But considering that firms are 
more likely than not to produce related 
products, this result is not surprising nor 
particularly significant. Also, since fewer than 
the expected number of common LBs (.10 
level) were found for 31 percent of the pairs, 
the distribution is strongly bimodal. This 
result seems more surprising. 

The fifty-one pairs of firms that had more 
contacts than expected by random selection 
were subjected to further tests. Scott finds 
“significantly less advertising and R&D in- 
tensities [ratios to sales] for lines of business 
where significant contact occurred” (p. 13). 
Apparently, firms that operated in related 
LBs experienced economies for some reason. 
In another test, Scott regressed operating 
profit /sales on the variables listed in Table 3 
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plus a measure of industry minimum efficient ` 


scale, a dummy variable for the probability 
of greater multimarket contact above the 
sample median, and a dummy variable for a 
four-firm concentration ratio above the sam- 
ple median. The product of the dummy vari- 


ables also was included as a variable to mea- ` 


sure the interaction of higher contact and 
higher concentration. The 492 selected firms 
(246 pairs) are the observations. With respect 
to his hypothesis, Scott finds significantly 
(.10 level) greater profit/sales that is about 
3 percent higher for the higher-contact/ 
higher-concentration variable. But whether 
this is due to greater efficiencies, barriers to 
mobility, collusion, accounting and classifi- 
cation biases, a relationship between vertical 
integration and number of “contacts,” or 
some other factor cannot be determined from 
the analysis. Furthermore, as Table 3 shows, 
there are considerable differences between 
several of the f-statistics and signs of the 
coefficients Scott estimates and those esti- 
mated by Weiss and Pascoe, which renders 
the findings suspect.“ 


C. Research and Development 


1. In “Using Linked Patent and R&D Data to 
Measure Inter-Industry Technology Flows,” 
Scherer (1981a) describes the procedures used 
in gathering data on 15,062 patents issued to 
443 large industrial companies during a ten- 
month period (June 1976 through March 
1977) and in assigning each patent to one or 
more lines of business. The companies’ 1974 
R&D expenditures per the FTC’s LB reports 
then were associated with the inventions. The 
paper is very clear and honest in describing 
the great difficulties that were experienced in 
making the required associations. Though he 
was most imaginative in attempting to solve 
the problems, Scherer’s expression of them 
makes it clear that they were “solved” only 
by making some heroic assumptions that 
severely compromise the meaningfulness of 
the resulting numbers. 


47 Differences in the coefficients’ magnitudes could be 
due to the scaling of the variables; the means are not 
reported. 


BENSTON: VALIDITY OF PROFITS-STRUCTURE STUDIES 6l 


Aside from questions of the meaningful- 
ness of the data, the essential question is why 
the analysis was undertaken in the first place. 
In his introduction, Scherer states: “The 
motivation for developing these new data 
was straight-forward. During the 1970s... 
productivity growth [declined]. ... Beginning 
in the late 1960s,...privately-financed real 
R&D [similarly declined]. ...The key ques- 
tions remain, what quantitative links exist 
between R&D and productivity growth, and 
did the parameters of any such relationships 
shift between the 1960s and the 1970s?” (pp. 
1-2). Even if there were no questions about 
the validity of the data or the presumed 
decline in productivity, the matrix associat- 
ing the number of patents issued and ex- 
penditures on R&D by LB that is presented 
at the close of the paper cannot answer this 
question since the R&D expenditures are not 
related to changes in productivity. Indeed, at 
best, all that is learned is that expenditures 
on R&D were made in some FTC-defined 
industries and that these expenditures may 
have been related to the output of these 
industries and other industries. 


2. “The Propensity to Patent,” Scherer (1980) 
uses the data just described because “they 
are a rich source of quantitative and qualita- 
tive information on technological change” 
(p. 1), and, to a lesser degree, on monopoly 
power. To these ends, Scherer regressed the 
number of patents issued to a company LB 
from June 1976 through March 1977 on eight 
technology class dummy variables, five vari- 
ables measuring the type and scope of use, 
two variables designed to correct for some 
LB data reporting characteristics, the per- 
centage of federal funding to total R&D 
expenditures, and a variable described only 
as “compositions of matter.” All of the vari- 
ables are multiplied by R&D expenditures 
and a constant term was added. The re- 
gressions were run with 1819 observations. 
How this specification and the reported 
findings speak to the questions that presum- 
ably motivated the study is not clear. If the 
question asked is whether greater expendi- 
tures on research and development are posi- 
tively related to a greater number of patents 
issued, an answer would hardly require a 
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rigorous empirical study. It seems obvious 
that if more is spent on research and devel- 
opment, more patents will be applied for and 
granted. Another unremarkable major find- 
ing is that there are differences among 
industry groups. None of the empirical 
data provide “information on technological 
change.” Monopoly power is measured by 
the concentration ratio, which was used to 
test the hypothesis that firms in more con- 
centrated industries use patents as a means 
of securing their positions. The statistically 
significant, negatively signed coefficient 
would seem to dispreve this hypothesis. Or, a 
critic of business behavior could argue that 
more highly concentrated industries have 
erected such great barriers to entry that they 
need not engage in further patenting. But 
Scherer dismisses this finding as being due to 
the highly concentrated automobile industry, 
which, he says, has few inventions. Or, given 
the quality of the data, there could be other 
biases present, as noted above. 


3. In “Inter-Industry Technology Flows and 
Productivity Growth,” Scherer (1981b; 1982) 
says that he “exploits a new, uniquely rich 
data source to analyze the relationships be- 
tween research and development (R&D) and 
productivity growth” (1982, p. 627). Using 
the FTC’s 1974 LB data, he associated RaD 
expenditures (cleverly, but given the nature 
of the data, necessazily crudely) with origi- 
nating and using industries. He then re- 
gressed two productivity measures on the 
1974 R&D expenditures divided by value- 
added and aggregated into two-digit manu- 
facturing groups.*® The productivity depen- 
dent variables are “total factor productivity 
growth” (not otherwise described) and sales / 
labor expense, expressed as changes over 
1948-66, 1964-69, or 1973-78. Other anal- 
yses present simple correlations of various 
measures of productivity growth with RaD 
by industry of origin and industry of use, 


48 The model calls for percentage changes in the stock 
of R&D, capital /labor and materials/labor. The R&D 
expenditure was assumed to measure the first variable; 
the other two were omitted. 
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broken down into “well measured” and 
“poorly measured” industry aggregates. 

Unfortunately, Scherer infers causation 
from the correlation of RaD expenditures 
and productivity without providing a sup- 
portive conceptual or empirical basis. For 
example, a company could have higher mea- 
sured productivity growth in a period which 
yields higher present or expected taxable 
profits. As a consequence, it might expend 
more on R&D because this is a tax deduct- 
ible expense. Thus, the higher productivity 
(and profits) could have “caused” the higher 
expenditures on R&D. Or the company’s 
1974 expenditures on R&D might have been 
financed from the fruits of past productivity, 
and directed towards reducing material and 
capital expenditures and developing new 
products, rather than towards further in- 
creasing labor productivity. In this event, 
past productivity would be associated with 
present R&D expenditures, but these R&D 
expenditures would not be associated with 
future measured productivity. Or the regres- 
sion. coefficients simply may reflect mismea- 
surements. (The productivity measures are 
very crude.) And the amount expended on 
R&D is unlikely to measure the change in 
the stock, except in a steady state, at best. In 
addition, the industry aggregates are rather 
crudely defined. Therefore the regressions 
cannot provide evidence on the relationship 
between productivity and R&D, or even on 
whether research productivity has declined 
over some time period. Nor is Scherer 
justified in concluding “that the social re- 
turns during the 1970s [on R&D investment] 
appear to have been quite high” (1982, p. 
633), since this conclusion is drawn from the 
coefficients of the regression of the produc- 
tivity measures on R&D expenditures. There 
is no way of knowing from these data whether 
there is a causal relationship or even what 
the social return might have been. 


4. “The Effects of Inter-Firm Cooperation and 
Economies of Scale on Product Improving Re- 
search and Development Expenditures” (Long, 
1981b) begins: “The purpose of this paper is 
to perform an empirical analysis of the de- 
termination of research and development- 
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expenditures for the improvement of the 
quality of manufactured products in the 
American economy for 1974 and 1975” (p. 
1). For this purpose, Long proposed a model 
of RaD behavior and ran several regressions 
with data from 205 FTC-defined industries 
from 1974 to 1975 individually. It is difficult 
to evaluate the findings of this work, since it 
is incomplete. One thing that was learned is 
that the relationship between reported R&D 
expenditures/sales and number of patents 
issued differs considerably among FTC in- 
dustries and, remarkably, often is negative 
and differs in sign between years. It is not 
clear whether this is a function of some 
underlying structure or of the quality of the 
reported data. In any event, it seems clear 
that the stated purpose of the paper—“ the 
determination of research and development 
expenditures for the improvement of the 
quality of manufactured products”—neither 
was nor, given the FTC LB data, could have 
been fulfilled. 


D. Advertising and Other Selling Expenses 


1. In “The Size of Selling Costs,” Weiss, 
Martin, and Pascoe (1981) seek “to explain 
selling expenses in manufacturing industries” 
(p. 5). They regressed advertising /sales, other 
selling costs/sales, and total selling costs/ 
sales (separately) on five independent vari- 
ables. The observations arè 260 FTC-defined 
industries (1975 data). The authors learn that 
all three measures of selling costs/sales are 
positive significant functions of consumer 
demand /total demand, the distance prod- 
ucts are shipped, and profit/sales—results 
that are not surprising. But they also find 
that selling cost /sales declines for concentra- 
tion ratios greater than .51 for advertising 
and .39 for other selling costs. The descrip- 
tive or public policy implications of this find- 
ing (assuming that it is valid) are unclear. Do 
companies in more concentrated LB in- 
dustries incur less selling expense/sales be- 
cause they have achieved efficiencies? Or do 
they compete less in terms of selling ex- 
penses? Or have they spent more on selling 
in the past and now need not maintain con- 
sumer acceptance, while companies in less 
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concentrated industries have yet to inform 
(or possibly influence) consumers? These and 
other plausible hypotheses cannot be dis- 
tinguished with the FTC LB data. 


2. In “Advertising Intensity, Market Share, 
Concentration and Degree of Cooperation,” 
Long (1980) wants to “assess the role that 
advertising plays in several explicit models of 
industrial organization and to formulate pro- 
cedures for testing hypotheses which that 
assessment generates” (p. 1). To this end 
he developed a model which led him to esti- 
mate the following equation for each of 32 
consumer goods “industries”: advertising, / 
sales; = By + B, market share of ith firm, 
where i,..., n= firms in an industry. The 
regressions were run with 1974 company LB 
data and replicated in Long (1981) with 1975 
data. While the B, estimated are quite stable 
and generally statistically significant, rela- 
tively few of the B, are significant, and many 
are inconsistent in magnitudes and even signs 
between years. Long concludes: “The predic- 
ted relation between advertising intensity and 
market share shows up clearly in only 25% of 
the cases examined; ...some evidence con- 
cerning the presence and impact of cooper- 
ation was produced, but it is not clearly 
persuasive; ...” and “virtually no evidence 
concerning economies of scale in advertising 
can be gleaned from this study, given its 
assumptions” (1980, p. 28). Whether the 
model tested has been largely disproved, was 
inadequately specified, or was unsuccessful 
due to the poor quality of data used cannot 
be determined. I suggest that if one reads the 
SIC descriptions of the LB industries listed 
in Long's Appendix B,” considerable weight 
would be given to the last explanation. 


For example, the first five “industries” are the 
following: meat packing, sausages and other prepared 
meat products, including bacon, ham, canned meats, 
and smoked and fresh meats; dairy products excluding 
fluid milk, including butter, cheese, condensed and 
evaporated milk, and ice cream; canned specialties, in- 
cluding baby food, baked beans, ethnic foods, health 
foods, and soup; frozen specialties, including baked 
goods (except breads), dinners, pizza and waffles; canned, 
dried, dehydrated, and pickled fruits and vegetables, 
including preserves, jams, jellies, dehydrated soup mixes, 
vegetable sauces and seasonings, and salad dressings. 
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IV. Summary and Conclusions 


Several factors make aggregates of com- 
pany accounting-determined data, such as 
those gathered by the FTC’s Line of Busi- 
ness Program, of doubtful value for the. pur- 
poses of economic analysis. Most important, 
perhaps, is the fact that the numbers re- 
ported, which are derived from the compa- 
nies’ accounting systems, do not reflect eco- 
nomic market values well. The biases caused 
by the divergencies of accounting numbers 
from economic values not only are likely to 
be considerable, but also impart biases to 
most of the reported numbers, particularly 
profits and assets. There is reason to expect 
the errors not to be randomly distributed 
and to yield measured, though invalid, rela- 
tionships among the variables that purport 
to refiect the economic performance of com- 
panies in markets. 

An additional important error follows from 
the FTC’s use of the SIC categories and from 
the procedures companies must or can follow 
in reporting their data. The SIC-designated 
“industries” yield aggregates that are un- 
likely to be comprised of products that are 
substitutes in demand. The FTC’s aggrega- 
tion rules and purposeful reporting by com- 
panies that fear the data might be used 
against them further bias the data, so that it 
is not clear how well the reported numbers 
relate even to the industry categories as de- 
scribed in the SIC manual. While the FTC 
staff made some tests of the extent to which 
the sales were misallocated, there is no way 
that they can determine the extent to which 
expenses and assets were misallocated. 

A review of the reported underlying num- 
bers reveals that the variance of such mea- 
sures of profitability as profit/sales and 
profit/assets is great. A fairly high propor- 
tion of the numbers are negative and the 
profit rates measured for a number of lines 
of business is enormously high. It is possible 
that these data reveal the profit rates actually 
experienced by the reporting companies and 
that a year is tog short a period for useful 
measurement. However, I suggest that these 
data reflect the accounting biases present in 
the numbers. In either event, it is doubtful 
whether analyses using these data would yield 


valid findings. 

The twelve studies done by the FTC staff 
and consulting economists confirm this con- 
clusion. Even aside from the data problems, 
the potentially important study on econo- 
mies of scale is fatally flawed in concept. 
Without knowledge of economies of scale, 
the profit-structure studies cannot distin- 
guish the effects of efficiency from the effects 
of collusion on a measured positive rela- 
tionship between profitability and market 
structure. But most of the studies use 
profit/sales as their measure of profitability. 
It is not clear at all why profit before interest 
and taxes per dollar of sales is a measure of 
“profitability” among companies with differ- 
ent accounting procedures that greatly affect 
the rates. Nor does this metric, even were the 
accounting biases somehow adjusted, pro- 
vide a useful measure for public policy or 
private resource allocation decisions. But 
these studies do provide some indication of 
the mismeasurement of the numbers, in that 
assets/sales was found to be strongly nega- 
tively related to profit/sales, while the re- 
verse should be the situation. The studies 
that relate current expenditures on research 
and development to patenting and produc- 
tivity infer causal relationships when there is 
no reason to expect them from the nature of 
the data that are or could be used. The 
studies concerned with selling expenditures 
are useful only in providing some descriptive 
data. Considering the limitations of the rela- 
tively well done econometric studies that use 
the considerably improved FTC LB data, it 
seems likely that other studies using less 
detailed data and often less sophisticated 
statistical methods are likely to be worse. 

A final question that should be confronted 
is whether meaningful empirical work on the 
relationship between structure and perfor- 
mance is feasible. The answer, I believe, is 
that such work is useful, but not in the way 
much of it has been conducted. Joe Bain’s 
(1951) often cited paper has led many 
economists to undertake and publish a very 
large number of misleading studies. These 
papers present what purports to be evidence 
that concentrated markets are associated with 
abnormally high profits, when it is likely that 
the positive coefficients were simply the re- 
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sult of biases in the accounting data used. 
The consequence not only is a misunder- 
standing of the working of the U.S. econ- 
omy, but a possibly misguided antitrust 
policy that prohibits most horizontal and 
many other mergers. 

If strong and convincing work on the rela- 
tionships among profits, company size, mar- 
ket share, degree of competition and the like 
is to be conducted, it must take cognizance 
of the biases inherent in accounting and other 
data. It is very doubtful, though, that the 
required adjustments to the data can be 
made, particularly when these are aggregated 
in ways that cannot take account of signifi- 
cant differences among supposedly homoge- 
neous observations. Rather, detailed com- 
pany and industry studies, which require 
knowledge of the specifics and dynamics of 
events and institutions more than of econo- 
metric techniques, are needed.” In any event, 
continued sophisticated misuse of biased and 
irrelevant data is not the answer. 


50Scherer’s (1979b) delineation of the reasons for 
increased concentration both illustrates the type of anal- 
ysis I have in mind and further supports the conclusion 
that statistical studies which associate variables aggre- 
gated by FTC-SIC-defined industries are fraught with 
error and a considerable potential for misinterpretation. 
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‘Do Large Deficits Produce High Interest Rates? 


By PAUL EvaAns* 


There has been much concern recently that 
large U.S. deficits have, or will soon, produce 
high interest rates, thus hindering capital 
formation and .economic growth in the 
United States and the rest of the world. This 
view seems to be held not only by the popu- 
lar press, but also by many respected 
economists (for example, :Martin Feldstein, 
1983). 

In this paper, I survey U.S. history to 
determine whether this concern has merit. 
There are three periods during which the 
federal deficit has exceeded 10 percent of 
national income. In none of these periods 
did interest rates rise appreciably. Regression 
analysis applied to data from these three 
periods has not uncovered a positive associa- 
tion between deficits and interest rates. There 
also appears to be no evidence for a positive 
association between deficits and interest rates 
during the postwar period. I conclude from 
this survey that the concerns of the popular 


press and many economists may be mis- - 


placed. 


I. The Conventional Macroeconomic 
Paradigm l 


Perhaps the most widely used paradigm in 
macroeconomics is the IS-LM model. Its 
widespread use reflects not merely that it is 
analytically tractable, but also that many 
economists generally agree with its structural 
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assumptions and with its implications, one of 
which is that increased deficits raise interest 
rates. In this section, I briefly point out the 
implications of the IS-LM model. I then 
discuss some of the problems that arise in 
estimating how strong the relationship:is be- 
tween deficits and interest rates and in test- 
ing whether increased deficits do indeed raise 
interest rates. 

Because the [S-LM model is so familiar, I 
need not derive its implications here. I sim- 
ply assert that it implies a relationship be- 
tween “the” nominal interest rate R and real 
government spending G, the real deficit D, 
the real money stock M/P, the expected 
inflation rate II, an error term US. that mea- 
sures autonomous private spending, and an 
error term UM that measures the level of 
autonomous money demand. To. keep the 
analysis simple, it is assumed that the re- 
lationship is linear and purely contempora- 
neous: 


(1) R=a)+a,G+a,D+a,(M/P) 
+ a,II+a,US + a,UM, 


where the a’s are parameters. Of course, in 
an empirical analysis of real-world data, dy- 
namics would be important so one would 
have to treat the a’s here and the b’s and c’s 
below as polynomials in the lag operator. 
Therefore, what I say below about the a’s, 
b’s, and c’s actually applies to the long-run 
multipliers of G, D, and M/P. f 
According to the paradigm, at any given 
nominal interest rate, total spending in- 
creases (i.e., the ZS curve shifts rightward) 
when government spending rises while the 
deficit is kept constant (i.e., government 
spending and taxes rise by the same amount); 
when the deficit rises while government 
spending remains constant (i.e., taxes fall); 
when the expected inflation rate rises (i.e., 
the real interest rate falls); or when autono- 
mous spending rises. Therefore, since the 
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LM curve is upward sloping, a}, a,, a4, and 
a, are positive. The parameter a, is negative 
and the parameter a, is positive because 
decreasing the real money stock or increasing 
the autonomous demand for money lowers 
the spending that can be financed at any 
given nominal interest rate (Le., shifts the 
LM curve leftward), thereby driving up the 
nominal interest rate. 

Because the expected inflation rate II is 
unobservable but may be systematically re- 
lated to other variables, one should eliminate 
it from equation (1). Suppose that it is re- 
lated to government spending, the deficit and 
the real money stock by 


(2) 1=b)+b,G+b,D+b,(M/P)+UII 


where the b’s are parameters and UTI is II’s 
unsystematic part. Substituting equation (2) 
into equation (1) then yields 


(3) R=egtceGte,D+c,(M/P)+U, 
where 

(4) co= a+ a,bo, 

(5) c =a, + a,b, 

(6) c =a, +a,b, 

(7) c3=a,+ a,b, 

(8) U=a,UTI +a,US + a,UM, 


a4, 45,46 >Q. 


Suppose that one estimates equation (3) 
consistently, treating U as an unobservable 
and unsystematic error term. The estimates 
converge in probability to a,+a@,b,, a,+ 
a,b,, and a, + a,b, rather than a,, a,, and 
a,. For many purposes, this causes no trou- 
ble. For example, if one wants to know what 
an increased deficit does to nominal interest 
rates, a, + a,b, is the right answer. On the 
other hand, if one wants to know what a 
larger deficit does to real interest rates, a, is 
the right answer. Nevertheless, if b}, b,, and 
b, are nonnegative, one’s estimates of ¢,, C3, 
and c, provide upper bounds for a}, a,, and 
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a,. Therefore, if a,j>0 and a,>0, one 


` should find that c, > 0 and c, > 0. It is natu- 


ral to assume that the b’s are nonnegative 
because in the IS-LM model increasing G, 
D, or M/P raises aggregate demand and 
hence future inflation if the price level evinces 
any stickiness. Moreover, increased G or D 
may force increased money growth in the 
future, thereby raising the inflation rate. In 
such circumstances, reasonable behavior in 
forming expectations rules out negative b’s. 

Even if government spending, the deficit, 
and the nominal money stock are completely 
exogenous variables, the ordinary least 
squares estimates @,, @,, and-2,, may not be 
consistent. The reason is that the error terms 
UII, US, and UM may have nonnegligible 
contemporaneous effects on the price level. 
For example, increasing UII or US raises 
aggregate demand, simultaneously raising the 
nominal interest rate and putting upward 
pressure on the price level. If the price level 
should actually rise before UII’s or US’s 
influence on the nominal interst rate has 
dissipated, M/P falls endogenously, tending 
to bias ĉ, downward asymptotically. In con- 
trast, increasing UM raises the interest rate 
but lowers aggregate demand, putting down- 
ward pressure on the price level. Conse- 
quently, @, may in fact be biased upward.! 
This bias is more serious, the less sticky the 
price level. 

Ordinary least squares estimates of c4, C3, 
and c, may also be inconsistent because 
government spending, the deficit, and the 
nominal money stock may be correlated with 
the error term U. To see how this can hap- 
pen, consider first increasing UII or US. The 
nominal interest rate and output rise simul- 
taneously. The increased output reduces some 
components of government spending, in- 
creases tax revenue and thus shrinks the 
deficit. Furthermore, the monetary authori- 
ties may accommodate some of the increased 
money demand that the higher spending in- 
duces. As a result, R rises while G and D 
are falling and M is rising endogenously. 


lFor simplicity, I assume that G, D, and M are 
orthogonal so that one can treat each coefficient’s bias in 
isolation. 
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Therefore, variance in UII or US biases 2, 
and ĉ, downward while biasing ¢, upward. 
Next, consider increasing UM. As the nomi- 
nal interest rate is rising, output falls, leading 
government spending and the deficit to rise. 
The monetary authorities probably accom- 
modate some of the extra autonomous mon- 
ey demand; hence //P rises. Consequently, 
variance in UM biases @,, é,, and ¢@, up- 
ward. All in all, the endogeneity of G, D, M, 
and P spells inconsistent least squares esti- 
mates of c}, c}, and c}. The inconsistencies 
can be serious and of either sign, depending 
on how important is each source of endog- 
enity. 

One must somehow overcome the problem 
of inconsistency detailed above. In this paper, 
I have overcome it in three ways. First, in 
three of my four sample periods, exogenous 
influences dominate the sample variances of 
government spending, tax revenue, and the 
nominal money stock. Second, I have used 
monthly data wherever possible so that I can 
reasonably take the real money stock as ex- 
ogenous if the nominal stock is. Third, if I 
cannot reasonably take government spend- 
ing, tax revenues, and the nominal or real 
money stock as excgenous, I estimate using 
two-stage least squares. 


Il. The U.S. Experience during the Civil War 


The Civil War broke out in 1861 and 
ended in 1865. Federal spending rose from 
1.6 percent of national income in the four 
fiscal years prior to the war to 15.5 percent 
in the fiscal years 1862-—65.? Little of the 
federal war effort was financed by taxes. 
Consequently, the deficit, which had aver- 
aged 0.5 percent of national income in the 
four fiscal years prior to the war, jumped to 
12.1 percent during the war.? About one- 


? The years referred to in the paper are all fiscal years 
that run from July 1 tc June 30. A data appendix, 
available from the author upon request, describes the 
data cited here, provides their sources and lists them. 

3Here and elsewhere in the text, I have used the 
official measure of the federal deficit. It is well known, 
however, that this measure is incomplete when the price 
level is changing, when’ the federal debt is indexed, or 
when its market value changes. To obtain the correct 
measure, one must subtract from the official measure the 
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quarter of the deficit was monetized in 1862 
and 1864, and over one-half was monetized 
in 1863. By 1865, however, the Union had 
succeeded in reducing monetization to 10 
percent even though the deficit was apprecia- 
bly larger than it had been in the previous 
three fiscal years. 

Anyone taking the conventional paradigm 
seriously would predict from the above facts 
that interest rates must have risen sharply 
during the Civil War, especially after moneti- 
zation fell in fiscal year 1865. Monetization 
might have held interest rates down some- 
what, especially in fiscal year 1863. Because, 
however, the price level rose.a great deal 
during the war,* it is unlikely that interest 
rates were held down much. 

Figure 1 shows that this prediction is wide 
of the mark. J have plotted the deficit as a 
percent of national income and two interest 
rates, measured in percentage points per an- 
num. The deficit ratio (DR) jumped sharply 
during the war. Neither the commercial paper 
rate (CPR), nor the railroad bond rate 


_(RRBR), shows any obvious correlation with 


the deficit ratio.” Indeed, the railroad bond 
rate tended to fall during most of the war. 
The commercial paper rate jumped in No- 
vember 1860 upon President: Lincoln’s elec- 
tion, but fell as soon as the public had 
satisfied its increased liquidity preference.° It 


real capital loss that a rising price level imposes on the 
holders of federal debt, add the real capital gains that 
indexing bestows, and add any rise in the market value 
of the debt. I use the official measure because it tells 
essentially the same story as a corrected measure would. 

The first two corrections swell the ex post Civil War 
deficits by an average of 1.0 percent of national income. 
The reason is that much of the interest-bearing federal 
debt was indexed to gold (Wesley Mitchell, 1903) and 
the greenback price of gold rose more than the price 
level did. Because, however, no one at the time could be 
certain that interest and principal would actually be 
paid in gold, this correction is probably too large for the 
ex ante deficit. 

4The Hoover CPI, which had fallen 0.7 percent a 
year between 1858 and 1861, rose 6 percent in 1862, 16 
percent in 1863, 22 percent in 1864, and 11 percent in 
1865 (all being fiscal years). À 

>The same is true of the New England municipal 
bond rate, an alternative measure of the long-term inter- 
est rate. : 

‘Fear of war is well known to raise the demand for 
money. 
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FIGURE 1. U.S. EXPERIENCE DURING THE CIVIL WAR 


also drifted upward as the end of the war 
approached, perhaps reflecting the liquidity 
demand of southerners in anticipation of a 
Union victory and Reconstruction. In any 
case, the movement of the commerical paper 
rate was not closely related to the deficit. 
Although the large Civil War deficits were 
not associated with sharply higher interest 
rates, they may nevertheless have had some 
effect. To determine how the deficits affected 
interest rates, I used two-stage least squares 
to fit the following regressions to annual data 
spanning the fiscal-year period 1858—69:7 


(9) CPR,=7.48+.583GR,—.440DR, 
(1.05) (.364) —(.245) 


—.373MR,, 
(291) 


S.E.=1.02, D-W = 2.29; 


TI treated MR as endogenous, using as its instrument 
the nominal stock of paper money deflated by the 
Consumer Price Index lagged one year and trend real 
national income. Ordinary least squares, however, 
yielded similar results, 


(10) RRBR,=7.42+.295GR,—.242DR, 
(0.26) (.090)  (.061) 


—.300MR,, 
(.072) 


S.E.= 0.25, D-W=1.75; 


(11) NEBR, =5.52+.342GR, —.262DR, 
(0.16) (055)  (.037) 


— .222MR,, 
(.044) 


S.E. =0.15, D-W= 2.17; 


where ¢ is an index of time; CPR, RRBR, 
and NEBR are, respectively, the commercial 
paper rate, railroad bond rate, and New 
England municipal bond rate; GR is the 
ratio of real federal spending to trend real 
national income; DR is the ratio of the real 
deficit to trend real national income; MR is 
the ratio of the real stock of paper money 
outstanding at the end of each fiscal year to 
trend real national income; and standard 
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errors are shown in parentheses below each 
estimated coefficient.8 

If one can interpret equations (9)—(11) as 
estimates of equation (3), GR and DR should 
have positive coefficients.” The ratio GR does 
indeed have positive coefficients, and two 
of the three are statistically significant at 
any reasonable level. In contrast, DR has 
negative coefficients with f-statistics — 1.79, 
— 3.98, and —7.07. Since these t-statistics 
are significant at the 10, 1, and .1 percent 
levels, they provide strong evidence against 
the conventional paradigm. They also show 
that large Civil War deficits did not produce 
high interest rates. If anything, interest rates 
would have been lower, had the Union levied 
lower taxes, yielding a larger deficit. 

The evidence is clearly less sophisticated 
than one would like to use. In particular, the 
regressions are based on only twelve observa- 
tions and fairly crude data. Nevertheless, the 
evidence is fairly strong because the enor- 
mous sample variance of the independent 
variables reduces the need for a large sample. 

The conventional paradigm has apparently 
failed. One therefore needs an explanation of 
its failure in order either to justify its con- 
tinued use or to provide an alternative to it. I 
can ‘think of ‘six potential explanations for 
‘why federal deficits did not raise interest 
rates during the Civil War. First, the infla- 
tion premia in the nominal interest rates 
CPR, RRBR, and NEBR may have fallen as 
the deficit ratio rose. In terms of the analysis 
of Section I, b, may have been negative 
enough to make c, negative. A larger deficit 
may have lowered inflation expectations be- 
cause the public may have believed Congress 
and the Lincoln Administration when they 
promised to return to the gold standard at 


® Throughout the empirical analysis, I have measured 
interest rates and ratios in percentage points. For exam- 
ple, equation (11) implies that increasing government 
spending by 1 percent of national income raised the 
New England municipal 30nd rate by .342 percentage 
points. : j f 

%Actually, the equation has GR, DR, and MR in it, 
rather than G, D, and M/P. In chosing this functional 
form, I am imposing the restriction of homogeneity; i.e., 
that doubling G, D, M/P, and the scale of the U.S. 
economy does not affect the equilibrium nominal and 
real interest rates. 
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the prewar parity. After the gold standard 
was abandoned in December 1861, each in- 
crease in the deficit and hence in the price 
level meant that the price level had to fall by 
more to reattain the prewar parity. 

This explanation makes sense for long-term 
interest rates like the railroad and New 
England municipal bond rates, but makes 
much less sense for short-term interest rates 
like the commercial paper rate. Probably 
households did not think that deflation would 
commence, or even that inflation would slow 
down much while the war was still going on. 
More likely, they expected the inflation rate 
to remain fairly close to what it was at the 
time.!° If so, real ex ante short-term interest 
rates can be adequately proxied by the ex 
post real yields. These yields should then be 
increasing functions of the deficit ratio.” 


l0Using yields on greenback and gold government 
bonds, Richard Roll (1972) has calculated a one-year- 
ahead expected growth rate of the greenback price of 
gold for each week between May 2, 1863, and December 
12, 1864. His series implies that even in 1863, when no 
one could reasonably have thought that the Civil War 
would soon end, the public expected the price of gold to 
fall over the next year, often by appreciable amounts. 
Although the price of gold is not entirely representative 
of prices in general, this evidence does suggest that the 
public actually expected deflation and that the argument 
of the previous paragraph might hold even for short-term 
interest rates. Because Roll based his estimates on strong 
assumptions, however, the hypothesis here still seems 
like a reasonable one. 

Given the hypothesis that actual and expected in- 
flation rates differed by an independently and identically 
distributed error term, the estimated coefficients on GR, 
DR, and MR converge in probability to a, -(1—a,)b,, 
a, —(1—a,4)b,, and a;—(1—a,4)b;. In the standard 
IS-LM model, the parameter a, is approximately 1/ 
[A+ B/a)(1—7)], where a, B, and r are the slope of 
the LM curve, minus the slope of the JS curve and the 
effective marginal tax rate on nominal interest income, 
respectively. Since 7 was close to zero during the Civil 
War, a, lies between 0 and 1. If b, is negative as the 
previous paragraph has argued it might be, the coeffi- 
cient on DR is an upper bound to ay. In this case, 
rejecting the hypothesis that this coefficient is positive is 
equivalent to rejecting the hypothesis that a, is. In the 
more likely case that b, is positive, however, failure to 
reject the null hypothesis is not evidence against the 
hypothesis that a, > 0. In any case, a positive a, im- 
plies either that c, is positive or that the coefficient on 
DR in the regression for the real interest rate is positive. 
One can obtain similar restrictions on the estimated 
coefficients of GR and MR. 
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To test this hypothesis, I fitted the follow- 
ing equation: 


(12) RCPR,=19.22+4.62GR,—4.15DR, 
(4.32) (1.50) (1.01) 


—3.80MR,, 
(1.20) 


S.E. = 4.22, D-W = 2.81; 


where RCPR is CPR less the rate of con- 
sumer price inflation. Note that the coeffi- 
cients on GR and MR support the conven- 
tional paradigm but the coefficient on DR 
does not. Moreover, DR’s coefficient is sta- 
tistically significant at the .01 level. These 
results are similar to those for the nominal 
interest rates. 

Second, usury ceilings (typically 6 percent; 
see Sidney Homer, 1963) may have pre- 
vented private borrowers from competing 
with the federal government. Again, it is 
hard to take this argument seriously, given 
the many ways borrowers and lenders have 
always found to get around usury laws. In 
particular, selling securities at discount was 
legal. 

Third, patriotism may have spurred house- 
holds to save enough more to finance the 
deficits. In empirical economics, however, 
appealing to variables as difficult to measure 
as patriotism is the last refuge of a scoundrel. 
Nevertheless, in Section IV, I do try to test 
this hypothesis, using a proxy for patriotism. 
I find no evidence that patriotism spurs sav- 
ing. 

Fourth, capital inflows from abroad may 
have financed the deficit.!? Capital inflows, 
however, never exceeded 10 percent of the 
deficit during the Civil War. 

Fifth, wartime disruptions may have re- 
duced the profitability of investment, thereby 
reducing aggregate demand and interest 
rates.“ Stanley Engerman (1966) has shown 


12-The Durbin-Watson statistic does not imply statis- 
tically significant serial correlation since there are only 
eight degrees of freedom. 

Milton Friedman has suggested this possibility to 


me. 
14T owe this point to Alex Field. 
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that these disruptions were important and 
that they may have depressed investment 
appreciably. These facts, however, explain 
why interest rates were not higher on average 
during the Civil War, but not why interest 
rates were negatively related to the deficits. 
Many of the disruptions began at the start of 
the war and remained more or less constant 
until sometime after the war was over. For 
example, textile manufacturers lost their 
southern markets when the war started and 
did not regain them until well after Recon- 
struction had begun. Since the effect of the 
disruptions on aggregate demand was prob- 
ably not very correlated with the deficit, they 
provide an unsatisfactory explanation for 
DR’s negative coefficients. 

Sixth, private saving may automatically 
rise to finance increased deficits when the 
government is perceived to service the debt 
with future taxes. I elaborate further on this 
explanation in Sections IV and VI. 

I have estimated analogues to regressions 
(9)-(12} in which DR, + MF,_,(1/P, — 
1/P,_,)+IBDEBT,_,(PG,/P,-PG,_1/P,-1) 
replaced DR,, where MF is the.stock of 
federal paper money at the end of the fiscal 
year; IBDEBT is the interest-bearing federal 
debt at the end of the fiscal year, all of which . 
I assume was indexed to gold; P is the 
average Consumer Price Index in the fiscal 
year; and PG is the average greenback price 
of gold in the fiscal year. The terms added to 
DR seem to serve largely as measurement 
error, yielding coefficients that are smaller in 
magnitude and less significant than those 
reported for DR above but that have the 
same sign. Therefore, “correcting” the offi- 
cial measure of the deficit does not change 
the conclusions reached above. Nor are they 
changed by replacing GR, DR, and MR 
with InG, the logarithm of real tax revenue 
and In(M/P). 


Ill. The U.S. Experience during World War I 


In April 1917, the United States entered 
World War I, which lasted until November 
1918. Federal spending rose rapidly from an 
average of 1.8 percent of GNP in (fiscal 
years) 1913-16 and the first three quarters of 
1917 to 9.0 percent in the last quarter of 
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1917, to 18.5 percent in 1918 and to 23.0 
percent in 1919. 

The federal government financed more of 
this war with taxes tkan it had the Civil War. 
Nevertheless, the deficit rose from an average 
of 0.0 percent of GNP in the four fiscal years 
prior to the war to 6.4 percent in 1917:4, 
13.2 percent in 1913, and 16.6 percent in 
1919.t5 The Federal Reserve monetized 26.2 
percent of the deficit in 1917:4, but reduced 
that figure to 8.9 percent in 1918 and to only 
4.7 percent in 1919. Thus, the deficit was 
much less monetized during World War I 
than during the Civil War. 

According to the zonventional paradigm, 
` the large deficits of World War I should have 
driven interest rates up sharply, especially in 
1918 and 1919 when there was little moneti- 
zation. Figure 2 shows that this prediction is 
just as wide of the mark for World War I as 
it was for the Civil War. As in Figure 1, I 
have plotted the commercial paper rate, the 
railroad bond rate, and the deficit ratio, 
labeling them CPR, RRBR, and DR, respec- 
tively. It is hard to see any correlation be- 
tween DR and either CPR or RRBR. The 
railroad bond rate was rather stable.!® The 
commercial paper rate moved around some- 
what, but these movements were largely un- 
related to the deficit ratio. In particular, the 
bulge in 1913 reflected a panic nipped in the 
bud by the issue of Aldrich-Vreeland cur- 
rency;* and the bulge in 1914 followed the 
outbreak of World War I in Europe. 

To show more rigorously that large deficits 
did not produce high interest rates during 
World War I, I have fitted the commercial 
paper rate and the railroad bond rate to 
constant terms, time trends, six lagged values 
of the respective dependent variable, and the 
current and six lagged values of GR, the 
ratio of real federal spending to trend real 


15 djusting the fiscal year 1918 and 1919 figures for 
inflation as discussed in fn. 4 reduced them by about 1.3 
percent of GNP. 

6 The period August 1914 to November 1914 might 
have seen some movement in this interest rate; one 
cannot know because the bond markets were officially 
closed. 

See Milton Friedman end Anna Schwartz (1963, p. 
172). 
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GNP; DR, the ratio of the real deficit to 
trend real GNP; and MR, the ratio of the 
real M2 money stock to trend real GNP. I 
applied ordinary least squares to monthly 
observations spanning the period January 
1914 to December 1920. Tables 1 and 2 
report these regressions. 

Although the F-statistics in Table 1 do not 
reveal a statistically significant relationship 
between the commercial paper rate and the 
right-hand side variables, there is one none- 
theless. The coefficients for GR and DR sum 
to .261 and —.320, and have t-statistics 2.14 
and — 2.25. These sums are thus statistically 
significant at the .05 level. The conventional 
paradigm is consistent with the observed 
positive sum for GR’s coefficients, but is 
inconsistent with the observed negative sum 
for DR’s coefficients. 

The F-statistics for GR and DR in Table 2 
imply highly significant relationships. Fur- 
thermore, the coefficients for GR and DR 
sum to .0582 and —.0684, and have t-statis- 
tics 2.29 and —2.32. Again, the sums. are 
statistically significant, the positive sum for 
GR is consistent with the conventional 
paradigm, and the negative sum for DR is 
not. 

Table 3 provides further evidence that the 
conventional paradigm fails. The table re- 
ports the regression that I have fitted to 
RCPR, the ex post real commercial paper 
rate.!? I assume that the estimated coeff- 
cients in the table can tell one something 


18See the data appendix for the definitions of these 
variables. Note that these regressions are monthly ana- 
logues to those estimated for the Civil War. I have 
included the lagged variables in order to capture the lag 
structure that an [S-LM model more sophisticated than 
the one analyzed in Section I would imply. The lag 
length 6 seems to estimate the lag structures well. The 
results reported in the text are hardly changed, however, 


-by using 3, 9, and 12 lags, or by using polynomial 


distributed lags. The results are also little changed if one 
instruments for MR, using M2 deflated by the previous 
month’s wholesale price index and trend real GNP. 

19T have assumed that the Federal ‘Reserve obtained 
its series on the 4—-6-month commercial paper rate by 
averaging the rates on paper divided equally among the 
4, 5, and 6-month maturities. I have therefore used the 
formula RCPR, = CPR, — (1200/3) n(P.4.6/P,)/6+ 
In( P..5/P,)/5+ In(P,.4/P,)/4), where P is the whole- 
sale price index. 
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TABLE 1—THE CPR REGRESSION FOR WORLD WAR I 
Right-Hand Side Variables* 
Lag ` ` CPR GR DR MR 
0 l 029 008 057 
(.100) (.103) (.088) 
1 1.225 124 —.155 —.191 
(136) (.099) (.116) (.149) 
2 ~.479 .129 —.097 126 
(.215) (.108) (118) (154) 
3 071 112 —.113 156 
(216) (.108) (119) (.161) 
4 —.209 — 004 .010 — 301 
(211) (.096) (115) (.164) 
5 205 — .022 —.017 146 
(.206) (.096) (117) (.182) 
6 — 103 —.106 054 — .057 
: (133) * (089) (.095) (114) 
Sum 711 .261 —.320 — .064 
i (.099) (122) (142) ` (.042) 
F-Statistic 32.2 0.9 0.9 11 
Marginal 
Significance .00 53 A9 Al 
Level 
Constant 3.40 Time Trend — 00882 
(1.78 (.00752) 
R?=942 0 S.E.=039 Q(27)=19.0° =P =.87 © 


a Standard errors are shown in parentheses. 
>The Box-Pierce statistic tests for serial correlated error terms. P is its ' marginal 
significance level. 
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TABLE 2—THE RRBR REGRESSION FOR WORLD WAR I 
Right-Hand Side Variables* 
Lag RRBR GR DR MR 
0 0351 — 0312 —.0148 
(0210) (.0211) (.0181) 
1. 1.303 .0366 — .0268 0418 
(128) (.0192) (.0218) (.0307) 
2 —.516 — 0306 0483 — 0086 
(.216) (.0219) (.0234) (0307) 
3 .264 0264 — 0626 — 0337 
(210) (0224) (.0243) (.0308) 
4 —.510 0383 — 0209 .0106 
: (188) (.0204) (.0252) (0316) 
5 440 — 0383 — 0129 0202 
(198) (.0201) (.0231) (.0333) 
6 — .234 — 0392 0375 ~ .0075 
(147) (.0199) (.0199) (.0202) 
Sum” .748 0582 — 0684 .0079 
(.079) (.0254) (.0294) (.0078) 
F-Statistic 52.3 2.7 3.9 0.7 
Marginal 
` Significance .00 02 00 68 
Level 
Constant 0.70 Time Trend 00282 
(0.37) . F (.00142) 
R? = 985 S.E.=0.07 Q(27)=13.0° P=~,99 
=See Table 1. 
TABLE 3—THE RCPR REGRESSION FOR WORLD WAR I 
Right-Hand Side Variables* 
Lag RCPR GR DR MR. 
0 2.21 —2.28 —4.16 
a (0.93) (0.97) (1.23) 
1 1.743 2.11 -114 © 7.36 
(.132 (0.97) (1.17) (1.51) 
2 —.991 —0.45 — 0.58 —3.69 
(.268) (1.10) (1.17) (1.83) 
3 .506 ` 0.63 —0.12 3.31 
(318 (1.03) (1.15) (2.06) 
4 ~—.734 0.62 —1.46 — 6.31 
(339) (0.96) (1.15) (2.42) 
5 419 —1.78 2.39 2.48 
(318) (0.96) (1.18) (2.54) 
6 —.051 —0.30 —0.65 0.41 
(.210) (0.91) (0.95) (1.84) 
Sum 891 3.03 — 3.85 —0.80 
(109) (1.01) (1.22) (0.39) 
F-Statistic 248 2.2 2.5 7.4 
Marginal 
Significance .00 .05 .02 .00 
Level 
Constant 27.3 Time Trend —.175 
(14.5) (.069) 
R? =.990 


S.E.=3.57 Q(27)=22.8 = P=.70 


>See Tatle 1. 
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TABLE 4— REGRESSIONS FOR CONSUMPTION EXPENDITURES, 1901-29" 


Equation Constant YD D 
(4.1) — 3517 .998 
. (1908) (035) 
(4.2) —2637 979 —.737 
(1267) (.023) (121) 
(43) — 2637 242 
(1267) (126) 
(4.4) —1439 — 307 
(2116) (.763) 
(4.5) —2118 
(1227) 
(4.6) — 3370 273 
(1794) (132) 
(4.7) —2492 
(1701) 
(4.8) ‘ 











Y-G" GT FDEBT SE. DW 
2513 ` 0,94 
1658 202 

979 1658 202 

(.023) 

955 619 1742 190 

(.041) (.851) 

969 282 1671 19% 

(022) 141) 

.999 —.0407 : 1704 1.99 

(.041) (0617) 

981° 291 — 0284 714 1% 

(039). (146) (.0611) ie 

932 265 1671 .° LNB 

(.006) 1.141) 





aÏ treated YD, D, and Y-G as endogenous and all other right-hand side variables as exogenous. In all regressions, I 
used as instruments the constant term, Robert Gordon’s natural output series, its products with the growth rate of the 
nominal M2 money stock and with the marginal tax rate on income, the size of the military, and real government 
‘purchases. When I included GT and/or FDEBT, I added them to the list of instruments. 


useful about how the ex ante real commer- 
cial paper rate responded to the federal 
spending ratio, the deficit ratio and the mon- 
ey ratio. (Footnote 11 provides some justifi- 
cation for so assuming.) Given this assump- 
tion, one can infer that the real commercial 
paper rate rose with the federal spending 
ratio because GR’s coefficients are jointly 
significant, summing to a highly significant 
3.03. Furthermore, RCPR fell with the defi- 
cit ratio: because its coefficients are jointly 
significant and sum to — 3.85, which is highly 
significant. Finally, RCPR fell with the 
money ratio since MR’s coefficients are 
jointly significant and sum to —.796, which 
is Statistically significant at the .05 level. The 
first and third finding are consistent with the 
conventional paradigm, but the second is 
not. 

The paradigm fails just as badly for regres- 
sions in which ¿n G, the logarithm of real tax 
revenue and In(M/P) replaced GR, DR, 
and MR and in regressions in which I re- 
placed DR with DR,— FDEBT,_,(1/P,_;— 
1/P,), where FDEBT is end-of-month gross 
federal debt and P is the wholesale price 
index. This measure of the deficit excludes 
the real capital losses that inflation imposed 
on the holders of federal debt. 


For the Civil War, I could only speculate 
on why the conventional macroeconomic 
paradigm failed. For World War I, data are 
available for determining where that para- 
digm went wrong. According to the para- 
digm, increasing the deficit while keeping 
government spending constant raises dis- 
posable income, thereby stimulating. con- 
sumption at any given nominal and real 
interest rates. The World War I deficits, how- 
ever, did not stimulate.consumption spend- 
ing much if at all. Table 4 reports the evi- 
dence for this assertion. 

I fitted the regressions in Table 4 to an- 
nual data that span the period 1901 to 1929, 
using two-stage least squares. Regression (4.1) 
is the simplest possible consumption ex- 
penditure function.” It relates, real’ con-. 
sumption expenditure to YD, current, real 
disposable income; which I measure as Y, 
real net national product; minus. G, real 


2°1t would be better to fit a consumption function, 
but only data on consumption expenditure are readily 
available. Consumption expenditure includes spending 
on consumer durables and does not include the service 
flow from the current stock of consumer durables. See 
the data appendix (available upon request) for more 
information. 
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government purchases of all branches of 
government; plus D, the real deficit of all 
branches of government.” This simple and 
conventional consumption expenditure func- 
tion implies that, ceteris paribus, each dollar 
of deficit raised consumption expenditure by 
nearly a dollar. Consequently, the deficits 
during World War I should have driven in- 
terest rates up considerably. 

Regression (4.2) shows that the current 
deficit did not affect consumption expendi- 
ture just through its effect on current dis- 
posable income.” The deficit has a highly 
significant, negative coefficient. In addition, 
the Durbin-Watson statistic jumps to 2.02 
from 0.94 for regression (4.1), thus suggest- 
ing that regression (4.1) was misspecified by 
omitting D. The negative coefficient implies 
that an increased deficit raised consumption 
expenditure by much less than the marginal 
propensity to purchase consumption goods 
from Y—G. Households must therefore have 
treated Y — G, social disposable income, dif- 
ferently from D, the government’s contribu- 
tion to private disposable income—raising 
consumption exper:diture much more when 
the former increased a given amount than 
when the latter did. Regression (4.3) rewrites 
regression (4.2) in a way that makes this 
distinction clear. It shows that the marginal 
propensity to purchase consumption goods is 
.979 from social disposable income, but is 

only .242 from the deficit. 

* Equation (4.3) suggests that households 
may have tried to spend some of the World 
War I deficits. (The coefficient on D is statis- 
tically significant at the .05 level.) Doing so 
would have tended to raise interest rates. 
Why then did interest rates not rise with the 
federal deficit? One answer consistent with 
the facts is that households really do have a 
positive marginal propensity to spend defi- 
cits, but that the relatively high marginal 
corporate profits tax rates in 1917-19 de- 
pressed the demand for business investment 


217 am here following the advice of Michael Boskin 
(1978) in using private disposable income rather than 
personal disposable income. 

22 Lagged variables contributed no statistically signifi- 
cant explanatory power to equations (4.2)-(4.8). 
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by more than the deficits raised the demand 
for consumption expenditure.” 

Robert Barro has provided a different 
answer. According to Barro (1974), house- 
holds understand that a current deficit en- 
tails additiorial future tax liabilities equal 
in present value to the current deficit. For 
this reason, they do not regard a deficit as 
contributing to their permanent private dis- 
posable incomes any more than it is a contri- 
bution to social disposable income. Conse- 
quently, households do not try to spend 
deficits. The variable D in regression (4.3) 
has a statistically significant coefficient be- 
cause D is highly correlated with the transi- 
tory part of G.” It is optimal for households 
facing any given current social disposable 
income to consume more, the higher the 
transitory part of G.” Therefore, the con- 
sumption expenditure function should have a 
statistically insignificant coefficient on the 
deficit if one has also included a good proxy 
for transitory government purchases. 

Regression (4.4) shows the result of adding 
GT, my measure of transitory government 
purchases, to regression (4.3). (See the data 
appendix to learn how I constructed it.) The 
estimated coefficient on D loses all statistical 
significance and indeed becomes negative. 
Dropping D yields regression (4.5). The 
estimated coefficient on GT is positive and 
Statistically significant, thus supporting Bar- 
ro’s hypothesis. The coefficient implies that 
increasing government purchases by a dollar 
lowered consumption expenditure by 28.2 
cents less when the increase was transitory 
than when it was permanent. 

Barro’s (1981) analysis also implies that 
the transitory part of federal spending should 
affect interest rates much more than the per- 
manent part. I have tried to test this implica- 


23 The effective corporate profits tax rate averaged 0.3 
percent between 1901 and 1916, 32.8 percent between 
1917 and 1919, and 12.1 percent between 1920 and 
1929. See John Seater (1982, p. 363). 

See Barro (1979) for a theoretical rationalization 
for this correlation as well as empirical evidence that it 
is strong. 

25 This proposition is simply a corollary of the perma- 
nent income hypothesis. See Barro (1981) for a discus- 
sion of it. 
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tion but have had little success. It has proven 
hard to construct good monthly proxies for 
the permanent and transitory parts of the 
federal spending ratio GR.” 

Regressions (4.6) and (4.7) provide evi- 
dence that households do not spend more on 
consumption goods when FDEBT, the be- 
ginning-of-year real stock of federal debt, is 
larger. In both regressions, FDEBT enters 
with a negative coefficient, which is, however, 
not statistically significant at the .05 level. 

In regression (4.5) the marginal propensity 
to purchase consumption goods from perma- 
nent social disposable income is .969, a figure 
that seems too high. Furthermore, the con- 
stant term is negative but not statistically 
significant at the .05 level. I have therefore 
reestimated (4.5) excluding the constant 
term.” Regression (4.8) is the result. The 
marginal propensity is now the more rea- 
sonable value .932, and the coefficient on GT 
remains positive and statistically significant 
at the .05 level on a one-tailed test. 

Barro has provided a consistent explana- 
tion for why large deficits did not produce 
high interest rates during the Civil War and 
World War I. His explanation is also con- 
sistent with how consumption expenditures 
behaved over the sample period 1901-29. 
Nevertheless, before leaving this section, it is 
desirable to examine another potential ex- 
planation for the unusually low consumption 


26 One of my referees thinks that DR may enter my 
interest rate regressions with negative coefficients be- 
cause interest rates respond more to the transitory com- 
ponent of GR than to the permanent component and 
because these two components are positively correlated. 
The variable DR then receives a negative coefficient 
because it is strongly correlated with the transitory 
component and because GR moves more than its transi- 
tory component. I have not tested this hypothesis be- 
cause the univariate methods that I have employed for 
constructing the permanent and transitory components 
assume that the two components are orthogonal. To test 
this hypothesis would require a multivariate model of 
permanent federal spending, a model that I think would 
be almost impossible to construct satisfactorily. 

27§ince GT has an unconditional mean of zero, my 
proxy for it has a zero sample mean. Homotheticity of 
household preferences between current and future con- 
sumption of nondurables and the service flow from 
durables would then imply a zero constant term. 
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expenditures during World War I—the price 
controls then in effect. 

According to Frank Taussig (1919), the 
federal government applied price controls al- 
most exclusively to the goods it was procur- 
ing. It did not control the prices of most 
goods sold at retail. The price controls were 
therefore essentially hidden excise taxes im- 
posed on the sellers of war matériel to finance 
hidden expenditures on the war matériel. 
Since retail prices cleared markets, house- 
holds may have found goods expensive to 
buy but not subject to rationing. Therefore, 
saving probably rose little more than it would 
have risen without the price controls. 


IV. The U.S. Experience during World War TI 


The United States entered World War II 
in December 1941, and the war lasted until 
August 1945. Federal spending, which had 
averaged 12.1 percent of GNP in 1939-41, 
rose to an average of 41.3 percent in 1942-45. 
From an average of 2.6 percent of GNP in 
1939-41, the deficit jumped to an average of 
22.7 percent in the next four years.” On 
average, only 11.2 percent of these deficits 
was monetized, somewhat more than during 
World War I but much less than during the 
Civil War. 

Using the conventional paradigm, one 
would predict that interest rates must have 
risen sharply during World War II. In fact, 
no such thing happened as can be seen from 
Figure 3, where I have plotted the commer- 
cial paper rate, Moody’s Aaa bond rate, and 
the deficit ratio, labeling them CPR, AAA, 
and DR, respectively. It is impossible to see 
any relationship between DR and either CPR 
or AAA because the deficit soared during the 
war while each interest rate followed a path 
resembling the cardiogram of a rock. 

It is not difficult to understand why inter- 
est rates were so stable. During the war the 
Federal Reserve pegged the interest rates on 
Treasury securities, and interest rates on 
other securities maintained approximately 


28a djusting the World War II figures for inflation as 
discussed in fn. 4 lowers them on average by about 2.5 
percent of GNP. 
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constant differentials reflecting differences in 
default risk, tax treatment, etc. The rates 
pegged. were low enough to create excess 
-demand for, goods. Rather than letting the 
price level: rise, the federal government im- 
posed price controls, rationing the available 
output among eager demanders. Since the 
government was first in line, it obtained what 
it sought while consumers and investors ob- 


tained whatever the government chose to let 


them have of what remained. Table 5 shows 
that the government chose to take about 
three-fifths from consumption expenditure 
and about two-fifths from investment. ex- 
penditure.?? The: government achieved this 
result by raising the portion of GNP ab- 
sorbed as taxes. by 5.9 percentage points, by 
raising the effective marginal tax rate on 
corporate profits from an average of 42 per- 
cent in 1939-41 to an average of 71.5 per: 


?° Robert Gordon (1969) has shown that the figures in 
- Table 5 substantially overstate the effective share of 
government purchases and understate the effective share 
-of gross total investment. The official measure of 
government purchases includes, and the official measure 
of gross total investment excludes, $45 billion in capital 
. goods that businesses probably knew ov would get 
when the war ended. 


cent in 1942-45, and most important by 
extensive rationing controls. 

I cannot directly test whether -the large 
World War II deficits would have produced 
high interest rates, had interest rates not 
been pegged and had prices not been con- 
trolled. This proposition must, necessarily be 
tested indirectly. I have based my. test on the 
theory outlined below, which shows that there 
should be a ceteris paribus. positive associa- 
tion between the deficit and the real money 
stock if deficits raise desired expenditure 
and hence unconstrained equilibrium interest 
rates. 

When the government represses inflation 
and therefore must ration goods, the demand 
for the real money stock depends not only 
on real income and the nominal interest rate 
but also on how restrictive the rationing con- 
straints are. To see why, consider a money 
demand model of the Baumol-Tobin type. 
When rationing is in effect, the interest earned 
by the asset alternative to money does not 
entitle the recipient to buy anything unless 
he or she can also obtain ration tickets. If R 
is the interest rate on the alternative asset 


30See Seater. - 
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TABLE 5— DATA FOR WORLD War II? 


Total Government 


Years Purchases/GNP 
1939—41 16.3 
1942—45 423 
Change 26.0 


*Shown in percent. 


and Z is the shadow cost of ration tickets, 
the effective yield on the alternative asset is 
only R/(1+ Z), which is smaller, the more 
binding rationing constraints are. Economic 
agents balance off this effective yield on the 
alternative asset against the transaction costs 
of shifts between the alternative asset and 
money. If the transaction costs are largely 
nonpecuniary—taking the form of incon- 
venience or, for many currency holders, the 
risk of going to prison for dealing in the 
black market—a higher Z implies little if 
any increase in transaction costs. Given a 
lower effective yield on the alternative asset 
but essentially the same transaction costs, 
economic agents increase their holdings of 
money as Z rises. (See my 1982 paper for 
more discussion.) I therefore assume that the 
money demand function takes the form 


(13) M/P=L/( Y,R, Z,UM), 


where M is the money stock, Y is real in- 
come, R is the nominal interest rate, Z is 
the shadow price of ration tickets, and UM is 
an error term. The function LZ is increasing 
in Y and Z and decreasing in R as indicated 
by the signs below Y, R, and Z. 

I assume that desired expenditure is given 
by 


(14) E=-E(Z,Y,R,M/P,G,D,UE), 
~ += 4 + 4 


where UE is an error term. According to 
equation (14), desired expenditure is decreas- 
ing in the shadow price of ration tickets and 
the nominal interest rate,” and is increasing 


31Since price controls fix the price level over time, R 
is within a constant of the real interest rate. 








Consumption Gross Total 
Expenditure/GNP Investment/GNP 
69.8 13.9 
53.8 3.9 
—16.0 —10.0 


in income, the real money stock, government 
spending and the deficit. For Z = 0, equation 
(14) takes exactly the form that the con- 
ventional paradigm assumes. In particular, 
ĝE/ð D >0 because increasing D raises 
private disposable income and thus raising 
desired consumption expenditure and de- 
sired total expenditure. 

The government issues just enough ration 
tickets to permit the entire output Y to be 
purchased. In equilibrium, Z assumes the 
value that equates desired expenditure to 
output: 


(15) E(Z,Y,R,M/P,G,D,UE)=Y. 


Since there were no formal markets in 
ration tickets during World War II and thus 
no direct measure of Z, one cannot estimate 
equations (13) and (15) individually. I there- 
fore eliminate Z between them, obtaining 
the estimable reduced form’? 


(16) M/P=F(Y,R,G,D,UM,UE). 
- + + 


? 


I have estimated equation (16), applying 
ordinary least squares to monthly data that 
span the period October 1942 to December 
1947. In the former month, Congress granted 
the Roosevelt Administration full power to 


321 assume here that the condition for market sta- 
bility (8L/9Z\dE/H(M/P)) < —-9E/@Z holds. I 
also assume that Y is predetermined vis-2-vis UM and 
UE for at least a month, the sampling frequency of 
regressions reported below. Note that pegging R re- 
quires the Federal Reserve always to accommodate UM, 
so this assumption is sensible for this error term. It is 
also sensible for UE if it takes a month or more for 
economic agents to alter production and factor supply 
decisions in response to autonomous changes in ex- - 
penditures. 
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set prices; by the laiter month, controls had 
lapsed for the most part, and prices had risen 
enough to be near equilibrium levels. I as- 
sume that /n(M/P) is approximately linear 
in an error term, which is a composite of UM 
and UZ; and in WY, R, GR, and DR.* 
Pretesting revealed that differencing the re- 
- ‘duced form apparently eliminated the serial 
correlation in the residuals. What I obtained 
appears below: 


(17) Aln(M,/P,) =.00704 +.325AmY, 
(.00315) (.191) 


` — 2TIACPR,+ .00255AGR ,— .00246A DR, 
(.134) (.00159) (.00145) 


R? = .213, S.E. = 0227, D-W =1.87. 


Equation (17) generally confirms the theo- 
retical predictions. The coefficient on R is 
negative, the coefficient on GR is positive, 
and both are statistically significant at the 
.05 level. What does not confirm the theory 
is DR’s coefficient. Rather than being posi- 
tive, it is negative though not significantly so 
at the .05 level. Apparently desired expendi- 
ture did not rise with the deficit; if anything, 
it fell. Therefore, the large deficits during 
World War II would probably not have pro- 
duced high interest rates even if interest rates 
had not been pegged and prices had not been 
controlled. 

The federal government conscripted sol- 
diers during the Civil War, World War I, and 
World War II. A referee has suggested that 
conscription may have imposed liquidity 
constrainis on households, reducing con- 
sumption expenditure by an empirically im- 
portant amount. The estimated effects of the 
deficit ratio on interest rates and desired 
expenditure may simply reflect a positive 
correlation of the deficit with conscription. 


337 used the following proxies for M, P, Y, R, GR, 
and DR: the M1 money stock; the Consumer Price 
Index; personal income Geflated by the CPI (similar 
results obtain for industrial production); the commercial 
paper rate; and nominal federal spending and the nomi- 
nal deficit deflated by the CPJ and trend real GNP. See 

‘the data appendix, which describes and lists the data 
and provides their sources. 


MARCH 1985 


For World War II, I can test this hypothesis 
since good monthly data are available on 
military “employment,” much of which was 
drafted. I have fitted a regression of the form 
(17) adding as an explanatory variable 
MILR, the ratio of military employment to 
the noninstitutional population. The result is 


(18) Alm(M,/P,) =.00738 +.320AMY, 
(.00315) (.190) 


— .269ACPR,+.00310AGR, 
(133) (.00163) 


— 00225A DR, + .00829A MILR,, 
(00145) (00692) 


R? = 233, S. E. = .0227, D-W =1.89. 


The coefficient on the deficit ratio remains 
negative, and the estimated military ratio has 
the wrong sign to support the hypothesis. 
This regression is also evidence against the 
joint hypothesis that patriotism reduced de- 
sired consumption expenditures and that it is 
well proxied by the size of the military. 

The conclusions drawn from equation (17) 
do not change if one uses the ratio of the 
change in the real market value of gross 
federal debt to trend real GNP in place of 
DR.*4 


V. The Postwar Experience 


Several researchers have attempted to find 
an association between nominal interest rates 
and the U.S. deficit using postwar data. Al- 
though a few like Martin Feldstein and Otto 
Eckstein (1970) have found a weak positive, 
but statistically significant, association, many 
others have found none at all.*° For refer- 


34Table 7 of W. Michael Cox and Eric Hirschhorn 
(1983) provides the market value of the gross federal 
debt over the period between January 1942 and Decem- 
ber 1980. Note that the ideal measure of the deficit is 
just the change in the real market value of federal 
indebtedness. The “corrected” deficits calculated above 
are only approximations to this ideal. The data of Cox 
and Hirschhorn permit one to calculate the ideal without 
approximation. 

>See Thomas Sargent (1973). 
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ences to this literature and the best article in 
my opinion on the subject, see Charles Plosser 
(1982). 

Most of these studies have three important 
weaknesses. First, the Federal Reserve stabi- 
lized interest rates over most of the postwar 
period, perhaps hiding the true relationship. 
Second, prior to the 1980’s, the deficit was 
rarely large and did not vary much. When it 
did vary, it generally did so because of the 
business cycle. Third, the endogeneity of 
federal spending, deficits, and the money 
stock has often been ignored or poorly han- 
died. 

In this section, I investigate the relation- 
ship between interest rates and deficits in the 
period between October 1979 and December 
1983. During this period, the Federal Re- 
serve largely freed interest rates to seek their 
own levels. Furthermore, deficits became un- 
usually large (in part because of the Reagan 
Administration tax cut);3© they varied con- 
siderably; and much of that variance re- 
flected such exogenous events as the defense 


36 Barro (1983), however, has adduced evidence that 
deficits have not been unusually large, given the large 
amount of slack in the economy and the size of the 
government. 


buildup, three cuts in personal income tax 
rates, the acceleration of depreciation al- 
lowances, and a tax hike. Therefore, if large 
deficits do produce high interest rates and 
one is ever to show that they do, one should 
be able to do so with these data. 

Figure 4 plots the deficit ratio, the three- 
month Treasury bill raté, Moody’s Aaa bond 
rate, and the ex post real one-month Treasury 
bill rate over the sample period, labeling 
them DR, TBR, AAA, and RTBR.*’ There 
is no obvious positive association between 
DR and either TBR, AAA, or RTBR. If 
anything, the plot suggests a negative associ- 
ation, which may, however, be misleading 
since the deficit was a highly endogenous 
variable during this period, rising in reces- 
sions and falling in booms. For this reason, 
it is important to estimate the relationship 
between interest rates and deficits, taking 
proper account of the endogeneity of the 
deficit. ai 

I have fitted the three-month Treasury bill 
rate, Moody’s Aaa bond rate, and the real 
one-month Treasury bill rate to constant 
terms, time trends, and current and past 


37RTBR is the one-month Treasury bill rate minus, 
the CPI inflation rate over the next month. 
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TABLE 6— REGRESSIONS FOR THE PERIOD SINCE OCTOBER 1979? 


(6.1) (6.2) (6.3) (6.4) (6.5) (6.6) 
Dependent Variable 
. TBR AAA RTBR TBR AAA RTBR 
Constant 2.7 23.6 101.3 — 38.0 14.0 73.8 
- (49.2 (23.6) (64.0) (39.5) (14.2) (38.8) 
Trend 096 .0843 .039 .180 0885 079 
(111) (.0530) (144) (.113) (.0406) (111) 
GR, 1.52 .841 — 0.48 2.37 .912 — 0.40 
(1.78) (.855) (2.32) (1.21) (.435) (1.19) 
GR, — 0.82 —.421 — 0.24 
; (0.85) (.407) (1.10) 
GR,_2 0.37 .099 128 
` (0.56) (.202) (.269) 
DR, — 2.76 —1.47 0.19 — 3.63 —1.40 —0.30 
; (2.15) (1.03) (2.80) (1.25) (0.45) (1.23) 
DR, 0.56 0.21 — 0.36 
(0.75) (0.36) (0.98) 
DR,-2 — 0.18 0.1 0.38 
: (0.54) (0.26) (0.70) 
MR, —9.1 —1:58 — 14.8 0.41 —1.36 — 4.54 
(9.0) (4.33) (11.7) (1.40) (0.50) (1.38) 
MR,_, 11.8 1.78 16.1 T 
(10.6) (5.06) (13.7) 
MR,_» —3.4 —1.69 -6.1 
(4.0) (1.91) (5.2) 
S.E. 2.81 1.35 3.65 3.57 1.28 3.51 
D-W 1.88 1.83 1.44 1.74 1.72 1.70 


“Standerd errors are shown in parentheses. 


federal spending ratios, deficit ratios, and 
money ratios, using monthly data that span 
the period October 1979 to December 1983. 
I have treated the current values of the ra- 
tios as endogenous, using two-stage least 
squares.°*® Table 6 reports some regressions 


38As instruments, I used the ratio of real federal 
spending by the Defense Department to trend real GNP; 
the ratio of. federal employment to the population; two 
dummy: variables; the discount rate of the New York 
Federal Reserve Bank; and bank borrowing from the 
-Federal Reserve deflated by the CPI lagged one month 
and trend real GNP. One dummy variable was 0 from 
‘October 1979 to September 198i, 5 from October 1981 
to June 1982, 15 from July 1982 until June 1983, and 25 
from July 1983 until December 1983. These figures are 
roughly: the percentage amounts that the Economic, Re- 
covery Act cut personal income tax rates. The other 
dummy variable was 0 from October 1979 to December 
1982 and 1 from January 1983 to December 1983, when 
the Tax Equity and Fiscal Responsibility Act and the 
Highway Revenue Act were in effect. The federal de- 
fense spending ratio, the federal employment ratio, the 
two dummy variables, and the discount rate qualify as 


that I have fitted. Regressions (6.1)-(6.3) in- 
clude two lags on each right-hand side vari- 
able. In none of these regressions do the 
current and lagged values of the deficit have 
positive coefficients statistically significant at 
any reasonable level. Rather, they generally - 
have negative, albeit insignificant, ones. 
Dropping the least significant variables se- 
quentially, I eventually obtained regressions 
(6.4)—(6.6), the best fitting regressions that 


an exogenous variables. Furthermore, over the sample 
period, the operating procedures of the Federal Reserve 
make bank borrowing a good candidate for exogeneity. 
Lagged reserve requirements essentially predetermined 
total reserves. The Federal Reserve had to supply the 
predetermined quantity of total reserves but could, 
through its control over nonborrowed reserves, fix the 
amount that the banks had to borrow in order to satisfy 
their reserve requirements, thereby influencing their 
portfolio decisions and the demand deposits that they 
supplied. Because the current price level might be 
affected by current Federal Reserve policy, I have de- 
flated by the previous month’s CPI. 
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retain GR, DR, and MR in some form. Each 
regression keeps only the contemporaneous 
terms GR and DR. In regressions (6.4) and 
(6.5), GR has positive coefficients that are 
statistically significant at the .05 level. These 
positive coefficients are consistent with the 
conventional paradigm. In contrast, DR’s 
uniformly negative coefficients are incon- 
sistent with the conventional paradigm, espe- 
cially the significant coefficients in regres- 
sions (6.4) and (6.5). I conclude from these 
results, not that the large deficits in 1982 and 
1983 lowered interest rates, but rather that 
there is no evidence that they produced the 
high interest rates that have prevailed since 
October 1979. 


Why have interest rates responded so little. 


to deficits in the postwar period? Several 
studies, the best of which in my opinion is 
Roger Kormendi (1983), suggest that changes 
in the deficit in the postwar period have been 
offset by essentially equal changes in private 
saving, thereby removing the need for inter- 
est rates to change. See Kormendi for refer- 
ences to this literature. 


VI. An Explanation 


What needs to be explained is why, in over 
a century of U.S. history, large deficits have 
never been associated with high interest rates, 
why the large increase in the deficit during 
World War I was associated with a large 
almost equal increase in private saving, why 
private saving has moved in the postwar 


period to offset changes in the deficit, and. 


why large deficits apparently did not pro- 
duce high aggregate demand. The explana- 
tion that seems most consistent with these 
observations is Barro’s.*° 

Barro has argued that it may be optimal 
for households to react to an increased defi- 
cit by increasing their saving by an equal 
amount. Consequently, neither aggregate de- 
mand nor interest rates may rise. Households 


This explanation antedates Barro. In fact, it is 
generally termed Ricardian equivalence because Ricardo 
advanced it in his “Funding System.” See Piero Sraffa 
(1951). Martin Bailey (1971) has also advanced this 
explanation. 
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will so react if capital markets are perfect, if 
they understand .the intertemporal budget 
constraints they face, and if they have oper- 
ative altruistic intergenerational transfer mo- 
tives. They will then know that the current 
deficit equals in present value the taxes to 
service the extra debt. An increase in the 
deficit will therefore entail an equal increase 
in saving, which will just suffice to pay the 
extra future taxes levied on present house- 
holds and subsequent generatios: for whom 
they care. 

Macroeconomists have hesitated to accept 
Barro’s argument, in part because they have 
doubted that households can foresee the 
higher future taxes implied by a larger defi- 
cit, and in part because they have doubted 
that households have altruistic intergenera- 
tional transfer motives. The assumption of 
accurate foresight of future tax liabilities does 
indeed seem implausible. One should, how- 
ever, judge the utility of an assumption pri- 
marily by its predictive and explanatory 


power and not by its realism. The phenom- 


ena detailed above are consistent with accu- 
rate foresight but not with the very limited 
foresight se in the conventional para- 
digm. 

Unlike the supaan of accurate fore- 
sight, the assumption of altruistic intergener- 
ational transfer motives may actually turn 
out to be realistic. Laurence Kotlikoff and 
Lawrence Summers (1981) have presented 
evidence that the bulk of U.S. saving takes 
the form of intergenerational transfers.” 
Furthermore, casual observation suggests 
that households spend a great deal on 
their children—incomprehensible behavior if 
households actually have the preferences as- 
sumed in many macro models. Ultimately, 
however, the proof of this assumption lies in 
its predictive and explanatory power. 

I have found for all of my samples that. 
increasing the deficit ratio while keeping the 
federal spending ratio constant (i.e., cutting 
current average and marginal tax rates) actu- 


40 Franco Modigliani (1983) has presented some evi- 
dence that the figures of Kotlikoff and Summers are 
inflated. In any case, intergenerational transfers are 
probably empirically important. 
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ally lowers interest rates, generally by a sta- 
tistically significant amount. I have never 
' emphasized this finding, being content to 
show how little evidence there is that in- 
creased deficits raise interest rates. If, how- 
ever, one should decide to take this finding 
seriously, what explanation can one offer? 
One possibility is that the lower tax rates 
associated with a larger deficit raise the after- 
tax real return to saving, raising saving ap- 
preciably as Boskin has argued. Therefore, 
private saving rises not only by enough to 
pay all future tax liabilities à la Barro, but 
also by an additional amount, thereby lower- 
ing aggregate demand and hence interest 
rates. 


VII. Conclusions 


Economistş like to think of economics as a 
science. In a science, however, repeated con- 
tradictions of a paradigm lead to its aban- 
donment if there is any sensible alternative. 
One paradigm in economics implies that large 
deficits produce hıgh interest rates. This 
paradigm is not supported by the facts. In 
over a century of U.S. history, large deficits 
have never been associated with high interest 
rates. Even the postwar periods separately 
offer no support for a positive association 
between deficits and interest rates. Indeed, 
the evidence more strongly supports a nega- 
tive association than a positive one. There- 
fore, it seems that economists should be 
looking for an alternative paradigm to re- 
place their current one, The previous section 
suggested that this paradigm should contain 
elements of Barro’s model and should allow 
saving to increase with its real after-tax re- 
turn. 

This paper should not be taken to support 
deficit spending. In my view, which is the 
same as Barro’s (1979), the government ought 
to run whatever deñcit or surplus is neces- 
sary to flatten the expected future time pro- 
files of its marginal tax rates. Deficits reduce 
welfare if they lead to an expected upward 
trend in marginal tax rates. Conversely, 
surpluses reduce welfare if they lead to an 
expected downward trend. Therefore, con- 
cern about current deficits should focus on 
whether federal spending will eventually be 
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cut enough that current marginal tax rates 
will finance it, or whether marginal tax rates 
will have to rise. Concern should not focus 
on what deficits do to interest rates, capital 
accumulation, or economic growth, for there 
is precious little evidence that deficits affect 
these variables. 
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Transaction Costs in the Theory of Unemployment 


By PETER HOWITT* 


This paper addresses the problem of 
accounting theoretically for the persistence 
of large-scale unemployment. It briefly re- 
views some of the well-known shortcomings 
of the Keynesian account based upon sticky 
wages and prices and upon Robert Clower’s 
(1965) concept of effective demand, arguing 
that these shortcomings can. be seen as a 
failure explicitly to integrate transaction costs 
into the theory of unemployment. The main 
constructive contritution of the paper is an 
example of a simple macro model, along the 
lines of Robert Barro and Herschel Gross- 
man (1971), in which transaction costs are 
made explicit. An essential part of this exam- 
ple is an externality of the sort suggested by 
Peter Diamond (1982). The example pro- 
vides an account of persistent unemployment 
with many Keynesian features, yet without 
some of the Keynesian shortcomings. In par- 
ticular it assumes perfect wage and price 
flexibility. 


I. The Keynesian Account 


For future reference, I sketch the standard 
Keynesian account in terms of Figure 1, 
reproduced in essence from Barro and 
Grossman (p. 86). Both the output and labor 
market are in excess supply at a real wage 
equal to its general equilibrium value, w*. 
The supply of labor equals its notional de- 
mand n*. But the efective demand, as given 
by the schedule ABn’, is only n’, because 
` collectively the firms find themselves unable 
to sell any more output than can be pro- 
duced by this amount. Thus the amount 
n* — n’ of unemployment exists. 


*University of Western Ontario, London, Ontario 
N6A 5C2, Canada. This paper has benefited from the 
helpful comments and criticisms of Joel Fried, Tom 
Kompas, Richard Marning, John McMillan, Tom 
Rymes, Dan Usher, and John Vanderkamp; none of 
whom is responsible for any shortcomings. 
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FIGURE 1 


Over time the money wage and the price 
level will fall in response to excess supplies. 
This will generally raise the aggregate de- 
mand for goods, shifting the vertical portion 
of the effective demand for labor schedule to 
the right, and thus increasing employment. 
Less than full employment will persist if the 
process of deflation is slow, or if the effect of 
deflation on aggregate demand is small (or in 
the wrong direction). Involuntary unemploy- 
ment will also persist, with w exceeding the 
supply price of labor, unless wages fall more 
rapidly than prices, driving real wages down 
to the point where effective demand equals 
notional supply. 

This account has many virtues. It is con- 
sistent with the widely observed lags in wages 
and prices behind the business cycle with the 
countercyclical pattern of layoffs, and with 
the absence of any pronounced cyclical pat- 
tern to real wages. The assumption of quan- 
tity rationing underlying Clower’s distinction 
between notional and effective demands also 
makes the approach consistent with the ap- 
parently involuntary nature of large-scale 


VOL. 75 NO. 1 


unemployment, and with the observation that 
the typical business firm would usually pre- 
fer to increase its sales at the current price. 

There are, however, some well-known 
shortcomings. As Barro (1977) has pointed 
out, the account gives no clear explanation 
of why the mutually advantageous gains from 
trade implied by the fact that the supply 
price of labor at n’ is less than its marginal 
product remain persistently unexploited. De- 
fenders of the approach often take this failure 
as a logical consequence of wage-price sticki- 
ness. But Barro points out that such sticki- 
ness can be explained by theories which pre- 
dict that all potential gains from trade will 
be exhausted. For example, implicit con- 
tracts might specify efficient quantities of 
goods and services to be traded, along with 
money payments that are set in fixed ratio to 
the corresponding quantities in order to 
satisfy an independent condition of optimal 
risk sharing.’ Thus something in addition to 
price stickiness must be adduced in order to 
explain the market failure in Figure 1. 

That additional something is usually pre- 
sented by defenders of theories of non- 
clearing markets as being the limitations im- 
posed by transaction costs upon people’s 
ability to communicate offers to buy and 
sell.? The stickiness of prices in Keynesian 
economics results not from a full set of pre- 
arranged contractual agreements but from an 
institutional assumption that prices must be 
set and advertised by agents (often per- 
sonified collectively by the “auctioneer’’) be- 
fore there is time for everyone to agree upon 
what quantities to trade. These costs are 
what prevent the exhaustion of all gains from 
trade. But the main problem with this line 
of defense is that the transaction costs are 


1The model of Costas Azariadis (1975) actually im- 
plies a fixed real wage rather than the (temporarily) 
fixed nominal wage of Keynesian theory. However, 
Bennett McCallum (1978) has pointed out that the 
important qualitative implications of a natural-rate 
model with rational expectations and the Lucas aggre- 
gate-supply schedule, from which presumably all Keynes- 
ian elements of market failure are absent, would go 
through unaffected even if nominal and prices were 
preset by contractual agreements. 

2See, for example, Axel Leijonhufvud (1968), Arthur 
Okun (1981), and David Laidler (1982). 
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not integrated explicitly into the theory of 
unemployment. They do not appear in the 
decision problems faced by agents, except 
sometimes as part of an explanation of the 
demand for money. 

The problem is manifested in a difficulty 
with the concept of effective demand. Spe- 
cifically, why doesn’t the firm in Figure 1 try 
to remove its sales constraint by undercut- 
ting its rivals’ price? If it made the conjecture 
most compatible with the price-taking as- 
sumptions of the Barro-Grossman model, it 
would see itself as being able to supply any- 
where up to the entire market demand at 
anything less than the going price. In this 
case there would be no reason why the de- 
mand for labor should not be determined by 
the notional schedule in Figure 1, because a 
rational firm would ignore any constraint 
that could be removed by a negligible price 
reduction.? The concept of effective demand 
for labor would be redundant and there 
would be no unemployment in Figure 1. This 
difficulty might be resolved by invoking any 
of a number of costs of price adjustment. 
But the costs are absent from the standard 
Keynesian account.* 

The problem is also revealed by recalling 
that, even if we accept the effective demand 
schedule ABn’ as defining the relevant de- 
mand for labor, unemployment can persist in 
Figure 1 only if the money wage rate falls 
slowly relative to the price level. According 
to the usual textbook interpretation of the 
tatonnement process, this means that people 
remain unemployed only because they are 
slow to offer their services at less than the 
going wage. Similarly, the “contract” inter- 


3This problem was pointed out by Don Patinkin 
(1965, p. 323, fn. 9). 

4See, however, the attempt by Katsuhito Iwai (1981) 
to develop a general theory of nonclearing markets upon 
a microfoundation that makes explicit the institutional 
restrictions according to which firms set their prices. See 
also Geoffrey Woglom’s (1982) macro model, in which 
the failure of firms to engage in competitive price reduc- 
tions whenever they face prices in excess of marginal 
cost is based upon Joseph Stiglitz’s (1979) analysis of 
markets with costly communication. Woglom’s analysis 
is similar to the conjectural equilibrium analysis of 
Frank Hahn (1978), which provides another possible 
approach to resolving this difficulty. 
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pretation of Stanley Fischer (1977) and others 
requires the assumption that unemployed 
workers do not attempt to underbid anyone 
working on an unexpired contract (see 
Fischer, p. 198, fn. 17). This is not a con- 
vincing description of “involuntary” unem- 
ployment. As Axe: Leijonhufvud stressed in 
his well-known critique, Keynesian econom- 
ics thus agrees with the pre-Keynesian diag- 
nosis that people are unemployed only be- 
cause they are asking too much. One might 
defend Keynesian economics from this cri- 
tique by arguing that the slowness with which 
the unemployed cffer their services at less 
than the going wage is a theoretical proxy for 
the time cost of communicating and forming 
new matches in the labor market. But again 
these costs are absent from the account. 


Il. Transaction Costs and Thin Markets 


The preceding discussion attributes many 
of the shortcomings of the Keynesian account 
to the absence of explicit transaction costs, 
broadly interpreted to include costs of com- 
munication. It is a commonplace that such 
costs are higher the thinner the market; that 
the per unit cost of transacting depends in- 
versely upon the amount of activity in the 
market. This observation refers not to the 
well-known economies of scale from lumpy 
set-up costs (for example, William Baumol, 
1952), but to an externality whereby one 
agent’s trading costs are reduced by having 
agents on the other side of the market devote 
more resources to trading. 

The observation usually refers to cross- 
market comparisons, as between over-the- 
counter and regularly listed stock transac- 
tions, but it could equally well apply to 
intertemporal comparisons within any given 
market. For example, a decrease in the de- 
mand for labor makes it harder to find a job 
as well as reducing the wage, because poten- 
tial employers advertise less and become less 
willing to arrange interviews, read job appli- 
cations, return calls, and so forth. From the 


>How this can happen and why searching workers 
are affected by this change in recruiting behavior inde- 
pendently of its effects an wages is described graphically 
by Okun’s analysis of “No-Help-Wanted signs” (pp. 
56-61). 
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potential employer’s point of view, the labor 
market becomes less thin when the number 
of unemployed workers ‘searching for jobs 
increases and the cost of finding suitable 
potential recruits thereby decreases. In mar- 
kets for consumer durables, when demand 
falls many people stop reading advertise- 
ments, stop visiting sellers, and generally be- 
come more difficult for sellers to contact. 
The phenomenon is especially marked in the 
housing market, where a decrease in demand 
not only reduces the market price but also 
increases the expected waiting time required 
to sell at that price. 

This externality works mainly through the 
cost of communication. The extra cost of 
dealing in a thin market is primarily that of 
identifying, contacting, and negotiating with 
a suitable trading partner. This suggests that 
the externality is particularly difficult to in- 
ternalize. Such internalization would gener- 
ally require some kind of collective agree- 
ment to coordinate the activities of potential 
traders on both sides of the market. But the 
agreements themselves would require com- 
munications whose costs are subject to the 
externality. Once two potential trading 
partners have contacted one another, it is 
generally tóo late for them to agree to an 
arrangement to share the costs of contacting 
in such a way as to induce the efficient 
amount of contacting activity by each side.® 

Some internalization obviously is accom- 
plished by intermediaries in the labor market, 
such as employment agencies, university 
placement services, newspapers, and trade 
associations; as well as by retail and whole- 
sale firms, auction houses, jobbers, specialist 
traders, financial intermediaries, real estate 
agents, etc. in other markets. But the scope 
of such intermediation in labor markets is 
limited by the problems of heterogeneity and 


®Such arrangements are analyzed by Dale Mortenson 
(1982). As he points out, they are most likely to occur in 
markets intermediated by brokers who have dealt with 
each other in the past, either directly or through their 
common membership in some organized institution, and 
have thus had the occasion to reach some understanding 
prior to their current contacting activities. The brokers 
also need to have an expectation that their mutual 
dealings will continue in the future in order to have an 
incentive to adhere ex post to agreements that do not 
have the force of law. 
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asymmetry of information, which tend to 
render large-scale intermediation uneconom- 
ical. Even in other markets there is no reason 
to think a priori that intermediation elim- 
inates all substantial externalities. 

An example of a formal model of this kind 
of externality was provided by Robert Jones 
(1976), who based his explanation of the 
emergence of monetary exchange upon a 
search model in which the expected time 
required to contact a trading partner de- 
pended inversely upon the number of such 
potential partners actively in the market. - 

Diamond has shown, using this kind of 
search model, how the externality can ex- 
plain “low-level” equilibria in very special 
models, which are suggestive of fixed price 
excess-supply equilibria but without the fixed 
prices. In these models, a widespread expec- 
tation of high costs of contacting trading 
partners can be self-fulfilling. It will discour- 
age production, thereby resulting in a low 
volume of trade, and thereby bringing about 
the expected high cost by thinning out 
markets. 


Ii. An Example 


The example of this section can be seen 
as recasting into more familiar macroeco- 
nomic terms the basic results of Diamond.’ 
Rather than focus exclusively upon one of 
the many informational, logistical, institu- 
tional or strategic factors underlying transac- 
tion costs I shall model such costs in the less 
explicit but more general manner of such 
writers as Frank Hahn (1971), and Jürg 
Niehans (1971). 


7The differences between this model and Diamond’s 
are that: (a) Diamond’s model has essentially one kind 
of agent and one kind of good, rather than firms and 
households and labor and output; (b) his production 
technology is described by an exogenous Poisson pro- 
cess rather than a usual short-run production function; 
(c) his model has no congestion externalities; (d) he 
describes unemployment as waiting for a production 
opportunity and employment as searching for a trading 
partner, which on the face of it seems to get it the wrong 
way around, whereas this model has more conventional 
descriptions; (e) his model is explicitly dynamic whereas 
this one is static; and (f) his model is more explicit 
about the institutional arrangements underlying transac- 
tion costs. 
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Specifically, assume that traders are con- 
vened by an auctioneer (or a set of specialist 
auctioneers) able to find market-clearing 
wages and prices at no cost, but.unable to 
arrange the trades costlessly. There are un- 
specified trading institutions in place that 
reduce but do not eliminate the trading costs 
faced by households and firms. In addition, 
to the usual budget constraint, there is a 
transaction-cost constraint requiring each 
trader to use up resources in order to execute 
his planned transactions. 

There are only two markets, labor and 
output; and two types of traders, identical 
households and identical firms. Let Y, ,, 
and b, denote the quantity of output traded 
in the market, the amount of output used up 
by all firms in selling output (their “market- 
ing effort”), and the amount of output used 
up by households in buying output (their 
“buying effort”), all measured as aggregate 
quantities per firm. Each firm takes these 
quantities as given and faces the transaction- 
cost constraints: 


(1) s, = 6(5,,b,) y, 


where s, is his own marketing effort, y is the 
quantity he plans to sell, and ê 

(2) 6>0, &>0, <0. 
Equation (1) asserts that his selling cost must 
be incurred in the form of output used up, 
and that this cost is proportional to the 
volume of his transactions.? The negative 
dependency upon households’ buying effort 
asserted in (2) represents the externality de- 
scribed in the previous section. The positive 
dependency upon the marketing effort of the 
firm’s rivals represents an external disecon- 
omy that might reasonably be supposed to 


SAIL functions are assumed to be smooth. Partial 
derivatives are denoted by subscripts. Unless otherwise 
indicated the domain of each function introduced con- 
sists of all strictly positive values of its arguments, and 
unqualified statements like (2) are understood to hold 
over the entire domain of the functions involved. All 
prices and quantities are understood to be strictly posi- 
tive unless otherwise indicated. 

°This assumes away the important phenomenon of 
set-up costs. 
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counteract that external economy. For exam- 
ple, more advertising and product promotion 


by rivals might require the firm to increase. 


its own efforts to avoid losing customers.’ 


Averaging 0) across all firms yields 
(3) i= ale, b,) 7. 


- Assume that households’ transaction-cost 
constraints require a buying effort propor- 
tional to the quantity bought. Thus b, =B,y 
for some constant £, € (0,1). By specifying 


B, as a constant in this example, I am ignor- ` 


ing the external economy conferred upon 
buyers when firms spent more upon market- 
ing. Substituting for b, in (3) produces the 
equation: 


(4) 5, = 6(5,,8, J). 


Assume that for any y > 0 there i is Some 5, 
satisfying (4), and that 


(5) &(3,,B,F)-¥ <1 


Inequality (5) asserts that a firm does not 
have to match an increase in its rivals’ 
marketing effort in order to maintain con- 
stant sales. These two assumptions imply 
that (4) can be expressed as: 5, =5,(y), with 


(6) “5;(9) = (ë + B,¥6,)/(1- 6-5). 


. Thus the per unit acing cost faced by each 
firm will be 


for all (5,, 7). 





(7) o(3)= = =4(5,(5), 8,7). 

Assume ‘that the external economy dons 
inates the congestion externality, in the sense 
that a proportional increase in both market- 
ing efforts and buying efforts will reduce the 
per unit selling cost: 


(8) —- d&(@s, 0b), /d0 <0. 
"10 Such diseconomies are made explicit in the context 


of hiring labor, rather than selling output, by the analy- 
sis of myself and Presten McAfee (1983). . 
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Then an increase in the market quantity will 
cause a decrease in the per unit cost of 
selling: 


(9) 
o'(5)= (1/9) 5(F)—5,(5)/5) 


= (1/9)( 566, + 98,6 )/(1— yë) 
= (1/5)(1/(1- ¥4;)) 
-L 5(65,(5),68,3)lo-a <0, 


(from equations (5)-(8)). 
Finally, assume that 


(10) 


1+ 6 + ¥( BG. — 61) I6,,5,)=05,(5).8,5) > O- 


Assumption (10) is hard to interpret directly. 
Obviously it implies a limitation on the ex- 
tent of externalities, since 8,6, — õ, <0. It 
would be implied, given assumption (5), if 
we assumed that an increase'in market de- 
mand, accompanied by a corresponding in- 
crease in buying effort by households, would 
not generate so large an external benefit on 
firms that they could meet this increase 
without an increase in selling effort; that is, 
if we assumed that 5, > 0. For, in that case, 
(5) and (6) would imply that 1+ 6+ y( BG, 
— 6) = (1— Ye) +(6 + 98,6.) = (1 yë. 
+ 55(y))> 0. 
It follows from (5), (9) and (10) that | 


(11) 1+0(¥)+ yo(y) 


_1t+o+ 9(B,6, - 4) 


1- ő, >0. 


An example satisfying all the above condi- 
tions is the function: 


(12) &(s,b)=(1 + o u>0 
which yields 


(13)  o(F)=e®/(1- e). 
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An analogous treatment of the costs of 
buying and selling labor leads to the per unit 
cost of selling, 7(7), where 7 is the quantity 
of labor services traded in the market, and + 
is medsured in units of labor. Assume that all 
transaction costs in the labor market are 
incurred in the form of labor services used 


up. I shall interpret unemployment as labor `. 


services used up in the selling of labor 
services. The market quantity of unemploy- 
ment is 5,=7(”)n, and the rate of un- 
employment is the fraction of all labor 
services used in selling labor:4 


(14) 





As with ø, the per-unit cost of selling labor 
satisfies 
(15) 


t(ñ)>0, t'(7i) <0, 


1+ 1(#)+iir’(R) > 0. 


Therefore the rate of unemployment and the 
level of employment are inversely related: 


(16) u‘(7i) =7'(n)/(1+7(a)) <0. 


The cost of buying n units of labor is b, = 
Ban, for some constant £, € (0, 1). 

To sell y a firm must produce y(1+ o(¥)). 
If it hires n it can use n(1—8,) in produc- 
tion. It therefore chooses n to maximize its 


‘Interpreting (14) as the rate of unemployment 
requires one to identify 7 as not only the quantity 
traded but‘also the quantity employed. This is required 
again when n is used as the argument of a production 
function. I am thus abstracting from one of the most 
important implications of Okun’s “Toll” model, namely 
that the costly trades in the labor market are new 
matches. Thus transaction costs would perhaps better be 
described as a function of the rate of increase in em- 
ployment. This timeless model might be interpreted as 
describing stationary quantities chosen by households 
and firms who realize that more employment will, in the 
stationary state, imply more turnover (because, say, job 
separations occur at some exogenous proportional rate), 
and hence more new matches to be formed. Obviously a 
fuller treatment of time is required for an adequate 
treatment of this issue. 
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profit: 
f(n- B,))/+ o(¥))—wn, 


where w is the real wage and f a production 
satisfying 


(17) fx)> 03 £"(x) <0 
tim (f(x), £'(x)) = (0,00); 


for all x > 0; 


Jim (f(x), f'(x) = (00,0). 


Given any (w, Y) the firws demand for labor 


. is uniquely. determined by the first-order 


condition: 


08). ET Tea 10-4), 


which can be solved for the demand-for-labor 
function n“(w, y), with ' 


(19) 


Note that this demand function depends 
not only upon the real wage, but also upon 
the realized quantity. of aggregate. demand, 
y. This is because, in order to: formulate its 
plans, the firm must know the per unit cost 
of selling output, which depends upon ag-- 
gregate demand; as in the Barro-Grossman 
model, the firm must receive quantity signals 
as well as price signals. 

As Clower pointed out, this dependency of 
dernand upon realized quantities is what dis- 
tinguished Keynes’ concept’ of effective de- 
mand from the Walrasian concept of no- 
tional demand. But the present derivation of 
the effective demand for labor does not re- 
quire firms to make unrealistically pessi- 
mistic conjectures. Although they take the 
quantity demand per firm as given, they see 
themselves as able to sell more if they wish at 
the going price, as long as they are willing to 
pay the marketing cost. An increase in ag- 
gregate demand for output raises the de- 
mand for labor even with no change in the 
real wage, not because it raises the maximum 


n?>0, nf<0, ng>0. 
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‘amount a firm can sell, but because it makes 
any given amount of output easier to sell.!* 
Each household’s utility. function has the 
form U(z,m)— c(l), where z is consump- 
tion, m is demand for real money balances, 
and / is supply of labor. Assume that U is 
homogeneous of degree one with indifference 
‘curves that do not touch thie axes. Assume 
. also that there is an upper limit /> 0 to each 
household’s potential. labor supply and that 
. the cost function c is defined over the inter- 
val [0, /), with 


e(1)>0 and e”(1)>0 


(20) 
' for all / € (0, 1); 


c’(0) = 0 and lime!) = o. 


.The assumptions of homogeneity and ad- 
ditivity eliminate income effects from labor 
supply and permit a diagrammatic analysis 
similar to Figure 1. 

The household that buys y and sells n gets 
to consume y(1— f,) and must supply n(1 + 
7(”)). Thus the household’s decision prob- 
lem is to choose y, m and n so as to maxi- 
mize U(y(1-— B,),m)- e(n(1 + T(7))) sub- 
ject to the budget constraint y+m=wnt+q 
+ M/P, where m is the household’s profit 
income, M the supply of money, and P the 


price level, all of which the household takes 


as given. In equilibrium, m = M/P so that y 
and M/P must satisfy the marginal condi- 
tion 


(21) U,(y»(1-B,),M/P)(1-B,) 
=U,(y(1-B,),M/P). 
Given any (w,7) the household’s supply of 


‘ 121n this sense the model is similar to the stochastic 
manipulable rationing model of Lars Svensson (1980), in 
which the cost to an agent of trying ta exceed his 
allocated ration is that be might be forced to make the 
proposed trade. The difference is that, in Svénsson’s 
model, the rationing process uses up no resources 
whereas in this model it is costly to propose trades. In 
both cases one.ends up with an alternative concept of 
effective demand. z 
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labor: is uniquely determined by the marginal 
condition 


(22) w=c(nQ+(7))(1+1(7))/A, 


where A is the value of U, when (21). is 
satisfied. Homogeneity implies that À is a 
‘constant. Equation (22) can be solved for the 
“effective” supply-of-labor function n‘(w, 
n), with 
(23) n’>0, ni>0  n§>0. 
The dependency of labor supply upon the 
realized demand for labor, 7, arises because 
an increase in 7 reduces the per unit cost of 
selling labor. Since 7 is inversely related to 
the rate of unemployment (16), therefore the 
dependency of labor supply upon 7 is oper- 
ationally the same as the “discouraged 
worker” effect. 

An equilibrium is defined as a triple 
(w, n, y) such that 


CD. atnesa 
(25) n=n°(w,n), . 
(26) y(1+o(y))=f(n(1-8,)). 


Equation (24) is the usual labor market equi- 
librium condition. But equilibrium requires 
also that the quantity signals to which the - 
agents are responding correspond to the ac- 
tual market quantities. Thus (25) requires the 
quantity of labor taken as given by the 
household to equal the equilibrium quantity, 
and (26) requires the sales quantity taken as 
given by firms to equal the equilibrium quan- 
tity; that is the amount produced f(n(1— 
B,,)) minus the amount used up in marketing 
yo(y). (I now omit bars from market quanti- 
ties.) Given the equilibrium values of these 
variables, the price level satisfying (21) will 
equate y with the demand for output. 

The equilibrium condition (26) can be re- 
written in the following way. First define the 
function g(y)=(1+ o(»))y. .This function 
indicates the amount of production required 
to market any given quantity of sales. By (9) 


VOL. 75 NO. 1 
and (11),. « 


(27) Forall y>0, q(y) is continuous, 
strictly increasing, with q( y) > y. 


Next, define g=lim,_,.¢(y)20, and n= 
l- B, ¥qz0 (where f 0) = 0). Then 
qis the minimal amount of output needed to 
market any sales at all, and n the corre- 
sponding.amount of employment. Note that 
q is well defined, by (27), that n exists, 
by (17), and that n =0 if and only if q =0, 
by (17). 

Next. I show that given n, (26) has a 
solution y > 0 if and only if n >n. To show 
this suppose first that n <n. Then, by (17) 
and (27) f(nQ-B,))< f(u—B,))=9< 
q(y) for all y > 0, so (26) has no such solu- 
tion. Next suppose that n >n. Then by (17) 
and (27): 


Jim a(y) = f(n(Q-8B,)) <f(nQ-8,)) 
<%= jim, q(y). 


So, by Roll’s theorem and the continuity of 
q(-),.there is a solution to (26) with y > 0. 

Finally note that, since g(-) is strictly 
increasing, the implicit function theorem im- 
plies that (26) defines a function y(n) for all 
n>n and that 


(28): 9) = =R 
_ -B,)f" BDF 


Ea 


lim a*( f(n(1-B,))) 


Ve 


(29) tim 7(n) 


Il 


lim g7(x)=0. - 
rd 


The function ¥(-) indicates the level of sales 
that can feasibly be marketed given any 
amount of employment greater than the 
minimal amount n. Condition (26) is equi- 
valent.to the condition: y = y(n). 

I can now reduce the definition of equi- 
librium to one involving a single equation in 
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l 
| 
oon n om, À 


FIGURE 2 ` 


n. From the definitions of n and n°, (w, n, y)- 
is an equilibrium if and only if n satisfies ` 


1-8, 


(30) Gun n(1~B;)) 


~ (4 (n(n + (n)))/A, 


w equals the common value of either side of 
(30), and y = y(n). The two sides of (30) are 
the demand price and supply price for n 
units of labor, represented by D and S in 
Figure 2. 

Because of the externalities, the equi- 
librium will not generally be unique. To see 
this suppose first that there were no external- 
ities—that o and r were constant. Then the 
usual labor market equilibrium condition (24) 
would be sufficient to’ determine the equi- 
librium level of employment, without the 
quantity equations (25) and (26), because n* 
and n“ would depend only upon w. This 
equilibrium condition would be equivalent to 
(30) with o and r constant. Equilibrium 
would be unique because the assumptions of 
declining marginal product (17) and rising 
marginal disutility (20) of labor would 
guarantee that the demand price was de- 
creasing and the supply price increasing in n. 
This is illustrated by D’and S’ in Figure 2, 
along which o and 7+ equal o(y(n,;,)) and 
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7(n,,). But, with the externality, D can be 
upward sloping because as employment in- 
creases, the’ unit cost of selling output 
o(¥(n)) decreases (from (9) and (28)), which 
tends to increase the demand price. Likewise 
S can be downward sloping because as em- 
` ployment increases, the unit cost of selling 
labor decreases (from (15)) which tends to 
lower the supply price. These effects of exter- 
nalities make it possible for D and S to 
intersect more than once in nonpathological 
cases. 

Indeed it is possible to specify boundary 
conditions that guarantee multiplicity except 
in razor’s-edge cases. For example, suppose 
that in order to sell any output at all, firms 
must produce at least some positive critical 
mass of output; that is, that q > 0 and n > 0. 
Under this assumption the unit cost of sell- 
ing rises to infinity as sales fall to zero, and 
rises so fast that the total cost yo(y) is 
bounded away from zero. The example (12) 
specified above satisfies this assumption. 

In order for n to be the equilibrium level 
of employment, all the expressions in the 
equilibrium condition (30) must be well de- 
fined. This implies that n > n. It also implies 
that n(1+ 7(7)) must be less than the upper 
limit on labor supply /. From (15) the func- 
tion /(7)=n(1+ 7(n)) is strictly increasing 
and positive valued for all n>0, with 
a range (/,00) for some />0. Assume that 
1</. Then #=/71+//) is well defined and the 
restriction imposed by the limit on labor 
supply is that n be less than fi. 

If n>f, then no equilibrium is possible. 
So suppose that n < ñ. Then the equilibrium 
level of employment must lie in the interval 
(n, ñ), there must de enough to get the out- 
put market started but no more than can 
feasibly be supplied. Therefore, to show 
generic multiplicity, it suffices to show that 
the supply price exceeds the demand price 
for values of n close enough to n and for 
values close enough to ñ. If this is so, then in 
terms of.Figure 2 the only way that D and S 
can have a unique point of intersection is for 
them to be tangent at that point. But this is 
obviously a razor’s-edge’ case. Generically 
there will exist an even number of intersec- 
tions, so that if equilibrium exists it will be 
nonunique. 
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To show this, consider first what happens 
as n approaches ñ. Because i>n>0, the 
demand price remains bounded. But n(1+ 
7(n)) = I[(n) approaches I(#)=/ so that, 
by (20), the supply price becomes infinite. 
Next suppose n— n. Because n>0, (15) 
and (20) imply that the supply price remains 
bounded away from zero. Also, from (17), 
faQ- B,)) > SAA- B,)) > 0; but from 
(29), lim, . ,(1+ o(9(n))) = lim, 91 + 
o(y)) = 00, so the demand price approaches 
zero. Therefore the demand price is less than 
the supply price as n approaches either limit. 

A similar demonstration of generic multi- 
plicity goes through under the alternative 
assumption that /= lim, _,9(1+ 7(n))n > 0. 
Even with both / and q equal to zero a 
similar demonstration can be constructed 
under the assumption that 


jim [a +7(n))ce(n(1—7(n))) 


(1-0(9(n)))] 
/[A(1-B,)f(n(1-B,))] >1. 


Another consequence of the externalities is 
that not all gains from trade are fully ex- 
ploited in an equilibrium even if it is unique. 
Specifically, suppose firms were to hire a 
small amount more labor at the same wage, 
and the price level were to adjust so as 
to allow the resulting increase in output to 
be sold. Consider what would happen to 
the typical firm’s profit: f(n(1— B,))/Q+ 
o(y(n)))— wn. If there were no externalities 
(i.e., if ø were constant) then the firm’s 
marginal condition (18) would imply that 
profit would remain unchanged. But, with 
the externalities, ø would fall, so profit would 
increase. Next, consider the level of house- 
hold utility. If o, +, and m were constant, 
then according to (28) y would change at the 
rate dy/dn = (1 — B,,)f’/(1+ 0), which by the 
firm’s marginal condition equals the wage w; 
the change in household utility would there- 
fore be (1— 8, )U,w —(1+ 7)c’, which, by the 
marginal condition (22) and the definition of 
A, equals zero. But, with the externality, o 
and + would decrease. The decrease in o 
would make y increase by more than w. The 
decrease in + would make the disutility of 
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labor rise by less than (1+ 7)c’. Further- 
more, the change in the price level would 
have to keep the marginal condition (21) 
satisfied, which by homogeneity would re- 
quire real balances m to equal ky(n) for 
some constant k. Therefore m, would in- 
crease. Thus taking into account the exter- 
nalities and the change in m, utility would 
increase. Both firms and households would 
gain. 

The following argument shows that, if there 
are multiple equilibria, household utility will 
be strictly greater whenever employment is 
greater. Consider any two equilibria, nọ and 
nı, each satisfying (30), with O< no <n, 
Define 


o(n) =U(H(n)(1-B,), K(n)) 
—e(n(1+7(n))). 


I want to show that $(n,)<¢(n,). Next, 
define 


=, 
1+ 1(9(n))’ 


OEE t(n))). 


¥(n)= Max u| s0 -8) 


The first-order condition uniquely defining 
the solution to this problem is 


1- 
usea- rgy] 
(1-4,)(1-2) 
1+0o(F(7)) 
—e'(x(1+ 1(n)))(1+ 7(n)) =0, 
which is satisfied by x=” whenever n 


satisfies (30). Thus P(n) = ¢(n) whenever n 
satisfies (30). Furthermore, for all n> 0, 


-f’(x(1- B,)) 


Y(n) =—[0" 5+ f-(1-B,)/A+0)|U, 
Pita eee. 


Therefore, $(19) = ¥(19) < ¥(n1) = (7). 
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By (16) the rate of unemployment will be 
lower whenever employment is greater. But - 
what happens to the total amount of unem- 
ployment n7(n) as employment increases 
cannot be predicted. 


IV. Comparison to the Keynesian Account 


The preceding example shows how trans- 
action costs and the externality of thin 
markets might account for persistently high 
rates of unemployment. Under any of the 
boundary conditions discussed, or more gen- 
erally whenever multiple equilibria exist, the 
economy could shift permanently from one 
equilibrium to another with a lower level of 
employment and a-higher rate of unemploy- 
ment. How such shifts might be initiated and 
what course they would take can’t be 
analyzed with this static model. But the model 
predicts that increases in unemployment can 
persist indefinitely. 

The example has several Keynesian fea- 
tures, all of which are attributable to the fact 
that each agent is affected directly by the 
quantities 7 and y chosen by others. First, as 
we have seen, these direct effects are the 
reason why the example exhibits Keynesian 
“effective” demand and supply functions for 
labor. 

Second, in the case of multiple equilibria 
the model exhibits a reciprocal feedback be- 
tween labor and output markets similar to 
that involved in the Keynesian multiplier 
process. Consider a shift from ny to n; in 
Figure 2. This can be described as leftward 
shifts in the “constant-selling-cost” demand 
and supply functions to D” and S”. The. 
level of aggregate demand declines because 
of the decline in employment (from Y(n y) 
to y(n_,)). Conversely, employment declines 
at least in part because of the leftward shift 
in labor demand, which is caused by the 
decline in aggregate demand Y. 

The case of multiple equilibria highlights 
another Keynesian feature; namely, that 
the example is consistant with no discernible 


13«Keynesian” in the sensè of the account described 
in Figure 1. Keynes’ General Theory actually implies 
countercyclical wages. 
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cyclical pattern to real wages. It is obviously 
possible for the real wage to be the same in 
the two equilibria of Figure 2, in which case 
employment can fluctuate (between n, and 
n y) with no change in the real wage. 

Another Keynesian feature is the result 
that not all gains from trade will be fully 
exploited in equilibrium. We saw that, as in 
the Keynesian account, firms would willingly 
hire more workers if they thought that ag- 
gregate demand would go up by as much as 
the net supply of output; but they have no 
incentive to do so because they take the level 
of aggregate demand as given. 

Finally, it can be argued that the unem- 
ployment exhibited by the model is involun- 
tary, as in Keynesian economics, despite the 
flexibility of wages. As Don Patinkin (1965, 
pp. 313-15) has ‘argued, “involuntary” must 
mean‘chosen subject to an “ unusually severe” 
constraint. By this criterion the unemploy- 
ment in our example is involuntary in two 
distinct senses. First, in addition to the 
“usual” budget constraint workers are sub- 
ject to a constraint requiring so much time to 
be spent in unemployment for every hour 
worked. Although zach household: is choos- 
ing to incur the amount nr(n) of employ- 
ment, this choice is not being made as a 
substitute for employment as it would be if 
there were only the budget constraint. In this 
sense all unemployment in the example is 
involuntary. 

In principle there is, however, no reason to 
think of the constraints imposed by transac- 
tion costs as being any less “usual” than the 
budget constraint. Still there is a sense in 
which at least some of the unemployment in 
a low-level equilibrium (x, in Figure 2) fits 
Patinkin’s criterion of involuntariness. For, 
in this equilibrium, the transaction-cost con- 
straint could be regarded as “unusually 
severe.” In order to sell n; units of labor, 
the household is required to spend the 
amount n,tT(7,) in unemployment instead 
of the smaller amount n,7(n,,) that would 
be required to sell this much if the economy 
were at its high-level equilibrium. Thus the 
amount n,(t(n,)—T(nj)) might be re- 
graded as involuntary. If we interpret these 
increased costs along the lines suggested by 
Okun’s analysis as the increased difficulty of 
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finding potential employers who are actively 
hiring, then they are indeed what observers 
of labor markets in depression refer to when 
describing the rise in unemployment as in- 
voluntary. 

The example thus shows that it is possible 
to develop an account of unemployment with 
several Keynesian features, based upon the 
externalities of transaction costs, without 
some of the shortcomings of the Keynesian 
account. Specifically, the example does not 
require an assumption of unrealistically pes- 
simistic sales conjectures as a foundation for 
its concept of effective demand, and it avoids 
the dilemma of basing a theory of “involun- 
tary” unemployment on the refusal of the 
unemployed to work for less than the going 
wage. 

This is not to say that the example pro- 
vides a restatement of Keynesian economics. 
Among the Keynesian elements missing from 
it is any role of the marginal propensity to 
consume in the multiplier process. Nor is the 
model as it stands able to explain how 
changes in the level of aggregate demand, 
whether exogenous or induced by monetary 
or fiscal policy, could affect the level of out- 
put. In particular, money is neutral in the 
model, in the sense that all equilibria remain 
invariant in real terms to changes in M. Such 
changes might propel the economy from one 
real equilibrium to another, but the model as 
it stands has no dynamics with which to 
address the question. Nor is the model con- 
sistent with the Keynesian implication that, 
within some interval, any level of employ- 
ment is consistent with equilibrium under 
the same tastes and technology. Furthermore 
the assumption of perfectly flexible wages 
and prices makes it inconsistent with Keynes- 
ian explanations of the slow adjustment of 
nominal wages and prices. 


V. Conclusions 


Quantity adjustments are often seen as 
substitutes for price adjustments in Keynes- 
ian economics. If prices were perfectly 
flexible transactors would not have to be 
informed of realized quantities in order to 
formulate mutually consistent trading plans; 
they would just need to observe prices that 
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had been adjusted to their equilibrium val- 
ues. If prices were inflexible transactors 
would also have to know realized quanti- 
ties, which would have to be adjusted to 
their fixed-price equilibrium values. Patinkin 
(1976, especially pp. 65-66) has identified 
the essential contribution of Keynes’ General 
Theory as the analysis of the equilibrating 
role of such quantity adjustments. 

The example presented in this paper sug- 
gests that if there are significant external 
economies operating through transaction 
costs, quantity and price adjustments may be 
complements, not substitutes. Even with per- 
fectly flexible prices, transactors must know 
the equilibrium values of realized quantities 
in order to formulate mutually consistent 
plans. The quantity signals to which they 
respond must satisfy the consistency condi- 
tions (25) and (26). Because many of the 
essential features of the Keynesian account 
of persistent unemployment follow from this 
need for quantity adjustment, they will be 
exhibited even in models with fully flexible 
prices. 

None of this implies that perfect price 
flexibility is a good assumption, or that the 
issue of price flexibility has little quantitative 
importance for understanding fluctuations in 
unemployment. But it suggests that the issue 
of price flexibility is not crucial to many 
Keynesian results. When the transaction costs 
that are implicit-in Keynesian analysis are 
made explicit, these results go through re- 
gardless of the degree of price flexibility. It 
also suggests, therefore, that from a Keynes- 
ian perspective a deeper understanding of 
unemployment will come from paying more 
attention to these transaction costs rather 
than attaching to “sticky prices” the blame 
for all communication problems in the econ- 
omy.!* 

Future research along these lines will obvi- 
ously require a more explicit treatment of 
price formation, along with a more explicit 
account of the institutional arrangements un- 
derlying the cost of transacting. 


14 Joseph Ostroy (1973) gives a graphic description of 
the communication problems that would remain even if 
an auctioneer costlessly computed and announced equi- 
librium prices. 


HOWITT: TRANSACTION COSTS AND UNEMPLOYMENT 99 


REFERENCES 


Azariadis, Costas, “Implicit Contracts and Un- 
deremployment Equilibria,” Journal. of 
Political. Economy, December 1975, 83, 
1183-202. 

Barro, Robert J., “Long-Term Contracting, 
Sticky Prices, and: Monetary Policy,” Jour- 
nal of Monetary Economics, July 1977, 3, 
305-16. 


and Grossman, Herschel I., “A General 


Disequilibrium Model of Income and Em- 
ployment,” American Economic Review, 
March 1971, 61, 82-93. 

Baumol, William J., “The Transactions De- 
mand for Cash: An Inventory Theoretic 
Approach,” Quarterly Journal of Econom- 
ics, November 1952, 66, 545-56. 

Clower, Robert W., “The Keynesian Counter- 
revolution: A "Theoretical Appraisal,” in 
Frank H. Hahn and Frank P. R. Brech- 
ling, eds., The Theory of Interest Rates, 
London: Macmillan, 1965. 

Diamond, Peter A., “Aggregate Demand Man- 
agement in Search Equilibrium,” Journal 
of Political Economy, October 1982, - 90, 
881-94. 

Fischer, Stanley, “Long-Term Contracts, Ra- 
tional Expectations and the Optimal Mon- 
ey-Supply Rate,” Journal of Political Econ- 
omy, February 1977, 85, 191-206. 

Hahn, Frank H., “Equilibrium with Transac- 
tion Costs,” Econometrica, May 1971, 39, 
417-39. 

» “On Non-Walrasian Equilibria,” 
Review of Economic Studies, February 
1978, 45, 117. 

Howitt, Peter W. and McAfee, R. Preston, 
“Search, Recruiting, and the Indeter- 
minacy of the Natural Rate of Unemploy- 
ment,” Department of Economics, Re- 
search Report No. 8325, University of 
Western Ontario, December 1983. 

Iwai, Katsuhito, Disequilibrium Dynamics, New 
Haven: Yale University Press, 1981. 

Jones, Robert A., “The Origin and Develop- 
ment of Media of Exchange,” Journal of 
Political Economy, August 1976, 84, 757- 
75. 

Laidier, David, “On Say’s Law, Money, and 
the Business Cycle,” in his Monetarist Per- 
spectives, Oxford: Philip Allan, 1982. 





100 2 THE AMERICAN ECONOMIC REVIEW | 


Leijonhufvud, Axel, On Keynesian Economics 
and the Economics of Keynes, New York: 
Oxford, University Press, 1968. 

McCallum, Bennett T., “Price Level Adjust- 
ments and the Rational Expectations Ap- 
proach to Macroeconomics Stabilization 
Policy,” Journal of Money, Credit, and 

_ Banking, November 1978, 10, 418-36. 
Mortenson, Dale T., “Property Rights. and 
Efficiency in Mating, Racing, and Related 
Games,” American Economic Review, De- 
cember 1982, 72,.968-—79. 

Niehans, Jürg, “Money and Barter in General 
Equilibrium with Transactions Costs,” 
American Economic Review, December 

` 1971, 61, 7173—82. 

Okun, Arthur M., Prices and Quantities; 
Washington: The Brookings Institution, 
1981. 


MARCH 1985 


Ostroy, Joseph M., “The Informational Ef- 
ficiency of Monetary Exchange,” Amer- 
ican Economic Review, September 1973, 
63, 597-610. 

Patinkin, Don, Money, Interest, and Prices, 2d 

` ed., New York: Harper and Row, 1965. ` 

f , Keynes? Monetary Thought, Dur- 
ham: Duke University Press, 1976. 

Stiglitz, Joseph E., “Equilibrium in Product 
Markets with Imperfect Information,” 
American Economic Review Proceedings, 
May 1979, 69, 339-45. 





_ Svensson, Lars E. O., “Effective Demand and 


Stochastic Rationing,” Review of Economic 
Studies, January 1980, 47, 339-55. 
Woglom, Geoffrey, “Underemployment Equi- 
librium with Rational Expectations,” 
Quarterly Journal of Economics, February 
1982, 97, 89-107. i i 


The Demand for Unobservable and 
Other Nonpositional Goods 


By ROBERT H. FRANK* 


The importance of demonstration effects 
in consumption behavior has long been rec- 
ognized by economists and other social sci- 
entists.! But such demonstration effects by 
their very nature cannot apply with equal 
force to all categories of goods. We may 
know very well, for example, what kinds of 
cars acquaintances drive or the types of 
homes they live in, but we are much less 
likely to know how much they save or the 
amounts they spend on insurance. 

Even in circumstances where what others 
consume is known, interpersonal compari- 
sons with respect to certain types of con- 
sumption will be more important than will 
others. As Thorstein Veblen emphasized in 
1899, at least some people appear actively 
concerned about how the amount of leisure 
they consume compares with the amounts 
consumed by their peers. But for most 
people, we may safely assume that such 
comparisons pale in relation to the corre- 
sponding comparisons regarding, say, the 
education of their children. 

Following Fred Hirsch (1976, ch. 3), I use 
the term “positional goods” here to mean 
those things whose value depends relatively 
strongly on how they compare with things 
owned by others. Goods that depend rela- 
tively less strongly on such comparisons will 
be called nonpositional goods. As noted, the 
nonpositional category includes, but is not 
limited to, goods that are not readily ob- 
served by outsiders. This paper explores how 
patterns of spending behavior are affected by 
the fact that interpersonal comparisons apply 


*Associate Professor of Economics, Cornell Univer- 
sity, Ithaca, NY 14853. I thank Phil Cook, Larry 
Seidman, Bob Hutchens, and Dick Thaler for helpful 
discussions. 

1 For an extensive list of citations, see my 1985 study, 
chs, 2 and 7. 
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with greater force to some goods than to 
others. 

Section I begins with an example that il- 
justrates why interpersonal comparisons are 
more important for some goods than for 
others. This example also illustrates, in a 
qualitative way, the conclusion that nonco- 
operative consumption decisions result in an 
underconsumption of nonpositional goods. 

Section II then describes a formal model 
in which rank effects produce downward dis- 
tortions in individual demands for nonposi- 
tional goods. Under certain circumstances, 
collective restrictions on consumption behav- 
ior are shown to produce welfare improve- 
ments, even for fully rational consumers 
operating in structurally competitive en- 
vironments. Budget shares for certain non- 
positional goods are shown to vary sys- 
tematically with income and with the access 
individuals have to mechanisms for imple- 
menting cooperative consumption agree- 
ments. 

Section III further explores the adaptive 
significance of imitative behavior. Such be- 
havior is shown to be individually adaptive, 
but collectively maladaptive, in the context 
of a signaling competition in which observ- 
able consumption goods help identify indi- 
viduals of high ability. 

Section IV summarizes a variety of em- 
pirical evidence that bears on the hypotheses 
put forward in Sections I and II. This evi- 
dence suggests that James Duesenberry’s 
relative income hypothesis (1949) was 
abandoned prematurely by the economics 
profession. It also suggests an alternative 
interpretation of the economic role of the 
trade union. 

The paper concludes by noting that forced 
savings programs, safety regulation, overtime 
laws, and various other regulations of the 
labor contract may be interpreted as devices 
for mitigating the consequences of competi- 
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tions between workers for favored positions 
in the income hierarchy. The apparent 
strength of consumption externalities sug- 
gests that supply siders are barking up the 
wrong tree when they say that income and 
consumption taxes introduce distortions into 
important economic decisions. Rather, such 
taxes alleviate existing distortions in those 
same decisions. 


I. Individual Consumption Decisions when 
Relative Standing Matters 


In my 1985 study (ch. 2), I have argued 
that useful insights into people’s economic 
behavior are afforded by the view that the 
utility function (or what psychologists would 
call the structure cf motivation) was shaped 
by the forces of natural selection. By this 
view, the human nervous system is hard-wired 
with a panoply of tastes and aversions that 
contribute (or once contributed) to the indi- 
_ Vidual’s reproductive fitness. Sugar tastes 
sweet to us, for example, because having had 
an affinity for ripened fruit once contributed 
significantly to our primate ancestors’ capac- 
ities to survive and leave offspring. 

A more general implication of this view is 
that an element of almost overriding impor- 
tance in the structure of human motivation 
will be a taste for seeing to it that one’s 
children are launched in life as successfully 
as possible: Now, how successful one’s 
children will be in life depends much less on 
their skills and endowments in any absolute 
sense than on how these compare with the 
skills and endowments of others. Success in 
the labor market, fer example, depends much 
less on the quality of instruction one re- 
ceives, per, se, than on how one’s training 
compares with the training received by 
others.” Suppose we take as a working hy- 
pothesis that a parent’s utility function is 
programmed with an instruction something 
like, “Feel bad whenever your children are 
less well provided for than are the children 
of your peers.” What sorts of behavior would 


?See for example, A. Michael Spence (1974), Hirsch, 
and Lester Thurow (1975). 


MARCH 1985 


such a utility function predict that would not 
be predicted by the utility functions that 
economists generally work with? 

To pursue this question, consider an exam- 
ple in which two persons, A and B, are each 
faced with the choice of working in a clean 
mine or a dusty mine. Wages in the clean 
mine at $200 a week are lower than those in 
the dusty mine by $50, an amount that re- 
flects the cost of maintaining a dust-free 
working environment. The lone adverse con- 
sequence of working in the dusty mine is that 
life expectancy is shortened by fifteen years. 

If A is strongly concerned about where his 
children stand vis-a-vis B’s (with respect to 
education and various other advantages), and 
if B feels that same concern, then the payoff 
to each from working in a given mine will 
depend in a clear way on the mine chosen by 
the other. In choosing between the two mines, 
each must weigh not only his feelings about 
the value of extended longevity in ‘the ab- 
stract, but also the fact that his choice will 
affect his ranking in the income hierarchy. 
Suppose the two rank the four possible out- 
comes in the way shown in Table 1. 

The rankings in the upper-left and lower- 
right cells of Table 1 indicate that, in the 
absenceof concerns about the relative stand- 
ing, each would find it worthwhile to sacrifice 
$50 a week in order to escape working in the 
dusty mine. But neither is willing to make 
that same exchange if in the process he loses 
ground in the income hierarchy. As the rank- 
ings are configured here, A and B confront a 
standard example of the prisoner’s dilemma. 
The dominant strategy for each is to choose 
the dusty mine. Yet, by so doing, an outcome 
results that each finds distasteful in compari- 
son with the (feasible) alternative of both 
working in the clean mine. 

If preferences were indeed forged in the 
crucible of natural selection, it is easy to see 
why people might find it attractive to sacrifice 
longevity in return for an opportunity to 
provide decisive advantages for their children 
(or in order to prevent their children from 
becoming seriously disadvantaged in a rela- 
tive sense). Yet the number of favored posi- 
tions in any rank ordering is fixed inescap- 
ably by the laws of simple arithmetic. And 
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TABLE 1— MINE SAFETY CHOICES WHEN 
RELATIVE STANDING MATTERS 


B 
A Clean Mine Dusty Mine 
Clean Mine Second best for A Worst for A 
Second best for B Best for B 
Dusty Mine Best for A Third best for A 
Worst for B Third best for B 


Note: Clean mine: $200 a week; Dusty mine: $250 a 
week. 


thus the exchange that is so attractive from 
each individual’s point of view has no similar 
allure when. viewed from the perspective of 
the population as a whole. 

A related distortion is present when indi- 
viduals make decisions about how much 
leisure to consume. To the extent that extra 
income is valued not only for its own sake, 
but also for the relative advantages it af- 
fords, the option of working an additional 
hour will appear misleadingly attractive to 
individuals.” Conventional economic analy- 
sis shows the workweek that emerges in an 
atomistically competitive labor market to be 
Pareto optimal, but when relative standing is 
a primary concern, this result no longer holds. 
For the perceived individual payoffs from 
the sale of leisure will then add up to more 
than the realized aggregate payoff. 

Such distortions as these need not be 
viewed as having arisen because people are 
concerned about relative standing per se. As 
Hirsch, Amartya Sen (1983), and others have 
emphasized, having high relative standing is 
instrumental to the realization of numerous 
legitimate human objectives.’ Disdainful at- 
titudes towards people’s efforts to “keep up 
with the Joneses” should not be allowed to 
obscure the fact that concerns about relative 
standing are completely consistent with the 
rational pursuit of self-interest. 


3 Duesenberry makes a similar point. See also Richard 
Layard (1980) and Michael Boskin and Eytan Sheshin- 
ski (1978). 

4See also my 1985 study. 


FRANK: NONPOSITIONAL GOODS 103 


I. A Simple Model of the Demand 
for Nonpositional Goods 


Though the characteristics of consumption 
goods clearly vary continuously along many 
different dimensions, it will be convenient 
for analytical purposes to think of goods as 
falling into one of two classes, positional 
goods and nonpositional goods. Let us as- 
sume an individual’s utility is determined by 
how much of each type of good he has and 
how his consumption compares with the con- 
sumption of others. Interpersonal compari- 
sons matter, by definition, only with respect 
to positional goods. Specifically, let us as- 
sume a population of individuals in which all 
have identical utility indexes, 


U= U(x, ys R(x)), 


where x = positional consumption level, y = 
nonpositional consumption level, and R(x) 
is a number between 0 and 1 indicating the 
percentile ranking of x in the population of 
x values. If f(x) represents the density func- 
tion for x values and x, is the smallest value 
taken by x in the relevant population, then 
an individual with x = x, will have 


(1) R(x,)= [He ax. 


When individuals are spoken of below as 
making consumption decisions noncooper- 
atively, this will mean that they make the 
Nash-Cournot assumption that their own 
spending behavior does not perceptibly alter 
the spending behavior of others. That is, 
noncooperative consumption demands are 
defined as those that emerge when individu- 
als maximize utility taking the density f(x) 
as being externally fixed. : . 

The first-order conditions for the utility 
maximization exercise here are 


(2) (U,/U;)+(U;/U,) R(x) = P,./Py, 
and 


(3) P,x+P,y=M, 
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’ where U; is the partial derivative of U with 
respect to its ith argument, P, and P, are 
the prices of x and y, and where is 
income, which is exogenously given for each 
individual. Equaticn (1)-says that R(x)= 
f(x), so equation (2) may be rewritten as 


(2) (U,/U,) +(U/U,) f(x) = P,/P,. 


Against the equilibrium condition given in 
(2^), Jet us now contrast the solution that 
emerges when individuals maximize utility 
by acting cooperatively. First we must specify 
what purpose cooperative behavior is meant 
to achieve in this context. In equation (2’) we 
see that when individuals act noncooper- 
atively, each perceives that additional con- 
sumption x augments utility not only through 
its direct effect, U,, but also through its 
indirect effect on the. rank term, R(x). Yet 
the assumption of identical utility indexes 
assures that once the noncooperatively de- 
termined equilibrium is reached, each indi- 
vidual’s ultimate ranking in the positional 
goods hierarchy will .be the same as his origi- 
nal ranking in the exogenously given income 
hierarchy. Viewed from the perspective of 
the collective, the second, indirect return to 
positional goods corsumption is thus entirely 
spurious. 

Let us assume, therefore, that the objective 
of the cooperating population is to eliminate 
the influence of this spurious return from 
individual consumption decisions. If g(m) 
represents the original density function of 
income values and mọ the smallest income 
level in the population at issue, a natural way 
- of accomplishing this objective is for each 
individual to. allocat2 his income M across x 
and y as he would if his rank in the posi- 
tional goods hierarchy were taken to be fixed 
in advance at: 


(4) R(x)= ['slm) dm = G(a1). 


That is, let us assume that the cooperative 
case may be thought of in terms of a collec- 
tion of individual maximization problems of 
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the form 
(5) max U(x, y,G(M)), 
x,y 
subject to Px + P,y =M. 


Equation (5) is, of course, the same as the 
simple utility maximization problem from 
the traditional independent preferences set- 
ting, and its first-order conditions are thus 


(6) U,/U, = P,/P,, 


with the same budget constraint as in equa- 
tion (3).° ? 

Comparing the equilibrium equations (2^ 
and (6), the following propositions may be 
easily established: 


PROPOSITION 1: Cooperatively, determined 
demands will be higher for nonpositional goods 
and lower for positional goods than the corre- 
sponding demands determined noncooper- 
atively. 


PROPOSITION 2: Each individual’s utility 
level will be higher in the case of cooperatively 
determined demands than in the case of nonco- 
operatively determined demands. 


Both of these propositions reflect the fact 
that the presence of R(x) in the utility func- 
tion acts as an implicit subsidy to positional 
goods consumption in the noncooperative 
case, with the usual attendant consumption 
distortions and welfare reductions. 

Using the notation E„; to represent the 
elasticity of U with respect to its ith argu- 
ment, and E,, to represent the elasticity of 
R(x) with respect to x, equations (2’) and 
(6) can be rewritten as 


(2”) (y/x)( Ex /Ey2 


+ (Ey3/Eu2)Epx) =P, /P,, 


5It is easily shown that the allocation that emerges in 
the cooperative case lies in the core. 


VOL. 75 NO. I 
and 
(6’)  (y/x)( Ey /Ey2) = P,/P,. 


In populations in which x), the smallest 
value of x, exceeds zero, Ep, will be infinite 
at x, and, for any f(x) likely to be observed 


in practice, decline monotonically to zero as . 


x moves toward the maximum value in its 
domain. Let us suppose that Ep, behaves 
in this fashion, and let y=A(x) represent 
the income expansion path that obtains for 
the cooperative case. Then, for all utility 
functions for which (Ey3/Ey.)Ep, is a de- 
creasing function along y=A(x) (a very 
unrestrictive condition, since Eg, declines 
monotonically from oo to 0 along that path), 
we may easily demonstrate 


PROPOSITION 3: Budget shares for non- 
positional goods grow more rapidly (or decline 
- less rapidly) with income in the noncooperative 
than in the cooperative case. 


As a special case of Proposition 3, let us 
consider the nonpositional good “savings,” 
and suppose that, except for the influence of 
rank effects, savings behavior would be 
governed by the forces contemplated in either 
the permanent income or life cycle hypothe- 
ses of savings. That is, holding R(x) fixed, 
suppose that U(x, y, R(x)) is homothetic in 
x and y, where x is now consumption and y 
is savings. With R(x) fixed, budget shares 
devoted to savings will then be constant 
across income levels. This means that Propo- 
sition 3 can be restated as 


PROPOSITION 3’: Noncooperative budget 
shares for savings are an increasing function of 
the individual’s rank in the income hierarchy 
of the population of which he is a member. 


To go further in assessing the quantitative 
differences between noncooperative and co- 
operative demands, let us impose additional 
restrictions on the form of the utility index, 
U. The Cobb-Douglas form has the homo- 
thetic property assumed for the savings 
example, and is analytically convenient. 
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Specifically, let 
(7) U(x, y, R(x)) =x%y™(R(x))®, 


where @,@,, and a,>0. 

Using equation (7), the first-order conditions 
for a maximum in the noncooperative case 
are given by the budget constraint from- 


equation (3) and by 
(8) Oy Y/ 02x + a3 yf(x)/a,R(x) SPP 


For illustrative purposes, suppose the den- 
sity f(x) is uniform on the interval [xo, Kxo], 
where K is some positive integer. Using this 
form for f(x), equation (8) becomes 


(9) ay/ax + 3 Y/0y(x — xo) = P,/P,, 


The corresponding first-order condition for 
the cooperative case is simply 


(10) a Y/ 2X = P/P,- 


Whether the demand functions that emerge 
from the cooperative case differ substantially 
from the corresponding noncooperative de- 
mand functions is thus seen to depend criti- 
cally on the magnitude of the parameter a}, 
the elasticity of utility with respect to rank in 
the positional goods hierarchy. For the par- 
ticular case in which a,=a,=a;, budget 
shares for nonpositional goods are as de- 
picted in Figure 1. ; 

As indicated in Figure 1, the budget shar 
for nonpositional goods approaches zero for 
individuals near the bottom of the positional 
goods hierarchy, even though the derivative 
0U/dy becomes infinite as y approaches 
zero in the Cobb-Douglas form. Though the 
payoff to consuming y is very high at small 
values of y here, the payoff to additional 
consumption of x is even higher because of 
the advancement it enables in the positional 
goods hierarchy. That the hoped-for advance 
does not materialize in the end because of 
the parallel actions of others makes this con- 
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FIGURE 1. COOPERATIVE AND NONCOOPERATIVE 
BUDGET SHARES FOR UNOBSERVABLES 


sumption behavior no less purposeful from 
the perspective of the individual; failure to 
allocate consumption in this fashion while 
others do would result in a backward move- 
ment in the positional goods hierarchy, 
hardly a better result under the assumed 
preference ordering.° 

Elsewhere I have surveyed available em- 
pirical evidence from a number of studies on 
the comparative contributions to individual 
happiness levels made by absolute income 
levels on the one hand, and relative standing 


ŚIf people are certair. of their rank in the positional 
goods hierarchy, the model as it is expressed above does 
not produce a stable outcome. The lowest-ranking mem- 
ber of the hierarchy could initially move past the second 
lowest-ranking member by increasing his consumption 
of positional goods; and the second lowest-ranking 
member could then restore the original ordering by 
carrying out a similar shift of his own. But then the 
lowest-ranking member could reduce his consumption 
of positional goods without adversely affecting his rank- 
ing, which would already be as low as it could get. In 
turn, the second lowest-ranking member could then 
reduce his consumption of nonpositional goods without 
penalty, and in like fashion the higher-ranking members 
would one-by-one have an incentive to follow suit. Their 
having done so, the cycle would be set to begin anew. 

Alternatively, the Icwest-ranked member of the 
hierarchy may not be certain he is lowest ranked, and 
thus may be reluctant to act as if spending less on 
positional goods will not adversely affect his ranking. 
Another simple modificztion to the model that would 
generate a stable equilibrium would be to add the plau- 
sible assumption that people care not only about their 
rankings, but also about where they stand vis-a-vis the 
mean or some other cardinal parameter of the distribu- 
tion. These modifications complicate the exposition, but 
do not alter the conclusions stated in Propositions 1-3 
above. 
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on the other.’ All of the findings reported in 
these studies are consistent with the hypothe- 
sis that relative standing is far more im- 
portant than the absolute level of consump- 
tion in determining individual well-being. In 
view of the breadth and consistency of the 
available evidence on this question, it is far 
from fanciful to assign a significant role to 
the relative standing parameter a, in equa- 
tion (7). If the elasticity of utility with re- 
spect to relative standing in the consumption 
hierarchy is considerably greater than that 
for absolute levels of goods consumption, as 
all available evidence suggests, the resultant 
consumption distortions, and their implied 
welfare consequences, will be even larger than 
those pictured in Figure 1. 


I. Consumption as a Signal of Ability 


In the struggle to see the next generation 
safely launched, imitative behavior may, as 
noted in Section I, have individually adap- 
tive consequences. Granted, by spending 
more on one’s child’s education today, one’s 
rank in the consumption hierarchy may de- 
cline during retirement years. But from each 
individual’s perspective, the decline in future 
ranking may be more than compensated for 
by the present gain. (The fact that the 
sought-after advance in the current rankings 
cannot be realized collectively is cold com- 
fort to the individual who fails to keep rank 
today. I have argued elsewhere, 1985, ch. 7, 
that the divergence between individual and 
collective payoffs here may help account for 
what Pigou called the faulty telescopic facul- 
ty.) 

From the individual’s perspective, it does 
not even follow that consuming more now 
will necessarily result in diminished future 
consumption, because the information im- 
plicit in present consumption levels may 
affect future incomes. In societies in which 


7See my 1985 study, ch. 2. I have also argued that an 
implicit market exists for high-ranked positions in the 
earnings hierarchies we call firms. For all of the specific 
occupations for which I was able to construct empirical 
estimates, the implicit price of such positions is a sub- 
stantial fraction of total earnings (see my 1984 article). 
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economic and social interactions between in- 
dividuals are important (which is to say, in 
every society), information about the others 
with whom one might interact has obvious 
value. The mates we choose, the employees 
we hire, the people whose company we seek 
—all depend in a clear way on the informa- 
tion we are able to gather about other indi- 
viduals in our environment. Many of the 
most important decisions ever made about us 
turn on others’ estimates of what talents, 
abilities, and other characteristics we possess. 
Consider a population in which individuals’ 
abilities are known to differ substantially but 
in which any specific individual’s ability can- 
not be observed directly. Even in a loosely 
competitive labor market, there will be a 
strong positive correlation between individ- 
ual ability and income levels. Similarly, when 
there is broad dispersion in income levels, 
there will generally be a strong positive cor- 
relation between individual income levels and 
various observable consumption goods: the 
size and location of one’s home, the quality 
of one’s automobile or wardrobe, the clubs 
to which one belongs, and so on. When an 
individual’s ability level cannot be observed 
directly, such observable components of his 
consumption bundle constitute a signal to 
others about his total income level, and on 
average, therefore, about his level of ability.* 
Let us explore the extent to which imper- 
fect information. about ability might create 
incentives for people to rearrange consump- 
tion patterns to favor observable goods. 
Consider a population of N individuals with 
productive ability levels A,,...,.A,, which 
cannot be observed directly. The individuals 
are hired by firms in competitive labor 
markets, and are paid money wages, M),..., 
My, that are based on the firms’ estimates of 
their ability levels. Suppose, in particular, 
that 
(11) M,=24,+(1-z)A;,  i=1,..., N, 
where 0 < z <1, and 4, is the best estimate 
(in a sense to be defined presently) of indi- 


8Spence (ch. 8) attributes to Richard Zeckhauser the 
idea that consumption may act as a signal of ability. 
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vidual i’s ability that is available to persons 
outside the firm. That is to say, let us sup- 
pose that the wage a worker ultimately re- 
ceives from the firm he works for is an 
unbiased amalgam of his true marginal prod- 
uct, A, and the best estimate thereof that 
was available to the firm when the worker 
was a job applicant. How job applicants look 
on paper may be of interest in its own right 
to employers (especially for jobs in which 
contact with people outside the firm is im- 
portant), or may influence the extent to which 
firms invest in subsequent training for ap- 
plicants. 

Suppose that consumption of observable 
goods x, is related to income M; according 
to 
(12) 


x;=g(M;)+Y;, i=1,..., N, 


where y; is a random term with E(y,)=0 
and var(y;)= of. Faced only with informa- 
tion on x; an outside observer who knows 
the parameters that characterize the de- 
terministic component on the right-hand side 
of equation (12) then has available an un- 


biased estimate of M,, in the form of 


(13). 


where g~+( ) denotes the inverse of the func- 
tion g. Writing g=8(M;)-M,;=8,M,, and 
noting from equation (11) that the expecta- 
tion of M; equals A,, the outside observer 
thus has an unbiased estimator of A,, condi- 
tional on x, call it 


(14) Al = x,/B;. 


Now suppose the outside observer also has 
some other independent information about 
A;. In particular, suppose there is a test T; 
that satisfies 


(15) 


M,= g~(x;), 


TA tT, i=1,..., N, 


where 7; is a random term with E(7,)=0 
and var(7;)= 07, for all i. The information 
in this test and the information about A; 
from equation (14) can then be melded to 


form a composite estimate of A,;. From the . 
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stochastic independence of r, and y; it fol- 
lows that the weigkted sum 


2 Bü- z)o Xi 
Oe Ae B2(1—z)o2 +02 Bi 
iN T Y 


Iy 


+=, 
Bèl- z) + of 


is the minimum variance unbiased estimator 
for A, in the class of linear combinations of 
T, and x,/B,. 

Given the ability estimate in equation (16), 
any individual can increase outsiders’ esti- 
mates of his ability by devoting more of his 
resources to the purchase of x, according to 


A 


dA; 8(1—z)o,; 
OD east eee 
i Bel-z)op +o, 


The strength of this effect increases with 
the budget share for observables, B,, and 
with the test variance, 07, and is inversely 
related to o? and z. Unless the budget share 
for observables is very small, or the indepen- 
dent ability test extremely accurate, any one 
individual may substantially enhance others’ 
estimates of his ability by increasing the 
share of his budget devoted to observables. 
For the particular case of z=1/2, B;=.8, 
and of = o? , the elasticity of A, with respect 
to x; is more than .24, a very substantial 
effect indeed. Even when the effect on ability 
estimates of increasing x is much smaller 
than in the above example, it may nonethe- 
less be sufficient to alter the outcome of 
important decisions regarding closely ranked 
candidates. Close employment decisions, for 
example, can obviously be influenced deci- 
sively even by very weak correlates of ability: 
placement counselors have long stressed the 
importance of quality attire and a good ad- 
dress in the job-search process. 

To the extent that important outcomes do 
indeed hinge on the signals implicit in ob- 
servable consumption levels, individuals who 
do not rearrange their consumption bundles 
in favor of observable goods will not always 
fare better than those who do. It may even 
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be the case that curtailing the proportion of 
income devoted to unobservable consump- 
tion goods will enhance an individual’s earn- 
ings to such a degree as to raise the actual 
level of consumption of unobservables. Thus, 
while reduced consumption in the current 
period is normally thought of as enhancing 
consumption possibilities in later periods, 
precisely the opposite result may obtain if 
current consumption is an important indica- 
tor of ability. First impressions often count 
for a lot, and as the apparel companies are 
fond of reminding us, one doesn’t get a 
second chance to make a first impression. 

But while devoting extra resources to the 
consumption of observables may be highly 
adaptive from the point of view of the indi- 
vidual, it is clearly suboptimal from the point 
of view of the population as a whole. One 
individual’s forward move in any hierarchy 
can occur only at the expense of backward 
moves by others. If some individuals re- 
arrange their consumption bundles to favor 
observable goods, others who do not do so 
will then be perceived as standing lower in 
the distribution of productive ability than 
they actually do. One individual’s “offensive” 
signal is cancelled by another’s “defensive” 
signal, and in the end too many resources are 
devoted to the consumption of observable 
goods. 

The ability-signaling rationale for imita- 
tive behavior suggests that incentives to dis- 
tort consumption in favor of observable 
goods will be inversely related to the amount 
and reliability of independent information 
that exists concerning individual abilities. 
Stable environments in which long-standing 
social networks exist will have more such 
information than do less-stable environ- 
ments, and for this reason the budget shares 
of unobservables should be larger in the 
former than in the latter. In the same vein, 
people who move frequently should have 
lower budget shares for unobservables than 
those who stay put.? To the extent that in- 


? These observations are in accord with, and suggest a 
possible basis for, the fact that consumption patterns in 
small towns are often said to exhibit a certain sanity 
that metropolitan consumption patterns seem to lack. 
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dependent measures of an individual’s ability 
become more numerous and reliable as an 
individual grows older, we expect budget 
shares for observables to decline with age. 
To the extent that individuals are in competi- 
tion with one another for potential mates, 
budget shares for unobservables should be 
higher for married persons than for unmar- 
ried persons.!° 

Whether these predictions of the ability- 
signaling model will find empirical support 
remains to be seen. But even if imitative 
behavior could not be easily rationalized on 
the basis of the characterization of individual 
self-interest offered here, there would remain 
the question of whether the predictions about 
spending behavior made in Sections I and IJ 
are empirically valid. To this question let us 
now turn. 


IV. A Survey of Empirical Evidence 
A. Savings vs. Income 


For many years economists struggled to 
resolve the apparent paradox implicit in the 
observation that the average propensity to 
consume falls with income in cross-section 
data, but is constant in time-series data. 
Duesenberry’s proposed solution to this puz- 
zle in 1949 was essentially the same as the 
one stated in Proposition 3’ above, namely, 
that demonstration effects weigh relatively 





Differences between urban and rural consumption pat- 
terns may thus spring less from fundamental differences 
in the personal values held by the two groups than from 
differences in the payoffs they face from consuming 
observable goods. 

\0The importance of sending ability signals via the 
goods one consumes will naturally vary with one’s cho- 
sen occupation. Earnings and the abilities that count 
most among research professors are not very strongly 
correlated, and many professors think nothing of con- 
tinuing to drive a 10-year-old automobile if it still serves 
them reliably. But only in a very small town, where 
people know one another very well, might it not be a 
mistake for an aspiring young attorney to drive such a 
car in the presence of his potential clients. Good lawyers 
generally earn a lot of money, and people with a lot of 
money generally drive fashionable new cars. The poten- 
tial client who doesn’t know better is likely to assume 
that a lawyer with a battered car is not much sought 
after. 
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more heavily on people with lower incomes, 
causing them to consume higher fractions of 
their incomes than do people with higher 
incomes. This sense of relative deprivation is 
not attenvated by across-the-board changes 
in absolute income, and Duesenberry thus 
saw no reason for aggregate income growth 
to alter the average propensity to consume 
over time. 

Though Duesenberry’s explanation was 
persuasive to many, and seemed an intui- 
tively plausible description of how people 
actually behave, it is fair to say that many 
economists felt uncomfortable with what they 
regarded as a sociological theory of the con- 
sumption function. To many economists, the 
notion of consumers being strongly in- 
fluenced by demonstration effects in con- 
sumption must have seemed troublingly at 
odds with the postulate of rational pursuit of 
self-interest. It is hardly surprising, therefore, 
that the profession later so warmly embraced 
Milton Friedman’s permanent income hy- 
pothesis (1957) and the life cycle hypothesis 
of Franco Modigliani and Richard Brumberg 
(1955). Without relying on vague constructs 
borrowed from other branches of the social 
sciences, these theories provided clear a priori 
reasons, carefully grounded in utility-maxi- 
mizing behavior, for the observed pattern of 
average propensities to consume in time- 
series and in cross-section data. 

There is no question that the phenomena 
addressed by the permanent income and life 
cycle theories are real and important. But 
these theories simply cannot account fully 
for the positive relationship between savings 
rates and incomes we observe in cross-sec- 
tion samples of individuals. The life cycle 
and permanent income theories of saving 
both insist that if the influence of life cycle 
differences and transitory earnings could be 
eliminated, we would then see that high- 
income persons save the same fractions of 
their incomes as do low-income persons. In 
study after careful study, however, this pre- 
diction has failed to find empirical support. 
Thomas Mayer (1966), for example, has 
argued that one way of eliminating the effects 
of transitory earnings variations is to look at 
average savings rates across occupations. 
Though in any given year, for example, some 
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attorneys will have higher incomes than nor- 
mal, others will have unusually low incomes; 
in a large sample of attorneys, therefore, the 
surpluses of those who had good years will 
largely cancel the shortfalls of those who had 
bad years. Mayer observed that the perma- 
nent income hypothesis requires that the 
average savings rate for an occupation should 
thus be independent of its average income 
level. He then gathered data on average sav- 
ings rates and average income levels for 
different occupations in numerous Western 
countries during different periods in the 
twentieth century. For virtually every coun- 
try for which the necessary data were avail- 
able, Mayer found occupational savings rates 
positively correlated with average income 
levels by occupation, a pattern that is flatly 
inconsistent with the permanent income hy- 
pothesis." 

H. W. Watts (1958) went a step further by 
studying the savings behavior of groups of 
individuals selected so as to represent similar 
heterogeneous cross sections of the popula- 
tion with respect to age. In so doing, Watts 
eliminated not only transitory earnings effects 
by focusing on group averages, but life cycle 
effects as well. He notes that it is clear from 
his findings that other factors besides income 
affect savings rates, but that it is equally 
clear that there is a significant positive rela- 
tionship between savings rates and lifetime 
income. 

Perhaps the most damaging evidence 
against the life cycle and permanent income 
theories has come in a recent study by Peter 
Diamond and J. A. Hausman (1982). Using 
data that record the spending and savings 
behavior of the same group of individuals 


Some authors (see, for example, P. L. Menchik, 
1979) have attempted ta reconcile the life cycle and 
permanent income hypotieses to the savings rate data 
by arguing that the rich are motivated to bequeath 
larger shares of their lifetime wealth to their heirs than 
are the poor. Yet the aggregate ratio of bequests to 
national income has not risen hand in hand with income 
as a consumption theory based on absolute wealth would 
require. If, on the other hand, the bequest motive de- 
pends on relative wealth, then the permanent income 
and life cycle theories are almost indistinguishable from 
Duesenberry’s relative income theory. 
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over a multiyear period, Diamond and Haus- 
man find that, even after accounting for per- 
manent income and life cycle effects, savings 
rates still rise substantially with incomes. 
They write 


.-.[O]Jur most important finding is the 
extent to which the savings to perma- 
nent income ratio rises with permanent 
income. Not only does the level of 
savings (wealth) rise with permanent 
income, but it does so in a sharply 
non-linear fashion.... [for permanent 
incomes below $4770 per year, the sav- 
ings-permanent income ratio rises by 
3.3 percent for each extra $1000 of 
permanent income;] beyond $4700 it 
rises 5.7% for each extra $1000 and 
beyond $12,076 it rises by 14.2%. These 
results strongly confirm...that a simple 
linear relationship between savings and 
permanent income is not supported in 
our data. ... [pp. 36-37] 


Numerous other authors have presented 
evidence that savings rates are positively 
related to life cycle and permanent income.” 
In his review of this evidence, Mayer wrote, 
“...of all the many tests which have been 
undertaken by friends of the [proportional 
savings rate] hypothesis, not a single one 
supports it... I therefore conclude that the 
proportionality hypothesis is definitely inval- 
idated...” (1972, p. 348). 

The evidence on the savings vs. income 
relationship is so strong and so consistent 
that it would appear difficult for proponents 
of the permanent income and life cycle theo- 
ries to continue to insist that savings rates 
are unrelated to income. Yet these claims 
persist in most major undergraduate and 
graduate texts in macroeconomics.3 

I have argued here that, in contrast to the 
permanent income and life cycle theories, a 
consumption theory that incorporates peo- 
ple’s concerns about relative standing is able 


12For a thoughtful survey of these studies, see Mayer 
(1972). 

VAt least two leading macroeconomics texts (Thomas 
Sargent, 1979, and Robert Gordon, 1978) do not even 
mention the relative income hypothesis at all. 
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to account for the observed positive relation- 
ship between savings rates and income. 
Granted, the permanent income and life cycle 
theories have made an important contribu- 
tion to our understanding of consumer 
behavior—long-run considerations are im- 
portant to most consumers, and anyone who 
ignores that fact will make systematic errors 
when trying to predict consumer behavior. 
But in view of the empirical evidence, the 
extent to which these theories have supplant- 
ed Duesenberry’s relative income hypothesis 
in modern textbooks seems yet another testa- 
ment to the power of the a priori beliefs held 
by most economists. This outcome is not 
without irony, since we have seen that con- 
cerns about relative standing may well be 
fully compatible with the rational pursuit of 
self-interest, and therefore presumably not at 
all in conflict with economists’ important 
prior beliefs. If this view wins acceptance, it 
suggests that greater attention be accorded to 
Duesenberry’s explanation of the savings rate 
paradox, at least until some new empirical 
evidence is uncovered that proves it faulty. 


B. Union vs. Nonunion Compensation 
Packages 


To examine Proposition 1 requires that we 
uncover some source of variation in the ex- 
tent to which individuals are able to form 
cooperative consumption agreements with 
other members of their personal reference 
groups (the “relevant population” noted in 
Section JJ). Both union and nonunion firms 
commonly facilitate collective consumption 
agreements regarding insurance, savings, and 
a variety of other fringe items. Several con- 
siderations suggest, however, that union 


4 Robert Clower was thus, in my view, correct when 
he wrote that “...there seems to be no reason why the 
basic Duesenberry ideas should not be accepted as an 
integral part of the pure theory of consumer behavior” 
(1952, p. 178.) But he went on to say “...one gets the 
impression... that the interdependence postulate is com- 
paratively innocuous as concerns established doctrines; 
but this remark may require considerable qualifications 
in the light of subsequent, and perhaps more sophisti- 
cated, inquiries” (p. 178). This inquiry is hardly a very 
sophisticated one, but it does suggest a number of such 
qualifications. 
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members are relatively better positioned to 
implement such agreements than are their 
nonunion counterparts. First, the average 
length of job tenure is much higher for union 
than for nonunion members,’ which pre- 
sumably will give rise to closer personal as- 
sociations between coworkers in union firms 
than in nonunion firms. Accordingly, a union 
member’s personal reference group should be 
more heavily composed of coworkers than 
should the nonunion worker’s. Second, a 
similar tendency should emerge as a result of 
union firms being larger, on average, than 
nonunion firms. Third, the very existence of 
the union’s administrative apparatus may 
facilitate an exchange of information be- 
tween coworkers that enhances the likelihood 
of their being able to form agreements about 
how compensation should be allocated be- 
tween various budget categories.!© These 
considerations suggest that budget shares de- 
voted to nonpositional goods should be 
higher for union members than for nonunion 
members. 

The sociological literature on reference 
group theory stresses that an individual’s 
personal reference group tends to consist 
disproportionately of others who are similar 
in terms of age, education, and various other 
background variables.” We also know that 
union members earn significantly higher 
wages than do nonunion workers with com- 
parable job skills.!8 These observations to- 
gether imply that a union member with a 
given income level will have higher income 
relative to the noncoworkers in his personal 
reference group than will a nonunion worker 
with the same nominal level. Referring to 
Proposition 3, this union-nonunion differ- 
ence in rank vis-a-vis noncoworker refer- 


15Jacob Mincer (1983) finds, for example, that quit 
rates in the union sector are about one-half as large as in 
the nonunion sector for young men and about one-third 
as large for men over 30. 

16See, for example, the arguments advanced by Albert 
Hirschman (1970). 

17§ee, for example, Robert Merton and Alice Kitt 
(1950), Leon Festinger (1954), James Davis (1959), and 
Robin Williams (1975). 

18Mincer (1983), for example, finds ability-adjusted 
union wage premiums of 6-14 percent for men under 
30, and 4-12 percent for older men. 


112 er THE AMERICAN ECONOMIC REVIEW 


ence group members will act to reinforce the 
specific predictions about union-nonunion 
differences in the shares of total compensa- 
tion devoted to nonpositional goods. 

Richard Freeman (1981) has examined the 
effect of collective bargaining on the fringe 

- share of the compensation’ package, and his 
findings. are strongly in accord with Proposi- 
tion 1. Using data from the Bureau of Labor 
Statistics’ Expenditures for Employee Com- 
pensation Survey, Freeman estimated the 
effect of collective bargaining on eight com- 
ponents of voluntary fringe benefits. These 
results are reproduced here as Table 2. The 
coefficients reported therein represent partial 
effects -of unionism on the various fringe 
items, wage income having been included as 
an explanatory variable in the regression 
equation from which those coefficients were 
taken. Given what intuition tells us about 
what constitutes a positional consumption 
good, the coefficients in Table 2 are strik- 
ingly consistent with the hypothesized effect 
of unionism on the structure of compensa- 
tion. 

Note, for example, that collective bargain- 
ing has its largest impact on fringe items 1 
and 4. Union workers devote almost 48 per- 
cent more to insurance benefits than do non- 
union workers with the same income levels. 
Similarly, union workers devote more than 
41 percent more to pensions than do non- 
union workers with the same income levels. 
These findings are in strong accord with the 
hypothesis that cooperative decisions will 
tend to favor unobservable goods. The find- 
ing that union workers devote a larger share 
of total compensation to “paid” vacations 
than do similarly situated nonunion workers 
is consistent with the view that leisure is a 
nonpositional good. 

Freeman’s estimates of the effects of col- 
lective bargaining-on shift differentials and 
overtime premiums offer a mixed message 
‘for the theory of collective bargaining offered 
here. That union members have higher shift 
differentials (for example, premiums for 
working at night) is consistent with the no- 
tion that union workers will act more effec- 
tively than others do to limit the extent to 
which they exchange unfavorable working 
conditions for higher incomes. Freeman re- 
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TABLE 2— THE EFFECT OF COLLECTIVE BARGAINING ON 
SPECIFIC FRINGES, ALL PRIVATE INDUSTRY, 1967-72 


Cents per Hour 
Spent on Fringe Coefficients? 
Fringe (1) (2) 


1. Life, Accident, and 


Health Insurance 10.1 4.8 
(0.2) 

2. Vacation 8.3 1.6 
(0.2) 

3. Overtime Premiums 10.1 —0.5 
(0.4) 

4, Pension 9.4 3.9 
(0.4) 

5. Holidays 5.2 0.8 
(0.1) 

6. Shift Differential 11 0.3 
(0.1) 

7. Sick Leave 1.1 —0.5 
(0.1) 

8. Bonuses 1.8 —1.4 
(0.3) 


Source: Freeman (1981, Table 4, p. 503). 
aFor the effect of collective bargaining on col. 1. 
Standard errors are shown in parentheses. 


ports, however, that overtime premiums are 
actually smaller for union workers than for 
nonunion workers. That finding does not 
support the view of union objectives offered 
here. But the union-nonunion difference is 
less than 5 percent of the total devoted to 
this fringe item, and is not statistically sig- ` 
nificantly different from zero. Overtime pre- 
miums, moreover, are largely dictated to em- 
ployers by the provisions of the Fair Labor 
Standards Act, so it is not clear that we 
would expect to see significant union-non- 
union differences in this item in any event. 
Sick leave is also smaller for union than for 
nonunion workers, though the difference here 
too is small. 

Note, finally, that Bonuses (item 8) are 
substantially smaller for union workers than 
for nonunion workers with the same in- 
comes. Bonuses are equivalent to wage in- 
come insofar as both come in the form of 
cash. Bonuses therefore represent a portion 
of the compensation package that is left free 
from any collective allocation pattern the 
respective groups may wish to promote. 
Accordingly, Proposition 1 predicts that the 
bonus item will be larger for nonunion than 
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for union workers who have similar income 
levels. And Freeman does find the former to 
be four and one-half times the latter. 

Needless to say, other explanations than 
the one advanced here may be offered in 
support of the coefficient pattern we see in 
Table 2. Freeman’s own explanation for the 
observed difference in fringe shares relies on 
the assumption that older workers are simul- 
taneously less mobile and have greater de- 
mands for fringe benefits than do younger, 
less tenured workers. He asserts that the 
demands of more senior workers are effec- 
tively expressed through the collective bar- 
gaining mechanism, but tend to be under- 
stated in the competitive outcome, where the 
compensation package is shaped primarily 
by the preferences of younger, more mobile 
workers, who are relatively less concerned 
about fringe benefits. Let us briefly consider 
this alternative explanation. 

Freeman’s explanation requires that non- 
union employers, who are assumed to em- 
ploy captive older workers, be unable to 
design a discriminatory compensation pack- 
age that simultaneously appeals to the tastes 
of both junior and senior employees alike. If 
employers are free, as they appear to be, to 
offer compensation packages in which both 
wages and fringes can be linked by formula 
to the employee’s length of tenure with the 
firm, then Freeman’s nonunion firm must 
have higher labor costs than (and should 
eventually be driven out by) other nonunion 
firms that pay lower wages but provide 
greater fringe benefits to more senior workers. 
Indeed, union and nonunion establishments 
alike do in practice link both wage payments 
and at least some fringes, such as pensions 
and vacations, directly to length of tenure 
with, the firm. Other fringes, such as life and 
accident insurance, are often linked to total 
compensation, which, in turn, is highly corre- 
lated with tenure. Just as Freeman’s argu- 
ment implies non-cost-minimizing behavior 
on the part of nonunion firms, it also requires 
non-utility-maximizing behavior on the part 
of unions. Since fringe packages are easily 
designed to discriminate by age, why should 
older union workers force younger workers 
to consume uneconomically large shares of 
compensation in the form of fringe benefits? 
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Mincer (1984) finds a pattern of union- 
nonunion compensation differences similar 
to the one found by Freeman, for which he 
offers yet another explanation. Mincer argues 
that union workers are fearful that if they 
raise wages too high, firms will.find it profit- 
able to constrain the number of hours - 
employees may work. Mincer doesn’t say, 
but the reason that unions don’t: simulta- 
neously bargain with firms to prevent such 
hours reductions is perhaps that unpredict- 
able variations in product demand (unob- 
servable by workers) make it inefficient to do 
so. In any event, Mincer then argues that 
union workers try to frustrate this stratagem 
by demanding a larger share of their com- 
pensation in the form of fringe benefits, 
which act as lump sums in the compensation 
schedule, thus reducing the marginal gain to 
firms of curtailing hours worked? 

This is a curious strategy for a union to 
pursue. Any union that had sufficient bar- 
gaining power to implement such a strategy 
presumably would also have sufficient power 
to demand and get a cash intercept term 
appended to its weekly salary formula. Shift- 
ing part of cash compensation into such an 
intercept term would produce the same 
change in marginal conditions facing firms as 
would shifting compensation into lumpy 
fringe benefits, but would afford workers 
greater latitude in their consumption deci- 
sions, and would lead therefore to higher 
utility levels for union workers: - 

Arguments similar to the ones discussed 
above may be applied to the comparison of 
safety levels across union and nonunion 
firms. Elsewhere (1985, ch. 7) I have argued 
that consumption decisions regarding “con- 
tingent goods” have many of the same prop- 
erties as those that apply to nonpositional 
goods. A contingent good is one that has a 
payoff only if some unlikely event occurs. 
Insurance and safety devices are examples of 
such goods. If contingent goods are like non- 
positional goods, then union workers should 
devote larger shares of total compensation 
to safety than should otherwise similar non- 
union workers. 

Unfortunately, little reliable information 
exists on the total level of expenditures firms 
make to promote health and safety in the 
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workplace. But if union workers are better 
able to express cooperative demands for 
safety than are nonunion workers, it then 
follows that (holding income and the level of 
risk exposure constant) the reservation price 
for accepting a given increment in risk ex- 
posure should be higher for union than for 
nonunion workers. 

In their widely cited 1976 paper, Richard 
Thaler and Sherwin Rosen report the results 
of a statistical study whose structure is well- 
suited for testing this hypothesis. In their 
study, they estimate that the union worker 
must receive a risk premium that is $8.08 per 
week higher than the premium required by 
an identically situated nonunion worker for 
accepting a 1/1000 increase in the annual 
probability of death. The particular estimate 
of interest from the Thaler-Rosen study is 
their regression coefficient for the interactive 
effect of risk and union membership. A test 
of the null hypothesis that collective bargain- 
ing does not affect the wage-risk tradeoff 
translates in the Thaler-Rosen study as a test 
of the hypothesis that the coefficient on the 
(risk X union) variable is zero. The ¢-statistic 
for this coefficient is 2.02, which enables us 
to reject the null hypothesis at conventional 
significance levels. The union-nonunion dif- 
ference in risk premiums amounts to a sub- 
stantial fraction (often more than one-half) 
of the total risk premium workers receive in 
return for the performance of risky tasks.’ 

W. Kip Viscusi (1980) has constructed an 
alternative explanztion for higher union 
safety levels by arguing that union and non- 
union workers have the same preferences 
over safety and wage income, but weigh the 
preferences of older, more risk-averse em- 
ployees differently during the bargaining 
process. This explanation is identical in its 
structure to Freeman’s explanation of why 
the fringe share of the compensation package 
is ‘higher for union than for nonunion 
workers. And it suffers, therefore, from many 
of the same difficulties. In most firms there is 
‘a menu of different tasks to be performed, 


19For a thoughtful sucvey of the literature on com- 
pensating wage differentials for exposure to risk, see 
Robert Smith (1979). 
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and not all these tasks are equally risky. 
Under such circumstances, the preferences of 
risk-averse older workers can be accommo- 
dated by simply assigning younger workers 
to the relatively more risky tasks. That firms 
do not do so suggests that some factor other 
than age-related differences in preferences 
must explain the difference in safety levels 
between union and nonunion firms.” 

The foregoing differences in the ways 
union and nonunion workers allocate their 
total compensation suggest an alternative in- 
terpretation of the role of the trade union 
movement. Many accounts of the trade union 
movement have stressed the role of unions as 
a force for neutralizing excessive market 
power in the hands of firms.? But if con- 
cerns about relative standing are as strong as 
they appear to be, the presence of mo- 
nopsony power is not logically necessary to 
explain why individual workers might sell 
various aspects of their services too cheaply. 
When relative standing is important, there 
are sensible reasons, quite apart from the 
prospect of an increase in total compensa- 
tion, why workers might seek to determine 
the distribution of compensation collectively 
rather than individually. 


V. Concluding Remarks 


The interdependent choice framework dis- 
cussed here suggests alternative interpreta- 
tions of a variety of apparently paternalistic 
laws and regulations. The Social Security 
program, for example, has been defended on 
the grounds that consumers lack sufficient 


20 Perhaps the older workers are behaving paternalis- 
tically (and altruistically, too, since it costs them money) 
toward the younger union workers. But altruism cannot 
account for the parallel implications of Viscusi’s argu- 
ment for behavior in nonunion firms. For why would 
nonunion firms inflict uneconomically large risk burdens 
on risk-averse older workers? In Viscusi’s framework, 
both the firm and the older worker could do better by 
shifting the older workers from risky to less-risky tasks. 

21 For a completely unequivocal statement of this 
view, see John Mitchell (1903). More recent accounts 
paint a much broader picture of what trade unions do, 
but their role as a countervailing force to the market 
power of firms continues to be emphasized (as, for 
example, in the Viscusi and Freeman papers cited above). 
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foresight and self-discipline to save effec- 
tively for their retirement. But we have seen 
that such forced savings programs might have 
a coherent role to play even in a world 
populated by rigidly disciplined consumers 
with perfect foresight. The problem of inade- 
quate savings arose here not because of char- 
acter defects, but because of a divergence 
between individual and collective incentives 
to save. 

Overtime laws, health and safety regu- 
lations, and a variety of other restrictions of 
competitive labor contracts have similarly 
been explained as devices needed to protect 
workers from being ravaged by avaricious 
monopsonists. The interdependent choice 
framework discussed here suggests the possi- 
bility of a useful role for those same institu- 
tions even in perfectly informed, atomisti- 
cally competitive labor markets. 

Now, it is easy to imagine the line of 
discussion pursued here béing used to justify 
a host of egregiously meddlesome regulatory 
activities. Yet such a regulatory response 
would hardly be in keeping with the tradi- 
tional remedies economists have proposed 
for problems that arise from the presence of 
externalities. If consumption externalities do 
indeed motivate many of the command-and- 
control regulatory interventions we currently 
observe, then a simple tax on positional con- 
sumption expenditures might attenuate the 
need for many of these interventions. If con- 
sumption externalities are as important as 
they appear to be, then supply siders have 
got matters turned completely around when 
they insist that income and consumption 
taxes introduce serious distortions into the 
labor-leisure choice. When relative standing 
is important, such taxes serve, on the con- 
trary, to mitigate an already present distor- 
tion in that choice. 
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Fiscal Policy and Aggregate Demand 


By DAVID ALAN ASCHAUER* 


This paper is an investigation of the effects 
of fiscal policy on private consumption and 
aggregate demand within an explicit inter- 
temporal optimization framework. Empirical 
evidence is brought to bear on the following 
questions: Is consumption sensitive to the 
choice of tax versus debt financing of current 
government expenditure? To what extent, if 
any, does government spending directly sub- 
stitute for private consumer expenditure? 

The first question has stimulated a consid- 
erable amount of research since Robert 
Barro’s (1974) revival of the “Ricardian 
equivalence” proposition. Lewis Kochin 
(1974), Barro (1978), J. Ernest Tanner (1979), 
and Roger Kormendi (1983) obtain em- 
pirical results favorable to the proposition 
that, to a first approximation, the choice 
between current taxation and debt issuance 
to finance a given government expenditure 
stream is irrelevant to the determination of 
the level of aggregate demand. On the other 
hand, Martin Feldstein rejects some of the 
assumptions adopted in the empirical specifi- 
cations of Kochin, Barro, and Tanner, and 
comes to the conclusion that “... each of the 
basic implications of the so-called ‘Ricardian 
equivalence theorem’ is contradicted by the 
data” (1982, p. 9). 

The second question has also been touched 
upon in recent empirical studies. Feldstein’s 
(1982) results detract from the proposition of 
“fiscal neutrality” whereby an increase in 
government spending induces an ex ante 
crowding out of an equal amount of private 
consumption expenditure. However, Kor- 
mendi obtains support for his “consolidated 
approach” to fiscal policy by finding a sub- 
stantial degree of substitutability between 
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government spending and private consump- 
tion. 

The argument advanced in this paper is 
that probable misspecification bias in these 
previous studies renders the results suspect 
and may account for the fact that minor 
changes in the empirical models lead to radi- 
cally different conclusions regarding the 
potency of fiscal policy. In place of the con- 
ventional methodology, an alternative ap- 
proach is presented which exploits restric- 
tions placed on the data by the first-order 
necessary conditions for intertemporal opti- 
mization in consumption. The empirical evi- 
dence is supportive of the joint hypothesis of 
rational expectations and Ricardian equiv- 
alence as well as of the proposition that 
government spending substitutes poorly for 
private consumption in utility. 


I. Effective Consumption and Intertemporal 
Optimization 


Here I develop the model to be estimated 
later in the paper and point out some inher- 
ent difficulties in previous tests of fiscal neu- 
trality. The theory applies to a representative 
individual who has time-separable prefer- 
ences over private consumption, C, and the 
goods and services flowing from the govern- 
ment sector, G. Specifically, the agent’s util- 
ity function is given by 


v= Says 8))/u(c*,), 


j=0 


(1) 


where ô is a constant rate of time preference 
and u( ) is a time-invariant, concave mo- 
mentary utility function. Finally, C* = C, + 
9G, denotes the level of “effective” consump- 
tion in period 7, a linear combination of 
private consumption and government goods 
and services. The constant marginal rate of 
substitution implies that a unit of govern- 
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ment pods? and services yields the same 
utility.as @ units of private consumption.’ 

The representative agent is allowed unre- 
stricted access to a capital market at which 
he may accumulate or decumulate assets at 

. the assumed constant real rate of interest r. 
`- His period ¢ flow budget constraint is given 


by 
(2) Was/Atri-W,+C=N,-T, 


where W, = beginning of period holdings of 
one period bonds (which includes govern- 
ment debt), éach unit of which is a claim to a 
unit of output, N, = period ¢ labor earnings 
and T,=period ¢ tax payments (net of 
transfers). Forward substitution in equation 
(2) yields 


a) È aya+ny Gis 


'j=0 


=W, + 3 G /(+r))’ 1D, +j T Tis; 


joo 


which equates the present discounted value 
of private consumption expenditure to initial 
asset holdings plus the present discounted 
value of net of tax labor earnings.” 

The government sector has a flow budget 
constraint of the form 


where B,= government debt of one-period 
maturity. Provided that the government debt 
grows at a rate less than the real rate of 
return,’ equation (4) may be utilized to pro- 


1See, for example, Barro (1981). I ignore other possi- 
ble channels of influence of government spending on the 
economy such as providing infrastructure capital as an 
input to private production processes. On related 
matters, see my earlier paper (1983) and Willem Buiter 
(1977). 

? The solvency condition lim, _.,,/(1+ r))* w+ p= 
0 has been.imposed to obtain equation (3). 

3To be exact, I impose lim, moll /A +r))*B = 0. 

The conditions under which this is likely to hold are 
discussed by Barro (1974, 1976) and Feldstein (1976). 
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duce 


6) Saat r) Ts; 


j=0 


-8+ Ý (1/0) Gay 
j=0 


which equates the present discounted value 
of tax réceipts to the initial government debt 
plus the present discounted value of govern- 
ment purchases. 

The representative individual is assumed 
to be “forward looking” in regard to the 
fiscal affairs of thé government. In particular, 
the agent recognizes the future tax obliga- 
tions implicit in current debt issuance, which 
allows an equivalence between tax or debt 
finance of a given government expenditure 
stream. In addition, the individual takes into 
consideration the benefits to be derived from 
the future provision of goods and services by 
the government. Accordingly, the private and 
public sectors can be integrated by the sub- 
stitution of the government budget con- 
straint (5) into the representative agent’s 
budget constraint (3) to obtait the following 
budget constraint in terms of effective con- 
sumption: 


(6) E a/a+n)y/ct,=(W,~ B.) 


j= 


+ È a+ r) [Na+ (8 Diy]. 


Thus, the present discounted value of effec- 
tive consumption is constrained by the level 
of net economywide wealth (W, — B,), plus 
the present discounted value’ of labor earn- 
ings, plus (0—1) timés the present dis- 
counted value ‘of government expenditure. 
The last term arises because a higher level of 
government spending imposes a negative 
(positive) wealth effect on the representative 
individual as long as @< (> )1. 

The maximization. of the individual’s ob- 
jective function (1) subject to the effective 
intertemporal budget constraint (6) yields as 
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first-order necessary conditions 


u’(Cx,) =A-(+8)/(A+r))/ 
j=0,1,2,..., 


along with the intertemporal budget con- 
straint (6). Here, A is a Lagrangian multi- 
plier attached to (6) in the consumer’s maxi- 
mization problem. The consideration of the 
choice of consumption in the adjacent peri- 
ods ¢, ¢+1 then leads to the Euler equation 


(7) u(Gt,) = (a+8)/tr)]}/u(c?). 


Hence, in order for the individual to be 
choosing an optimal (interior) time path for 
effective consumption, it must be the case 
that he cannot improve his welfare standing 
by reducing effective consumption in one 
period, say t, and increasing effective con- 
sumption during another period, say ¢+1. 
The cost of reducing effective consumption 
during period ¢ and purchasing a bond would 
be the reduction in utility such an action 
would entail, or u’(C,*)/(1+r). The benefit 
of this action would be the (subjectively dis- 
counted) gain in utility during period ¢ +1 to 
be obtained from the proceeds of the invest- 
ment, which would be u’(C,4.,)/(1 + ô). 

Note the generality of condition (7). For 
instance, this condition should hold even if 
utility were also dependent upon leisure (in a 
manner separable from effective consump- 
tion) and there were quantity constraints in 
the labor market. As long as free access to 
the credit market is allowed, the agent would 
allocate resources so as to attain a smooth 
consumption profile even if during certain 
periods of his life he faced a situation of 
involuntary unemployment. 

In order to obtain a closed-form solution 
for consumption, the form of preferences is 
restricted in the objective function (1). As- 
suming the momentary utility function is 
quadratic so 


u( Gt) =- (©- Cr)'/2, 


where C* is the bliss level of effective con- 
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sumption, the Euler equation is given by 


(8) C= 
where a= [(r—8)/(l+r)]C* and B=(1+ 
8)/(1 +r). Using (8) to substitute out C* j 


(j =1,2,...) and ‘equation (6) allows us to 
write ye 


(9) ot=[(8-r)/r(a try] O 


FEE 


ar AG’ 





+(0-1)6,,) 40% =3)}. 


Finally, the separation of the period £ levels 
of income and government spending from 
the present. value term in (9) yields ‘the 
specification 


(10) C= By + BN, + BW, 


+ BiG, + BaT, + B5B, 


+8 (rez) rast +B (rep) Ses 


where h= (8 — r)C*/[r.+r)?}, By = By = 

— Bs = Be = By /(8 -1) = r/A +r), By = —(r 
+6) a $ r, where the approximations are 
for ô =r, and B,=0. 

Let us consider the relationship between 
the specification i in equation (10) and that to 
be found in Feldstein’s previous study (1982) 
of fiscal policy effectiveness:* 


(10) C= b+ bY, + bW, + bG, 
+ baT, + b,B,, 


41 abstract from Social Security wealth although it 
could be readily incorporated into the analysis. Also, it 
should be noted that similar criticisms could be made of 
other studies using the same methodology. Feldstein’s 
was chosen at random. 
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where all variables are as measured before 
and Y, is permanent income, measured by 
total national income. Feldstein argues, first, 
that the Ricardian equivalence theorem im- 
plies the restrictions b, =0 and b,+5b,=0, 
which are in accord with the theoretical 
coefficients in equation (10). Second, he as- 
serts correctly that a test of full fiscal neutral- 
ity, whereby current changes in government 
spending induce an equal, opposite shift in 
private consumption, would entail the ad- 
ditional restriction that b, = —1 in equation 
(10’). Despite the fact that the proposed re- 
strictions are correct for the test of the null 
hypothesis, at least three criticisms can be 
pointed toward this formulation. 

The first obvious criticism arises from the 
treatment of current income as exogenous 
for the purpose of estimation. As first pointed 
out by Trygve Haalvelmo (1943), since the 
disturbance term will not be orthogonal to 
current income, biased and inconsistent 
estimates will arise in ordinary least squares 
regression. Feldstein attempts to correct for 
this bias by employing instrumental vari- 
ables for income and taxes in some of the 
reported regressions. Still, the chosen instru- 
ments—lagged income and taxes—may not 
' be able to fully eliminate the bias due to 
serial correlation in the data series. (See 
Feldstein, 1982, p. 13.) 

Second, in his empirical work, Feldstein 
enters a lagged value of total national in- 
come to capture any extra information it 
may contain as to permanent income. Im- 
plicit is the assertion that national income 
follows a second-order autoregressive pro- 
cess. In this context, it would seem more 
appropriate to follow Thomas Sargent (1978) 
by postulating an auxiliary equation for in- 
come and computing estimates subject to the 
cross-equation restrictions between the sto- 
chastic processes governing consumption and 
income which would be imposed by the as- 
sumption of rational expectations. Furth- 
er, the permanent income measure chosen 
by Feldstein—national income—is inappro- 
priate since it includes future nonlabor in- 
come as well as future labor income and the 
former is already accounted for in the wealth 
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variable. The appropriate income variable 
to be chosen is labor income as should be 
clear from inspection of the specification in 
(10). 

Third, and most important to the issues of 
the present paper, the formulation in (10’) 
omits any influence of future levels of 
government spending on current consump- 
tion decisions. Feldstein’s own fiscal expecta- 
tions view holds that a change in the current 
value of government spending or taxes sig- 
nals future changes in one or both of these 
variables. This implies that the omitted 
government spending variables should be ex- 
pected to be highly correlated with the fiscal 
policy variables which are included in (10’). 
Consequently, the coefficient estimates of the 
latter variables will be biased and will result 
in incorrect inferences regarding the ability 
of fiscal policy actions to alter aggregate 
demand. For example, suppose that current 
tax revenues are positively correlated with 
future government spending. Then, since the 
theory predicts consumption to be negatively 
related to government spending (assuming 


ŠAs an illustration of this point, suppose wealth is 
kept fixed at the value W, for j = 0,1,..., so 


m= Xasa+ry)/RM, 
j=0 


where RW,=rW,/1+r is the future nonlabor income 
the individual would receive in each period. Abstracting 
from governmental variables to center on the particular 
issue under consideration, we could write permanent 
income as 


R [x + X (1/0 + yay 
j=0 


J 


or, by substituting for W, in this expression, 


‘| > 00+, 


j=0 


where Y e; = [N,4; + RW,] may be taken to be national 
income. Thus, Fel stein is being redundant in defining 
permanent income in terms of national income and 
adding an independent wealth variable in (9’). 
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0<6@<1), the omission of future govern- 
ment spending from the regression equation 
(10) will tend to bias the estimated coeffi- 
cient on the current tax variable below zero 
and provide an apparent refutation of the 
proposition of Ricardian equivalence. In this 
case, the current tax variable merely acts 
as a proxy for higher expected government 
spending. The general point is that, since the 
current values of the fiscal policy variables 
carry information regarding future govern- 
ment spending, it is difficult to.determine the 
extent to which the statistical significance of 
the fiscal policy variables in (10’) uncovers a 
true structural relationship. 

` The approach of this paper is to abandon 
the methodology of earlier studies in this 
area of research and instead to utilize the 
restrictions which the Euler equation (7) 
places on the data as in Robert Hall (1978), 


Marjorie Flavin (1981), N. G. Mankiw, Julio . 


Rotenberg, and Lawrence Summers (1982), 
Lars Peter Hansen and Kenneth Singleton 
(1983), and others.® This avoids the prob- 
lems cited above and yields evidence on 
the substitutability of government spending 
for private consumption and on the joint 
hypothesis of rational expectations and Ri- 
cardian equivalence. 


Il. The Data and Empirical Results 


In the study of intertemporal consumption 
behavior, it is of vital importance to dis- 
tinguish between consumption and consumer 
expenditure. At any point in time, consump- 
tion might arise without any act of consumer 
spending (for example, the enjoyment of pro- 
grams from a previously acquired television 
set) as well as consumer expenditure without 
consumption (for example, the purchase of a 
lawn mower at a winter sale). Ideally, then, 
one would like to add to current consumer 
expenditure a flow of services from previ- 
ously acquired consumer durables and to 


‘Another interesting avenue would be to follow the 
instrumental variable approach as in Fumio Hayashi 
(1982), 
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subtract current expenditures on durable 
goods to obtain an adequate measure of con- 
sumption. In this paper, an attempt at the 
latter adjustment is made by defining con- 
sumption to be consumer expenditures on 
nondurables and services. Notice, however, 
that this adjustment is crude since many 
goods included in this category would still 
have durable characteristics. Further, no at- 
tempt at the former adjustment is made due 
to the arbitrariness and difficulties involved 
in the imputation of a service flow from the 
stock of consumer durables. Therefore, as 
the term is used in the empirical analy- 
sis below, consumption is per capita con- 
sumer expenditure on nondurables and . 
services measured in constant (1972) dollars. 
Quarterly data are used throughout the study. 
The empirical analysis assumes, again, 
quadratic utility but now in an explicitly 
stochastic environment so that the Euler 
equation may be written as 
(11) EC% =a+ßC*, 
where, as before, a=[(r —6)/(i4+r)]C*, B 
=(1+6)/(i+r) and E, is the expectations 
operator conditional on information avail- 
able up through period £. ' 
I begin by neglecting the predicted theo- 
retical effect of government spending on the 
time path of consumption so that equation 
(11) reduces to Hall’s (1978) condition writ- 
ten here as 


(11) 


Hall estimates (11) and finds that the data 
support the implication of the permanent 
income hypothesis that consumption follows 
a random walk with drift.” As a further check 


E,C;+1 = a+ BC,. 


7The important implication of Hall’s model is that 
E(u,X,.1) = 0 where X,_; is any variable in the infor- 
mation set at time t—1 other than C,_,. To see this, 
consider a simple Keynesian model with an investment 
accelerator as C, = cY, +e; [,=v(¥,- Y-1)+ ns F 
= G + I,, where e, and y, are both white noise processes. 
The reduced-form equation for consumption is c, = 
BC,_, + ul, where B=(v—¢)/(v—1) so for v large 
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on the validity of the permanent income 
hypothesis, Hall in sequence introduces 
lagged values of consumption, disposable in- 
come, and wealth to see if these variables 
have any predictive power for current con- 
sumption apart from that of one-period- 
lagged consumption. Although past values of 
wealth—as measured by stock prices—turn 
out to be statistically significant in predicting 
current consumption, Hall comes to the 
overall positive conclusion that “... there is 
little reason to doubt the life cycle-perma- 
nent income hypothesis” (p. 985). 

As the present paper is concerned with the 
impact fiscal policy actions have on the inter- 
temporal path of consumption, consider the 
effect of past government deficits on current 
consumption as in the following regression 
equation: 


(12) C, =at+ BC, + YD,- + Y2D,_2 
+ ¥3D,_3 + Y4D,-4 + u,, 


where D, is the per capita net deficit of the 
total government sector measured in con- 
stant (1972) dollars. The results from esti- 
mating this equation by ordinary least 
squares for the sample period 1948:I to 
1981:IV are listed in Table 1. 

The deficit variable makes a statistically 
important contribution to the predictive 
power of the equation, with primary in- 
fluence arising fram the first and second 
lagged values. The F-statistic for testing the 
null hypothesis that the coefficients on the 
deficit variable are all zero is equal to 4.17, 
substantially above the 5 percent critical 
value of 2.44 for (4,130) degrees of freedom. 
Thus, at least at first blush, it appears that a 
damaging blow has been inflicted upon the 
Ricardian equivalence hypothesis and hence 
also upon the theoretical structure of this 
paper. 

However, it may be argued that the in- 
fluence of government financial variables on 





and C=1, 8 ~1. However, in the Keynesian case we 
find that E,(u/X,.,) #0. Crucial to this argument, of 
course, is the assumption of time separability in the 
specification of the consumer’s preferences. 


MARCH 1985 


private consumption may be more apparent 
than real, due to the fact that past taxes or 
deficits may help to predict current govern- 
ment spending. In this case, if government 
spending substitutes for private consumption 
in utility, then the estimates of ¥,,..., Y4 
would be expected to be significantly differ- 
ent than zero. Rather than providing a refu- 
tation of the joint hypothesis, the above 
results could be logically interpreted as evi- 
dence in favor of the joint hypothesis, pro- 
vided that the cross-equation restrictions im- 
posed by the theory cannot be rejected at 
conventional levels of significance. 

So as to take consideration of this point, 
decompose effective consumption into its 
private and public components and write 
from equation (11) the following equation: 


(13) C,=a+BC,_,+ BOG,_,— Gi +u,. 


` Here, GF is the expected level of government 


purchases for time ¢ conditional upon all 
information available to the agent at time 
t —1. Government spending is measured em- 
pirically by per capita government expendi- 
ture on goods and services in constant (1972) 
dollars.® 

The auxiliary equation to be employed in 
the prediction of the current level of govern- 
ment spending is given by 


(14) G=yte(L)G,_,+0(L)D_,+,, 


where e(L)= Efe L! and w(L)= 
Eio, LIT), L being the lag operator LX,= 
X,- and v, satisfies the orthogonality con- 
dition E(v,|J,_,)=0 (I, being the informa- 
tion set available to the agent at time s) so 
that v, is serially uncorrelated. Written in 
this form, it is postulated that, apart from 
past values of government spending, past 
values of government financial variables 


® The empirical analysis does not attempt to differen- 
tiate between government purchases which provide cur- 
rent utility and government purchases which provide 
future utility either directly or indirectly through private 
production processes. This distinction was made in the 
later sections of Kormendi. 
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TABLE 1 —ORDINARY LEAST SQUARES ESTIMATE OF EQUATION (12) 
1948:I TO 1981:IV 


Constant G- Dy D,-2 D,-3 D,_4 
1.522 99 — 054 066 - — 042 — 026 
(.754) (.003) ` (.025) (.036) (.036) (.025) 
SER = 2.09; R? =.998; h=.875; F=417 


Source: Citibank economic database. 

Notes: Estimated standard errors are shown in parentheses. h is Durbin’ s test statistic 
for serial correlation in the residuals in the presence of lagged dependent variables. F is 
the value of the statistic appropriate for testing the null hypothesis that the coefficients 
on the lagged values of the government deficit are all zero. C, = per capita consumer 
expenditure on nondurables and services in constant (1972) dollars. D, = per capita net 
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deficit of federal, state and local governments in constant (1972) dollars, 


summarized by past deficits help to predict 
current government expenditure. The linear 
least squares predictor of G, is then given by 

E,_,G,= Gf =Y +e(L)G, -1+ 0(L)D_1, 


which, upon substitution into equation (13), 
yields the two-equation system below: 


(15a) C,=8+BC_,+n(L)G,_, 

+ u(L)D, +u, 
(15b) G,=y+e(L)G_,+o(L)D,_,+9,. 
The “hallmark” of the rational expectations 
modeling approach is the existence of a set 
of cross-equation restrictions which is im- 


plied by the underlying theoretical structure. 
In the present case, I obtain 


(16) ô=a+ð0y 


O(B ~e;) i=] 
i | ôe; i=2,...,n 
Bj =~ bo; j=1,2,...,m 


Thus, the equation set (16) restricts the way 
in which past government expenditure and 
past government deficits may influence pres- 
ent consumption expenditure. In particular, 
if the Ricardian equivalence proposition does 
not hold, past values of the government def- 


icit should have explanatory power for con- 
sumption expenditure apart from their role 
in forecasting government spending. Conse- 
quently, a finding that the data do not do 
violence to the restriction set (16) yields some 
ground on which to argue that, to a first 
approximation, the joint assumption of ra- 
tional expectations and Ricardian equiv- 
alence provides a plausible description of 
reality. 

The empirical procedure is tọ estimate the 
system (15), subject to the restrictions (16) 
by the method of full-information maximum 
likelihood (FIML) to acquire estimates of 
the free parameters of the system (a, B, 0, y, 
Eis- -23 Eps @,---,@,), Which are n +m +4 in 
number. The method allows for nonlinear 
parameter restrictions within and across 
equations. The actual estimation was carried 
out in the TROLL computer package which 
utilizes the iterative hill-climbing technique 
developed by Davidon-Fletcher-Powell to 
maximize the likelihood function. The results 
of this estimation for the sample period ex- 
tending from 1984:I to 1981:IV for the case 
of two lagged values of government spending 
and two lagged values of the government 
deficit are reported in Table 2. ` 

Overall, the results appear to be encourag- 
ing for the joint hypothesis. Consider first 
the constrained estimates of the free parame- 
ters of the system. The estimated coefficient 
on the lagged value of consumption is highly 
significant and equal to unity, with the im- 
plication that—holding fixed the level of 
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TABLE 2— FIML ESTIMATION OF EQUATIONS (15) © 
1948:1 TO 1981:IV* 


Constrained Unconstrained Hypothesized” 

a= 1.360 d= 1.922 = 920 
(117) (1.238) 

B= 1.002 = 990 B= 1.002 
(.001) (.015) 

= 229 m = —.024 = — 088 
(411) (.061) 

y= 1293 "2 = .035 N= 088 
(.659) (060) 

&= 1.385 iu = —.028 —.010 
(.077) (.026) 

& = — 384 pf = —.002 =—.010 
(.077) (.025) 

w= 041 v= 1.267 y= 1.293 
(.030) (.749) 

w= 025 &= 1.421 = 1.385 
(030) (.080) 

R= 998 e2 = —.420 = —.384 
(.080) 

R2= 998 w= 027 w= 041 
(.033) 

he= 117 w= 026 w= 025 
i (.034) 
hg= 44 RE= 999 
R2= 998 


—2log.(L,/L,) = 4.281 


Source: Citibank economic database. 
Notes: Estimated standard errors in parentheses. See 
Table 1 for definition of h. 

an =m=2, 

>The coefficients are obtained by substitution of the 
constrained coefficient estimates into the set ao restric- 
tions (16). 


government ‘spending—private consumption 
expenditure follows a random walk process. 
The point estimate for the substitutability of 
public spending for private consumption 
equals .23 and is significantly different from 
zero at the 5 percent level. This result that 
government spending :substitutes poorly for 
private spending implies that increases in 
government purchases of goods and services 
will have important expansionary effects on 
_aggregate demand even in a setting where the 
government financing decision is irrelevant 
to the determination of real variables. In an 
expanded neoclassical model as in Hall (1978) 
or Barro (1981), to the extent that such in- 
creases in government spending. are tem- 
porary in nature (for example, wartime ex- 
penditure), there would also be a stimulative 
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effect on real output as the induced rise in 
the real rate of return would call forth an 
intertemporal substitution of work effort 
from the future to the present. Note also that 
the point estimate of @=.23 is roughly in 
accord, with Kormendi’s results.. 

The results indicate that government 
spending reacts to a process innovation in a 
cumulative—and borderline unstable— man- 
ner. Further, the level of government pur- 
chases appears to be positively related to 
past government deficits, with principal pre- 
dictive power being confined to the first 
lagged value of the deficit. Given that 
government spending and deficits are char- 
acterized by positive serial correlation, this 
latter result-may be rationalized along the 
lines in Barro (1981) or-Finn Kydland and 
Edward. Prescott (1980) by the recognition 
that optimal public finance would require 
that temporary increases in government 
spending should be financed by debt crea- 
tion in an attempt to smooth tax rates over 
time and, thereby, minimize the deadweight 
loss due to distortionary labor income taxa- 
tion, 

Next, compare the unconstrained parame- 
ter estimates with the hypothesized values 
obtained by substituting the constrained 
estimates into the set of restrictions (16). It 
may be argued in a heuristic manner that the 
data do not contain substantial evidence 
against the joint Ricardian equivalence-ra- | 
tional expectations hypothesis if the uncon- 
strained parameter estimates and the hy- 
pothesized parameter values do not differ by 
a substantial amount from one another. In- 
spection of these two columns in Table 2 
indicates that all parameters carry the same 
signs and are roughly of the same order of 
magnitude. We should expect, therefore, that 
a formal statistical test will not lead to a 
strong rejection of the (joint) null hypothesis. 

Turning to this point, since the un- 
constrained version of the system (15) has 
2(n + m)+3 regressors and the number of 
free parameters in the system is equal to 
n+m-+4, the log-likelihood ratio statistic 
—2log (L, [Lu ) is distributed in large sam- 
ples as a x?(k) random variable with k = 
[2(n + m)+3]—(n+m+4)=n+m-—1 de- 
grees of freedom, where L, is the value of the 
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TABLE 3— FIML ESTIMATION OF EQUATIONS (15) 
- 1948:I To 1981:IV? 








Constrained Unconstrained Hypothesized? 

a= 1.370 ê= 1.930 ê= 1.068 
(121) (1.239) 

B= 1.002 = .990 B= 1.002 
(.001) (.002) 

ð= 231 nı = — 0.26 nı = — 093 
(113) (.057) 

y= 1.308 n= .037 m= 090 
(.654) (.056) 

&= 1.404 m = —.029 m = ~.014 
(075) (015) 

E, = — .403 y= 1.278 y= 1.308 
(075) (150) 

w= 061 a= 1.442 &= 1.404 
__ (016) (075) 

Ri= 998 e, = —.441 e, = ~.403 

(075) 

R= .998 w= 049 w= .061 
018) 
ho 1.340 R= 999 
hg= 010 R} = 998 


+2log,(ŁL,/ Lu) = 4.280 


Notes: See Table 2. 
an=2, m=l1. 
>See Table 2. 


log-likelihood function under the constrained 
maximization and L, is its value under 
the unconstrained maximization. A large 
discrepancy between the constrained and un- 
constrained values of the log-likelihood func- 
tion results in a large value of the test statis- 
tic and evidence against the null hypothesis 
that the constrained model is true. For the 
case examined above where n =m = 2, the 
value of the log-likelihood ratio statistic is 
4.281, substantially below the 10 percent crit- 
ical value of the x2(3) distribution, 6.25 (the 
implied marginal confidence level is 76 per- 
cent, so that the null hypothesis cannot be 
rejected at a significance level lower than 24 
percent). Therefore, in this case, the data are 
incapable of rejecting the null hypothesis at 
conventional significance levels. 

Notice that the least significant of the vari- 
ables in the constrained estimation is the 
second lagged value of the deficit in the 
government purchases equation. A natural 
course would be to reestimate the model for 
the case of two lagged values of government 
spending and one lagged value of the govern- 
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ment deficit. The results of this estimation 
over the sample period 1948:I to 1981:IV are 
listed in Table 3. The constrained coefficient 
estimates maintain the same (or nearly the 
same) values and levels of statistical signifi- 
cance. The only exception is the first lagged 
deficit variable, the coefficient of which expe- 
riences an increase in its value and a fall in 
its estimated standard error. Again, the un- 
constrained parameter estimates and the val- 
ues implied by the constrained estimates and 
the restriction set (16) always have the same 
signs and are similar in magnitude. In this 
case, the log-likelihood ratio statistic is dis- 
tributed asymptotically as x7(2) and takes 
on the value 4.280 which is still below the 10 
percent critical value of the x7(2) distribu- 
tion, 4.61 (the implied marginal confidence 
level is 87 percent). Although the elimination 
of the two-period-past deficit raises the con- 
fidence level at which the null hypothesis can 
be rejected, it remains impossible to argue 
that the data provides evidence against the 
joint proposition of Ricardian equivalence 
and rational expectations at conventional 
levels of significance. 

The values of the Durbin A-statistic in 
Tables 2 and 3 do not indicate the presence 
of a significant amount of autocorrelation in 
the estimated residuals of the consumption 
and government purchases equations. Never- 
theless, a further check on the robustness of 
the results obtained above was implemented 
by expanding the lags of the government 
spending and deficit variables. Table 4 re- 
ports values of the associated log-likelihood 
ratio statistics as well as estimated values of 
the substitutability parameter, 6.° In all cases, 
the null hypothesis under consideration can- 
not be rejected at the 10 percent level of 
significance. In one case, n = m = 6, it would 
be impossible to reject the null hypothesis at 
a significance level lower than 25 percent. 
The value of the substitutability parameter 
tends to rise with the number of included 
lags of government spending and deficits, to 
as much as .421 with the inclusion of two 
years of past spending and deficits. For the 


*Complete results are available from the author by 
request. 
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F ° TABLE 4—VALUES OF THE LOG-LIKELIHOOD RATIO STATISTICS AND @ ESTIMATES 
n=m= N 8 —2log,L,/L, k 75 90 95 
3 136 331 8.710 5. 6.63 9.24 11.07 
4 136 .332 11.481 7 904° 12.02 14.07 
-6 134 .332 13.561 11 13.70 17.28 19.68 
8 132 421 21.568 15 18.20 22.31 25.00 


‘Notes: N'= sample size, k = degrees of freedom for likelihood ratio test. 


cases n=m=3, n=m=4, and n=m=6, 
however, the substitutability parameter takes 
on the value @ = .33, almost exactly thé value 
found by Kormendi utilizing the conven- 
tional methodology. On the basis of these 
results we may-come to the overall conclu- 
sions that the data-do not, appear capable of 
strongly rejecting the Ricardian equivalence 
‘theorem and that rises in government spend- 
ing will only induce a partial ex ante crowd- 
ing out of private.consumption. . 


l m. Conclusion. - 


This paper has investigated the question of 
fiscal impotence within an explicit rational 
expectations optimizing framework. Two 
questions were posed: To what extent does 
government spending induce an ex ante 


crowding out of private consumption ex- _ 


penditure? To what degree do the data con- 
tain evidence against .the tax discounting 
hypothesis associated with the theoretical 
analysis of Barro (1974)? Public expenditure 
was seen to reduce private consumer ex- 
penditure on nondurables and services in the 
range of 23 to 42 percent, a range which is 
compatible with Kormendi’s results. The val- 
ues of the log-likelihood ratio. statistics are 
too low to reject the joint rational expecta- 
tions-Ricardian equivalence hypothesis at the 
typical 5 or 10 percent levels, a finding which 
adds some support to the earlier empirical 
work. of Barro (1978), Kochin, Charles 
Plosser (1982), and EKormendi. 

The new-classical school of macroeco- 
nomic policy stresses the real effects of 
government spending rather than the method 
by which such spending is financed. The 
primary effect of temporary increases in 


government spending on output arise from 
the attempt by-economic agents to smooth 
effective consumption levels over time. 
Hence, if 0 < ĝ <1, this attempt will induce a 
reallocation of resources from other periods 
to the present which, in turn, will increase 
rates of return and cause an intertemporal 
substitution of work effort and a contem- 
poraneous expansion of output. The em- 
pirical results of this paper suggest that this 
view of the effects of fiscal policy actions on 
the economy deserves at least some credibil- 
ity, perhaps even the status of the working 
hypothesis. 


APPENDIX 


The variable definitions and statistical 
sources are: 
C,= real per capita consumer expendi- 
ture on nondurable goods and services; 
D, = net real per capita deficit of federal, 
state anid local governments; 
G,=real per capita expenditures of 
federal, state and local governments. 
Defiation of nominal aggregates is by the 
implicit price deflator (1972 =100) and total 
population of the United States, All vari- 
ables are taken from the Citibank economic 
database, “Citibase.” 
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General Equilibrium Computations of the Marginal Welfare 
Costs of Taxes in the United States 


By CHARLES L. BALLARD, JOHN B. SHOVEN, AND JOHN WHALLEY* 


In recent years, increasing attention has 
been paid by public finance economists to 
the marginal excess burden (MEB)! per ad- 
ditional dollar of tax revenue. Estimates of 
MEBs stand in contrast to estimates of the 
welfare cost of taxes which are calculated by 
totally removing existing taxes and replacing 
them with equal yield lump sum taxes. In- 
stead, an MEB estimate measures the incre- 
mental welfare costs of raising extra revenues 
from an already existing distorting tax. 
Earlier estimates of MEBs have either con- 
centrated on particular portions of the tax 
system, or have employed partial equilibrium 
methods. Here, we examine the MEB of all 
major taxes in the United States, using a 
multisector, dynamic computational general 
equilibrium model. This allows us to calcu- 
late simultaneously the marginal welfare 
effects of individual income taxes, corporate 
taxes, payroll taxes, sales and excise taxes, 
and other smaller sources of revenue. 

We find that the marginal excess burden 
of taxes in the United States is large. The 
welfare loss from a 1 percent increase in all 
distortionary tax rates is in the range of 17 to 
56 cents per dollar of extra revenue, when we 
use elasticity assumptions that we consider 
to be plausible. Consequently, a public proj- 
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ford, CA 94305; University of Western Ontario, London, 
Ontario, N6A 5C2 Canada, respectively. An earlier ver- 
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No. 1043. We thank Don Fullerton, Larry Martin, Paul 
Menchik, Joel Slemrod. Charles Stuart, and an anony- 
mous referee for helpful comments, and Janet Stotsky 
for research assistance. This work was supported by the 
NBER Project on the Government Budget and the 
Private Economy and by the U.S. Treasury Department. 
Any errors are ours. 

For example, Edgar Browning (1976), Harry 
Campbell (1975), Ingemar Hansson and Charles Stuart 
(1983), and Dan Usher (1982). 
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ect must produce marginal benefits of more 
than $1.17 per dollar of cost if it is to be 
welfare improving. This suggests that many 
projects accepted by government agencies in 
recent years on the basis of cost-benefit ratios 
exceeding unity might have been rejected if 
the additional effects of distortionary taxes 
had been taken into account. The cost-benefit 
standard should be more stringent. Another 
implication of our results is that a tax reform 
that lowers tax rates by a relatively small 
amount might significantly reduce the total 
welfare costs of taxes. 

We also calculate the marginal excess 
burden from increases in various parts of the 
tax system. Not surprisingly, we find that the 
MEB for a given part of the tax system is 
greater when the taxed activity is assumed to 
be more elastic. The MEB from capital taxes 
responds a great deal to the saving elasticity 
and the MEB from labor taxes responds a 
great deal to the labor supply elasticity. In 
general, it appears that the MEBs are greater 
for activities which face high or widely vary- 
ing tax rates. These conclusions are, in gen- 
eral, in accord with those drawn from a 
simple, partial equilibrium model (see Edgar 
Browning). Such a model indicates that 
MEBs would be proportional to the elastic- 
ity of the taxed activity and proportional to 
the tax rate. 

It is worthwhile to explain our treatment 
of public goods and the precise tax replace- 
ment experiment implicit in our calcula- 
tions. The literature on the optimal provi- 
sion of public goods due to Paul Samuelson 
(1954), Peter Diamond and James Mirrlees 
(197la,b), Partha Dasgupta and Joseph 
Stiglitz (1972), and A. B. Atkinson and N. H. 
Stern (1974) sets out the conditions for the 
optimal quantity of a pure public good. 
Atkinson and Stern modify Samuelson’s con- 
ditions to account for the excess burden of 
distortionary taxes used to finance public 
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goods provision. Although Atkinson and 
Stern are not concerned with calculating 
MEBs as such, their work is closely related 
to ours. They allow for complementarity be- 
tween public goods and private goods, and, 
if complementarity is sufficiently great, their 
model can call for an even greater level of 
public goods than the simple Samuelson 
model. Our model does not allow for such 
complementarity since public goods do not 
enter household utility functions in our 
framework. In our model, the government 
uses its revenues to provide transfer pay- 
ments to the household sector, and it makes 
exhaustive expenditures that do not directly 
affect consumer utility or the structure of 
production. If we were to extend our model 
to account for complementarity, our measure 
of MEB might be reduced. 

Regarding the type of tax change experi- 
ment we undertake, it is worthwhile em- 
phasizing that the questions we ask are not 
in the realm of what Richard Musgrave 
(1959) calls “differential incidence.” Studies 
of differential incidence (including previous 
studies involving this model, such as Don 
Fullerton et al., 1981, and Fullerton, Shoven, 
and Whalley, 1983) hold constant the size of 
the government. When a distortionary tax is 
increased, there is an offsetting rebate. In 
this paper, we analyze what Musgrave would 
term “balanced budget incidence.” We raise 
distortionary taxes and the government in 
the model uses the additional revenue for 
exhaustive expenditures. There is no lump 
sum rebate to consumers. The foregone alter- 
native is a lower level of taxation rather than 
a lump sum tax. 


I. A General Equilibrium Model of the U.S. 
Economy and Tax System: Structure and Data 


To keep the focus of this paper on results 
and policy implications, only a brief over- 
view of model structure is given here. We 
provide a detailed description of our model 
in chapters 3—7 of Ballard et al. (1985). First, 
we summarize the production side of the 
model. In any single period, there are 19 
producer-good industries that use capital and 
labor in constant elasticity of substitution 
(CES) value-added functions. They also use 
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the outputs of other industries through a 
matrix of fixed input-output coefficients. The 
tax rates on labor for each industry are 
derived by taking payroll taxes and other 
contributions as a proportion of labor in- 
come, while the tax rates on capital for each 
industry are derived by taking corporate in- 
come, corporate franchise, and property taxes 
as a proportion of capital income. Each of 
these 19 producer goods is used directly for 
investment, for net exports, and for exhaus- 
tive government expenditures. In any period, 
consumers allocate their consumption among 
15 consumer goods. The transformation of 
producer goods into consumer goods is rep- 
resented by a matrix of fixed coefficients. 
This procedure is necessary because the goods 
classification of consumer expenditure data 
is different from the classification of the out- 
puts of the 19 production sectors. 

On the consumer side of the model, we 
have 12 consumer groups, which are dis- 
tinguished by their money income? in 1973 
(the basic data year for the model). Each 
consumer group has an initial endowment of 
capital and labor. Consumer decisions re- 
garding factor supplies are made jointly with 
their consumption decisions. Each household 
at any point in time has a nested CES utility 
function of the form: 


15 


a) U= v|a( yuka 
i=l 


where H is the instantaneous utility function 
defined over current consumption commod- 
ities X, and leisure /, and the function U 
determines the allocation between current 
welfare and expected incremental future con- 
sumption, C;. The 15 current consumption 
commodities X, are aggregated using a 
Cobb-Douglas function, whereas both U and 


? These are incomes as defined for the 1973 Consumer 
Expenditure Survey. Money incomes exclude imputed 
income from home ownership, and sheltered capital 
income of various kinds. Even though we differentiate 
among consumers with this restricted definition of in- 
come, we do impute all kinds of capital income to every 
consumer group. Thus, each consumer group’s income 
in our model calculations is greater than its narrowly 
defined money income. 
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H are CES functions. Consumers are in- 
finitely lived, so that there are no bequests. 

The government collects taxes from the 
production and demand sides of the econ- 
omy and uses the revenue in a balanced 
budget. The government purchases producer 
goods, makes direct transfer payments to 
consumers, and subsidizes government enter- 
prises. A simple formulation of international 
trade closes the model. 

In this model, we calculate a dynamic 
sequence of static equilibria. In essence, we 
examine a series of single-period equilibria, 
sequenced througk saving decisions which 
change the time profile of the economy’s 
capital stock. Saving in each period depends 
on the expected rate of return on saving in 
future periods, The simulations reported here 
use the assumption of myopic expectations.’ 
Because of this assumption, the current 
period rate of return on capital and other 
current prices are all that we require to solve 
the utility-maximization problem for each 
household. With myopic expectations, the 
price of expected future consumption varies 
inversely with the current period rate of re- 
turn, which consumers expect will apply to 
all future periods. Maximizing U, subject to 
a budget constraint, gives the desired level of 
C, for each consumer. The demand of C; is 
then translated intc a demand for saving in 
the current period. The latter is, in turn, 
translated into a vector of investment de- 
mands for the 19 industry outputs. 

We specify our model by calibrating to the 
same benchmark equilibrium data set for 
1973 that is used in Ballard et al. A full 
updating of the data set to a more recent 
year would be costly and has not been done 
for our calculations; most of the main fea- 
tures of the U.S. tax system have not changed 
greatly in the last decade. However, the 
marginal rate of taxation of corporate capital 
income may now be lower than our data and 
techniques suggest. The data set uses five 
major sources. These are the 1973 Depart- 


3We have investigatec the sensitivity of our results 
with respect to changes ir the assumptions about expec- 
tations, using the procedure developed by Ballard and 
Lawrence Goulder (1982). We find that different expec- 
tational structures have little effect on the results. 
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ment of Labor Consumer Expenditure Survey, 
the July 1976 Survey of Current Business, the 
Bureau of Economic Analysis Input-Output 
Matrix, unpublished worksheets of the U.S. 
Department of Commerce National Income 
Division, and the U.S. Treasury Depart- 
ment’s Merged Tax File. In order to generate 
a consistent data set, a number of adjust- 
ments are made. All data on industry and 
government uses of factors are accepted as 
given, while the data on consumer factor 
incomes and expenditures are correspond- 
ingly adjusted. Tax receipts, transfers, and 
government endowments are accepted as 
given, and government expenditures are ad- 
justed in order to yield a balanced budget. 
Similar adjustments ensure that supply equals 
demand for all goods and factors, and that 
trade is balanced. 

The fully consistent data set defines a single- 
period benchmark equilibrium in transac- 
tions terms. These observations on values are 
then separated into prices and quantities by 
assuming that a physical unit of a good or 
factor is the amount that sells for one dollar. 
All benchmark equilibrium prices are thus 
$1, and the observed values are the bench- 
mark quantities. 

The equilibrium conditions of the model 
are then used to determine the behavioral 
equation parameters consistent with the 
benchmark data set. This procedure cali- 
brates the model to the benchmark data, in 
the sense that the benchmark data can be 
reproduced as an equilibrium solution to the 
model before any policy changes are consid- 
ered. In order to implement this procedure, 
we specify the elasticities of substitution be- 
tween capital and labor in each industry on 
the basis of econometric estimates in the 
literature. We also specify labor supply and 
saving elasticities (also based on literature 
sources), to which substitution elasticities in 
preferences are calibrated. Factor employ- 
ments by industry are used to derive produc- 
tion function weights, and expenditure data 
are used to derive utility function weights. 
This calibration procedure ensures that, given 
the benchmark data, the various agents’ be- 
haviors are mutually consistent before we 
evaluate policy changes. 

The elasticities of labor supply and saving 
are especially important parameters for our 
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results. There are a large number of esti- 
mates for the uncompensated elasticity of 
labor supply with respect to the real, net-of- 
tax wage. Elasticity estimates for males are 
mostly small and negative, ranging from 
—0.40 to zero. George Borjas and James 
Heckman (1978) review these econometric 
studies and suggest a range between — 0.19 
and --0.07. The estimates for females are 
more often positive, and can be large in 
absolute value. Mark Killingsworth (1982) 
finds that the elasticity estimates for females 
are mostly between 0.20 and 0.90 in cross- 
section studies. We use three values for the 
uncompensated labor supply elasticity. A 
value of 0.15 is our central estimate, and we 
also use elasticities of 0.0 and 0.30. We 
calibrate these values by specifying the elas- 
ticity of substitution between present con- 
sumption and present leisure for the H func- 
tion in equation (1) for each consumer. 

The other key parameter is the elasticity of 
saving with respect to the real, after-tax rate 
of return, which we use to determine values 
for the elasticity of substitution between 
present consumption, H, and future con- 
sumption, C;, for each consumer in the 
model. 

There is considerable literature contro- 
versy regarding the value of the uncom- 
pensated saving elasticity. For a long time, 
the consensus appeared to favor a zero value 
for this elasticity, a proposition termed Deni- 
son’s Law, after Edward Denison (1958). In 
more recent work, Michael Boskin (1978) has 
estimated this elasticity to be approximately 
0.3 to 0.4, although Lawrence Summers 
(1981) has shown that reasonable parameter 
values in life cycle model may imply saving 
elasticities between 1.5 and 3.0. Each of these 
studies has problems of interpretation. In 
particular, for reasons outlined in the paper 
by David Starrett (1982), Summers’s elastic- 
ity figures may be high. We focus on simula- 
tions using the values of 0.0 and 0.4 for the 
saving elasticity. We also consider a high 
value of 0.8. As might be expected, the 
marginal excess burden estimates increase as 
the saving elasticity increases. However, the 
labor supply elasticity seems to be the more 
important parameter. 

The value used for the real net-of-tax re- 
turn to capital in the benchmark data is 
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important, since this value is used to calibrate 
preference parameters under the assumption 
of intertemporal utility maximization. It also 
determines the rate of time preference in the 
benchmark sequence of equilibria. We use 4 
percent for the average value of this parame- 
ter, but each income class receives a net-of- 
tax return that depends on its own marginal 
tax rate. 

The dynamic behavior of the model de- 
pends on the steady-state growth rate as- 
sumed for the benchmark equilibrium se- 
quence. To derive this rate, we compare the 
amount of observed 1973 saving to the capital 
stock. This gives us a growth rate of the 
capital service endowment of 2.89 percent 
per year. We assume that labor (in effective 
units) grows at the same rate. Though labor 
endowments grow at this fixed annual rate 
in both the benchmark sequence and the 
revised sequence, the demand for leisure 
is endogenous. This implies that market la- 
bor supply growth may differ when prices 
change until balanced growth is reestab- 
lished. Though the capital stock grows at this 
rate in the benchmark sequence, endogenous 
saving implies that, in the revised case, capital 
services may grow at a different rate. The 
2.89 percent labor growth rate is assumed to 
be equally divided between Harrod-neutral 
technical change and population growth. Our 
welfare measures of tax changes are adjusted 
to account only for the initial population 
size. 


II. Model Treatment of Taxes 


The model incorporates each of the major 
taxes in the United States. In Table 1, we 
outline how these are modeled; summary 
information on the tax rates in the model is 
presented in Table 2. Mean factor and con- 
sumer tax rates across industries and com- 
modities are reported, with indications of the 
dispersion in tax rates. 

The treatment of each tax in the model 
reflects assumptions we make about the op- 
eration of the tax system. Thus, we combine 
the corporate and property taxes to produce 
an overall tax rate on capital income 
originating in each industry. We define these 
capital tax rates as a proportion of net-of-tax 
income; thus tax rates can exceed unity. The 
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TABLE 1—U.S. TAXES AND THEIR TREATMENT IN THE MODEL 


Tax 


. Corporate taxes (including state 
and local) and ccrporate 
franchise taxes 

. Property taxes 
- Social Security taxes, Unemploy- 
ment Insurance and Workmen’s 
Compensation 


. Motor vehicles tax 


. Retail sales taxes 


. Excise taxes 


. Other indirect business taxes 


Treatment in the Model 


Ad valorem tax on use of capital 
services by industry 


Ad valorem tax on use of capital 
services by industry 

Ad valorem tax on use of labor 
services by industry 


Ad valorem tax on use of motor 
vehicles by producers 


Ad valorem taxes on purchase of 
consumer goods 

Ad valorem taxes on output of 
producer goods 


Ad valorem tax on output of 
producer goods 


Difficulties of Model Treatment 


Some argue for treatment as a 
lump sum tax; model treatment 
ignores role of financial 

` instruments 


- Differential rates across juris- 


dictions ignored ` 

Benefit related nature of contri- 
butions; arbitrary distinction 
between public and private in- 
surance programs 

In practice, a yearly registra- 
tion fee and not a purchase tax; 
averaging over jurisdictions 

Averaging of rates over states 


Taxes often expressed as charge 
per unit physical measure such 
as volume 

Payments depend on output levels 

- by industry to only limited ex- 


and nontax payments to 
government 


8.' Personal income taxes (including 
state and local) 


Linear function for each consumer 
where tax on capital affects 
industry allocation; 30 percent 


tent; averaging of rates over 
states 

Detailed deductions and exemptions 
not specifically considered 
in model 


of savings currently deductible 


average tax rate on capital income at the 
industry level is about 0.97, which corre- 
sponds to a tax rate on gross capital income 
of just under 50 percent. 

In modeling the corporate tax, we follow 
the tradition of Arnold Harberger (1962, 
1966) who treats it as a partial factor tax, 
even though more recently this has been the 
subject of active debate. Stiglitz (1973), for 
instance, -has argued that if all marginal in- 
vestments by firms are debt financed, the 
corporate tax operates as a lump sum tax. 
- However, many features of corporate finan- 
cial behavior remain unexplained, and we 
follow Harberger’s procedure of treating the 
corporate tax as an ad valorem tax on capital, 
with average and marginal tax rates the same. 


4These rate estimates do not incorporate the reduc- 
tions in capital tax rates which were part of the 1981 
Economic Recovery Tax Act and the further changes of 
the 1982 Tax Equity and Fiscal Responsibility Act. For 
a study of the effects-of these changes in tax rates,. see 
Fullerton and Yolanda Henderson (1983). 


As a result, differences in capital income tax 
rates cause capital to be misallocated across 
industries. 

In addition, the corporate tax affects sav- 
ing decisions, Since savers who acquire cor- 
porate equity indirectly pay these taxes on 
the return to their savings. Further distor- 
tions operate through the tax treatment of, 
depreciation. While depreciation allowances. 
operate at rates that are faster than true 
depreciation, they are calculated on a histori- 
cal cost basis. Capital tax rates also include 
the investment tax credit. All these features 
combine to produce a pattern of tax rates by 
industry which is discriminatory. 

A further key feature of our specification 
of capital tax rates is the assumption that 
average and marginal tax rates are the same. 
Fullerton (1984) has suggested a number of. 
reasons why marginal and average rates need 
not be the same, and argues that under cur- 
rent laws, marginal rates are probably lower 
than average rates. Consequently, our spec- 
ification may overstate marginal excess bur- 
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TABLE 2—LEVEL AND DISPERSION OF TAX RATES IN THE MODEL 
Weighted Tax Rate Statistics 
Mean of 
Sectors on Which Marginal Standard Coefficient of 

Type of Tax Tax Is Levied Weights Tax Rates Deviation Variation” 
Capital Taxes at Industry Level 19 Industries Capital Use 0.970 0.729 0.752 
Labor Taxes at Industry Level 19 Industries Labor Use 0.101 0.009 0.092 
Consumer Purchase Taxes 15 Goods Total Consumption 0.067 0.140 2.101 
Output Taxes 19 Industries Output 0.008 0.035 4.612 
Motor Vehicle Taxes Intermediate Use Use of Motor 0.052 0.051 0.992 

of Motor Vehicles Vehicles 

in 19 Industries 
Personal Income Taxes* 12 Consumer Groups Income 0.239 0.101 0.424 


*Personal income tax rates are expressed as a proportion of gross income, whereas the other rates are expressed as 
proportions of net-of-tax capital income by industry, labor income by industry, etc. 
> Coefficients of variation will not equal the quotients of the corresponding standard deviations and means because 


of rounding in the standard deviations and means. 


dens as far as this portion of the tax system 
is concerned. The assumption of equality 
between marginal and average rates is less 
contentious in the case of tax rates on labor 
at the industry level, which we calculate using 
data on Social Security and other contribu- 
tions. 

We treat the property tax as a differential 
tax on capital by sector (similarly to the 
corporate tax). This falls most heavily on 
residential housing, but structures in other 
capital-using industries in the economy are 
also liable for the tax. As with the corporate 
income tax, both static and dynamic distor- 
tions occur. 

Income tax rates differ substantially among 
consumers, with each of the 12 consumer 
groups facing a linear income tax schedule. 
Marginal tax rates rise from 0.01 for the 
poorest group to 0.41 for the richest. 

The key distortions caused by the income 
tax affect factor supply decisions. It is widely 
recognized that the income tax distorts labor 
supply. In addition, the supply of new capital 
through saving is affected (by the “double” 
taxation of saving), although these effects are 
partially offset by the tax treatment of pen- 
sions and housing. We assume that 30 per- 
cent of saving is sheltered in this way. (This 
assumption is based on calculations using 
the 1976 Flow of Funds Accounts.) However, 
since saving is heavily concentrated in the 


top tail of the income distribution, much of 
the saving in the economy occurs where the 
tax rates are highest." 

In addition to distorting factor-supply de- 
cisions, the income tax also has important 
features which distort choices among in- 
dustries and commodities. The most promi- 
nent of these is the preferential treatment of 
housing that results from the absence of tax 
on the imputed income of owner-occupied 
housing. This is compounded by the prefer- 
ential treatment for capital gains on houses. 

Consumer sales and excise tax rates aver- 
age about 6.7 percent in the model, and rates 
for most goods are reasonably low. There are 
three notable exceptions: the tax on al- 
coholic beverages is 87.5 percent, on tobacco, 
95.8 percent, and on gasoline and other fuels, 
29.5 percent. 

Consumer sales taxes have a variety of 
effects. Even if the sales tax system covers all 
commodities evenly, it still distorts labor 
supply decisions. Additional distortions come 
from the nontaxation of food and other ex- 
empted items. Also, the specific excises on 
alcohol, tobacco, and gasoline are sharply 


>Our model exaggerates this effect, since we do not 
capture life cycle differences among households. How- 
ever, the evidence provided by Paul Menchik and Martin 
David (1983) indicates that lifetime saving is also con- 
centrated. 
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discriminatory in our model, since we treat 
them (along with sales taxes) as ad valorem 
taxes. We recognize that this latter treatment 
is contentious. The taxes on alcohol and 
tobacco could be defended as Pigovian exter- 
nality-correcting taxes. The gasoline tax is 
often viewed as a benefit-related fee for the 
use of the highway system. Because of these 
considerations, and because our formulation 
of the consumer’s utility function may over- 
state the elasticity of demand for these prod- 
ucts, we report two sets of results for the 
MEB from increases in consumer sales taxes. 
In the first, we evaluate the effect of an 
increase in the tax rate on every commodity. 
In the second, we raise only the tax rates on 
commodities other than alcohol, tobacco, and 
gasoline. 


Ill. Use of the Model in MEB Calculations 


In our discussion of the various types of 
taxes, we have distinguished intertemporal 
distortions (that affect saving decisions) from 
intersectoral distortions (that affect alloca- 
tions among industries or consumer goods). 
Many of the general equilibrium models that 
exist today can calculate only a single equi- 
librium. Consequently, they are poorly 
equipped to analyze the relative importance 
of intertemporal and intersectoral distor- 
tions. Our model allows us to assess inter- 
temporal distortions as well as intersectoral 
ones. We calculate a sequence of equilibria, 
covering an arbitrarily long period of time. 
The equilibria are connected by endogenous 
saving decisions and exogenous growth of 
labor endowments. 

In each single-period equilibrium, utility- 
maximizing consumers and profit-maximiz- 
ing producers reach a competitive equi- 
librium where all profits are zero and supply 
equals demand for each good and factor. We 
use a variant of the Factor Price Revision 
Rule recently developed by Larry Kimbell 
and Glenn Harrison (1984) to calculate prices 
that satisfy these conditions for each time 
period. Although this algorithm is not guar- 
anteed to ‘converge, we have encountered no 
convergence problems, and this procedure is 
substantially faster than O. H. Merrill’s 
(1972) algorithm, which we have used in 
earlier work on this model. 
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In each single-period equilibrium, markets 
are perfectly competitive, and there is no 
involuntary unemployment of factors, nor’ 
are there any externalities, quantity con- 
straints, or barriers to factor mobility. The 
first equilibrium in the benchmark sequence 
replicates the 1973 equilibrium data set. In 
the no-policy-change case, subsequent equi- 
libria are scaled-up versions of the initial 
equilibrium due to the balanced growth as- 
sumption. Prices remain constant, and all 
quantities grow at the same rate (the exoge- 
nous rate of growth of the effective labor 
force). When we alter tax parameters, we 
calculate a revised sequence of equilibria by 
computing a complete set of prices and 
quantities for each equilibrium in the se- 
quence under an alternative tax policy. We 
estimate the changes in utility and income 
for each consumer group, changes in na- 
tional income, and all new factor allocations 
among industries between pairs of compara- 
ble equilibria in the old (no-policy-change) 
and revised (after-policy-change) sequences. 

Since we cannot compute an infinite se- 
quence of ‘equilibria, we calculate equilibria 
for a preselected number of years and then 
use a termination term. The welfare evalua- 
tion of the termination term is only correct if 
the economy is on a steady-state growth 
path, as is the case in our base-case sequence 
of equilibria. In a revised-case sequence, the 
tax change generates a transitional path that 
approaches a new steady-state growth path 
and the termination term will only be ap- 
proximately correct. The accuracy of this 
approximation becomes better as the econ- 
omy approaches the new steady-state growth 
path. In our calculations of marginal excess 
burden, the changes in relative prices are 
small since the tax changes are small. We 
calculate an extremely close approximation 
by computing our equilibria 100 years into 
the future. These are spaced five years apart, 
giving us a sequence of 21 equilibria. 

In earlier applications of our model, the 
government spends any extra tax revenues it 
receives on both additional transfer pay- 
ments to consumers and purchases of goods 
and factors. However, it is easier to interpret 
the results of this paper if transfer payments 
do not change. Consequently, for the results 
reported here, we have changed the model 
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such that the level of real transfer payments 
of each consumer group remains the same in 
each period of the revised-case equilibrium 
sequence compared to the corresponding 
period of the base-case sequence. 

Our objective is to compare the dollar 
value of the loss of consumer welfare result- 
ing from an increase in distortionary taxes 
with the amount of revenue that the tax 
increase generates. For the loss of consumer 
welfare, we calculate the present value of a 
stream of Hicksian equivalent variations. 
Each of these is calculated using contem- 
poraneous utility in comparable base and 
revise equilibrium calculations, as described 
in chapter 7 of Ballard et al. It should be 
noted that our consumer utility functions do 
not incorporate public goods. The implicit 
assumption is that public goods enter utility 
in a separable manner. We want to compare 
the dollar value of the loss in consumer 
utility from leisure and goods due to the tax 
with the revenue collected by the increase in 
the tax. 

In order to get a similar present value 
figure for the change in revenue, we correct 
for changes in relative prices over time, since 
the dollar increase in revenue in one period 
is not strictly comparable with the dollar 
increase in revenue in another period. The 
model assumption is that government pur- 
chases of goods and factors are characterized 
by constant expenditure shares. Instead of 
using a Laspeyres price index or some other 
index to correct for relative price changes, we 
use the expenditure function associated with 
the implicit Cobb-Douglas utility function of 
the government. A different assumption 
about the pattern of government expenditure 
could alter the results, since the government 
does not spend marginal tax revenue in the 
same way that consumers would have spent 
it if it had been returned to them in lump 
sum form. 


IV. Results 


The marginal excess burden calculations 
produced by the model are shown in Tables 
3 and 4. Table 3 shows the MEB from 
raising all marginal tax rates by 1 percent for 
different saving and labor supply elasticities. 
Table 4 reports MEB estimates from raising 


BALLARD ET AL.: MARGINAL WELFARE COSTS OF TAXES ` 135 


TABLE 3— MARGINAL EXCESS BURDEN PER ADDITIONAL 
DOLLAR OF REVENUE FOR U.S. TAXES 


Labor Saving Elasticity 

Supply © (ii) (iti) 
Elasticity 0.0 0.4 0.8 
(i) 0.0 170 206 238 
(ii) 0.15 274 332 383 

Gii) 0.30 391 ATT 559 


additional revenue from alternate portions of 
the tax system for different elasticity con- 
figurations. 

Estimates of marginal excess burdens in 
Table 3 are substantial. They indicate that 
the transfer of an additional dollar to the 
government causes a deadweight loss in the 
range of 17 to 56 cents. This means that 
additional public expenditures ought to be 
undertaken only if their marginal benefits are 
at least 17 percent greater than the revenues 
needed to fund the project, if it has to be 
financed by additional distorting taxes. 

As might be expected, marginal excess 
burdens are greater when higher elasticity 
values are used. The results are more sensi- 
tive to changes in the uncompensated labor 
supply elasticity than to changes in the sav- 
ing elasticity. We would place the most con- 
fidence in our estimates using the middle 
elasticities (.4 and .15). An uncompensated 
saving elasticity of 0.8 and an uncom- 
pensated labor supply elasticity of 0.3 have 
been added to Table 3 mainly to illustrate 
the sensitivity of the results to changes in 
these parameters. 

In Table 4, we report MEB estimates for 
cases where additional revenues are raised 
through the major tax subgroups. For these 
cases, we only use the labor supply elastici- 
ties of 0.0 and 0.15 and saving elasticities of 
0.0 and 0.4 as parameter value combinations. 

For the most part, the various parts of the 
tax system do not generate vastly different 
MEBs. However, we can generally say that 
the more elastic activities have higher MEBs. 
With a saving elasticity of 0.4, capital taxes 
lead to the greatest MEBs. With a labor 
supply elasticity of zero, the labor taxes at 
the industry level cause relatively small 
amounts of marginal distortion. If we focus 
on our central case (with elasticities of 0.4 
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TABLE 4— MARGINAL EXCESS BURDEN FROM RAISING EXTRA REVENUE 
FROM SPECIFIC PORTIONS OF THE Tax SYSTEM 


Uncompensated Saving Elasticity: 
Uncompensated Labor Supply Elasticity: 


All Taxes 

Capital Taxes at Industry Level 

Labor Taxes at Industry Level 

Consumer Sales Taxes 

Sales Taxes on Commodities other than 
Alcohol, Tobacco, Gasoline 

Income Taxes 

Output Taxes 


for saving and 0.15 for labor supply), we see 
that capital taxes, consumer sales taxes, and 
income taxes cause the greatest distortion, 
followed by output taxes and labor taxes at 
the industry level. This is almost exactly the 
same ranking that we found for average ex- 
cess burdens in our earlier study (1982, Ta- 
ble 10). 

Simple models would lead us to expect 
that MEBs would be high when activities are 
taxed at high or widely dispersed rates. This 
is borne out by our results, The labor tax 
rates at the industry level are fairly low and 
rather uniform among sectors, and the MEBs 
associated with these taxes are low. Capital 
tax rates are high and widely dispersed (see 
Table 2). Except in the case of a zero saving 
elasticity and a labor supply elasticity of 
0.15, capital taxes have among the highest 
MEBs. We can also see the point about high 
and dispersed tax rates causing large MEBs 
if we look at the results for consumer sales 
taxes. When we raise all sales and excise 
taxes including the very high taxes on al- 
cohol, tobacco, and gasoline, we have high 
MEBs. However, when we raise only the low 
taxes on the other commodities, we end up 
with very modest MEBs. 


V. Conclusion 


In this paper we report estimates for the 
United States of the marginal excess burden 
of raising additional tax revenues. We use a 
dynamic sequenced numerical general equi- 
librium model of the U.S. economy and tax 
system which we have previously used to 
analyze specific policy proposals, such as 
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0.0 0.4 0.0 * 0.4 
0.0 0.0 0.15 0.15 
170 .206 274 332 
181 -379 .217 .463 
121 112 .234 .230 
256 251 384 388 
035. .026 119 115 
.163 A79 -282 .314 
.147 .163 .248 .219 


corporate tax integration or a move towards 
a consumption tax. Estimates are obtained 
by increasing tax rates for existing distor- 
tionary taxes. f 

The subject of marginal welfare costs of 
taxes has been discussed in the past by Harry 
Campbell, Browning, Dan Usher, and 
Charles Stuart (1984). Our contribution is in 
investigating this subject through a large-scale 
numerical general equilibrium model of the 
U.S. economy and tax system, incorporating 
all major U.S. taxes. 

The central theme emerging from results is 
that the marginal welfare costs from raising 
existing distorting taxes in the United States 
are large, in the range of 17 to 56 cents. This 
has important implications for a range of 
policy issues. In the cost-benefit area, if a 
public project must be financed by distor- 
tionary taxes, the additional excess burden of 
these taxes should be taken into account, If 
this deadweight loss is as large as we suggest, 
it is possible that many projects accepted in 
recent years on the basis of favorable cost- , 
benefit ratios should not have been under- 
taken. In approaching tax reform, these re- 
sults suggest that a large portion of the 
potential welfare gains from removing distor- 
tionary taxes can be realized by a modest 
reduction in tax rates. Tax rate changes may, 
therefore, be more important than the struc- 
tural reform of the tax system. In evaluating 
the redistribution-efficiency tradeoff in policy 
design, additional transfers financed at the 
margin by raising distorting taxes become 
very costly. 

The issue of the marginal welfare.cost of 
distortionary taxation has attracted increas- 
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ing attention during the last decade. Camp- 
bell estimated that the marginal excess 
burden of Canadian commodity taxes is 
about 24 cents. Browning reached a similar 
conclusion in a brief discussion of commod- 
ity taxes, but focused primarily on labor 
income taxes. Browning estimated that the 
MEB of these taxes is in the range of 9 to 16 
cents. Browning made the conservative as- 
sumption that the compensated labor supply 
elasticity is 0.2. This value of the com- 
pensated elasticity is close to the values that 
we have when we assume that the uncom- 
pensated elasticity is zero. When we use the 
zero elasticity, our MEB estimates are only 
‘slightly higher than those of Browning. 
Stuart, like Browning, focuses on distortions 
of the labor supply decision. In his central 
simulations, using Browning’s elasticity value, 
he finds MEBs in the range of 20.7 to 24.4 
cents. Ingemar Hansson and Stuart have 
calculated a wide range of MEBs for Sweden. 
Their central estimates are much higher than 
ours or those of Browning, ranging from 69 
cents to $1.29. However, the difference can 
be explained by the fact that their central 
estimates incorporate the extremely high 
marginal tax rates (around 70 percent) that 
exist in Sweden. When Hansson and Stuart 
leave the rest of their model unchanged but 
assume marginal tax rates of 40 percent, 
their central case yields MEB estimates of 
from 7 to 16 cents. We feel that all of these 
studies point to the general conclusion that 
marginal excess burdens are fairly substan- 
tial. It may be too early to say that there is a 
consensus on this issue, but we do feel that 
there is growing evidence that MEBs may be 
in the range of 15 to 50 cents for an economy 
like that of the United States. We hope that 
the large estimates we report will contribute 
to future debate on tax reform in the United 
States and to a discussion of possibly mod- 
ifying the cost-benefit criterion for public 
goods evaluation. 
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The Use of Protection and Subsidies for 
Entry Promotion and Deterrence 


By AVINASH K. DIXIT AND ALBERT S. KYLE* 


Artificial barriers to international trade 
and natural barriers to entry are both im- 
portant features of certain imperfectly com- 
petitive high-technology industries, such as 
aerospace and computers. The effort by the 
European Airbus consortium to compete with 
Boeing in the market for intermediate-range 
commercial jets is the best known instance. 
It has been argued that protection of the 
Airbus’ home market, and subsidies from the 
partner governments, allow the consortium 
to recover a significant fraction of the huge 
sunk costs of developing the Airbus. It has 
also been argued that without such support, 
and perhaps, also without access to Boeing’s 
home market, the entire project would not be 
viable. In the United States, the protection 
and subsidies are regarded as unfair prac- 
tices, requiring countermeasures.’ A similar 
argument has been made about Japan’s entry 
into the markets for 16K and 64K RAM 
microchips. The boot may be on the other 
foot for the 256K and megabit generations, 
with Japan dominant and the United States 
attempting entry.” 

The aim of this paper is to begin analysis 
of the functioning of such markets and the 
role of policies towards them. To model the 
issues adequately, the potential for strategic 
behavior on part of both governments and 
firms must be taken into the account. Fur- 
thermore, it is important to recognize that 
the strategies of governments interact with 


*Woodrow Wilson School, Princeton University, 
Princeton, NJ 08544. Dixit gratefully acknowledges sup- 
port from the National Science Foundation under grant 
SES-8308536. Kyle thanks the Centre of Policy Studies, 
Monash University, Australia for its hospitality and 
support when this research was done. We are both 
grateful to Peter Hartley for many helpful discussions, 
and to Gene Grossman and two referees for comments 
on an earlier version. 

The Economist, August 27, 1983, pp. 12-13. 

2The Economist, June 19, 1982, Survey, p. 14. 
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those of firms. The appropriate model is 
therefore a game-theoretic one, with the 
governments and the firms as the players. 

The games we study differ in the order in 
which the players move. The issue is not 
merely, or even primarily, one of timing. It is 
whether one player can make a strategic 
precommitment of policy choice that affects 
subsequent choices of others to his own ad- 
vantage. The availability of such moves in 
practice will depend on particular features of 
governmental and international institutions. 
Here we merely make different assumptions 
in this regard and compare the outcomes, 
thus determining the effects that particular 
strategies would have when available. 

All the games have one common feature. 
The players who move earlier are aware of 
the nature of the game to follow, and cor- 
rectly forecast the outcomes of those stages 
when computing the consequences of their 
own current actions. Therefore the games are 
solved backwards: the optimal actions at the 
last stage are calculated for all conceivable 
patterns of previous actions, these are used 
in determining the optimal choices at all 
penultimate-stage situations that can arise, 
and so on. The solution of the game as a 
whole has the property of rational expec- 
tations, and is commonly called a (subgame) 
perfect equilibrium.’ 

The particular theoretical model, and its 
notation, are suggested by the Airbus exam- 
ple. This should not be taken literally; we 
make several restrictive assumptions, so as to 
highlight and illustrate the strategic aspects 
in the simplest possible format. In the con- 
cluding section we will comment on the con- 
sequences of relaxing some of these assump- 
tions. 


3See Reinhard Selten (1975). A simplified exposition 
adequate for our concerns can be found in Dixit (1982). 


140 THE AMERICAN ECONOMIC REVIEW 


We assume that there are only two coun- 
tries and two firms. One of the firms is an 
incumbent (i.e., its sunk costs have already 
been incurred), located in one of the coun- 
tries (US). The other firm is a potential 
entrant located in the other country (EC). 
The analysis is partial equilibrium in nature, 
that is, income effects are ignored and factor 
prices are exogenous. The objective of each 
firm is to maximize its profit. The objective 
of each government is taken to be the stan- 
‘dard criterion of social welfare in partial 
equilibrium ignoring distribution, that is, the 
sum of domestic consumers’ and producers’ 
surpluses. 

To simplify further, we restrict the policy 
choices. Each government has an all-or-noth- 
ing trade policy choice: free trade or com- 
plete prohibition of all imports in the in- 
dustry. Similarly, when the EC government 
uses a subsidy policy, the choice is one of 
financing all or none of the sunk costs of its 
firm. The advantage of these restrictions is 
that we can use tke “reduced-form” out- 
comes of the price and output decisions made 
by the monopolists cr duopolists in the equi- 
librium consequent upon the discrete policy 
choices. The binary comparisons of profits 
and surpluses then govern the decisions to be 
made. Thus we are not tied down to any 
specific assumption such as Cournot or 
Bertrand behavior for the duopoly.* 

The operation of the model, and the re- 
sults, are in general conformity with eco- 
nomic intuition drawn from both industrial 
organization and international trade. The in- 
ability of firms to appropriate all of con- 
sumers’ surplus can justify a policy to alter 
an oligopolistic market outcome even from 
the viewpoint of worldwide efficiency.’ For a 
single country, the capture of any monopoly 
-rents on behalf of its own residents can make 
it desirable to pursue policies that favor its 


4*For a different approach, see Douglas Curtis (1983). 
He considers entry promotion with particular solution 
concepts, but does not consider strategic behavior by the 
incumbent firm or government. 

>See Michael Spence (1976), and Dixit and Joseph 
Stiglitz (1977). 
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own firms and harm foreign ones. When 
other governments are simultaneously pursu- 
ing trade policies, a prisoner’s dilemma can 
arise at the policy level.” In our model, all 
these possibilities exist, but they take on new 
forms because of the irreversibility of entry. 
The timing of policy actions, and the degree 
of commitment to them, become crucial. 
Therefore these are the aspects we em- 
phasize. 

In Section I, the model is specified in more 
detail, and in Sections II-V its implications 
for strategic uses of policies towards entry 
are examined. We see how and when such 
policies promote national advantage. We find 
that the EC government gains from pro- 
tectionist entry-promotion whenever entry 
occurs with such a policy but not without it. 
We also examine the implications for world 
welfare. As a general tendency, protection 
for entry promotion is harmful to the world, 
and countermeasures that deter such a policy 
are beneficial. Subsidies as instruments of 
entry promotion are generally more desirable 
from a world viewpoint; countermeasures 
against them are either ineffective or harm- 
ful. 

In Section VI we indicate how the ap- 
proach developed here can be adapted to 
extend the model by changing some of the 
special assumptions. 


J. Structure and Notation 


Consider a homogeneous good that can be 
produced by a firm after it has undertaken a 
preproduction (sunk) expenditure K, at con- 
stant unit production cost c. International 
cost differences are ignored so as to focus on 
strategic interactions. There are two markets, 
US and EC, each with its own demand 
curve, and no resale by third parties. There is 
an incumbent US firm and a potential EC 
entrant firm. 


6See James Brander and Barbara Spencer (1984), 
Jonathan Eaton and Gene Grossman (1983), and surveys 
in Dixit (1984), and Grossman and David Richardson 
(1984). 

7See Harry Johnson (1954). 
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In the US market, let PU, = excess of 
revenue over production cost for a mo- 
nopolist, PU, = excess of revenue over pro- 
duction cost for each duopolist, SU, = 
consumers’ surplus under monopoly, and 
SU, = consumers’ surplus under duopoly. 
Consumers’ surplus is measured with refer- 
ence to some fixed price higher than any 
which arises in the market. For a nontrivial 
problem the demand is positive at price c. 
Then PU,>0 and SU,>0. Also PU,>=0 
since zero production is always feasible. More 
importantly, 


(1) PU, = 2PU,, 


since a monopolist can always mimic the 
actions of two duopolists, and 


(2) 2PU, + SU, > PU, + SU, 


assuming closed-economy duopoly is socially 
preferable to monopoly (because of higher 
output and lower price). This holds for a 
wide range of duopoly equilibrium concepts, 
including the familiar Bertrand and Cournot 
ones, so we do not need to specify any 
particular duopoly model. In Bertrand com- 
petition, for example, price equals produc- 
tion cost c, so PU, =0. 

In the EC market, we define PE,, PE,, 
SE,, and SE, in an analogous manner; re- 
quire PE, >0, SE,>0, PE, > 0; and have 


(3) PE, >2PEp, 
(4) 2PE, + SE, > PE, +SE,. 


Equilibrium is the outcome of a game 
played by three players: the US government, 
the EC government, and the potential en- 
trant EC firm.® The two governments choose 
as their actions either free trade or protec- 
tion, where “protection” is defined as the 
complete prohibition of imports. The EC 


®The US firm is a player in the “background” game 
of duopoly that is played if entry occurs. But it has 
already sunk its K and has no strategic choices, so it is 
not modeled explicitly. 
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government decides whether to subsidize its 
firm’s sunk costs. The EC firm decides 
whether to enter. The eight combinations of 
trade policy and entry decisions generate six 
different possible outcomes because US trade 
policy does not affect the outcome when the 
EC firm chooses not to enter. The six out- 
comes are the following: 


Autarky (AUT): The EC firm enters and 
both governments protect. Each market is 
served by its own monopoly firm. 


Protected Entry (PRE): The EC firm enters, 
the EC government protects, and the US 
government has free trade. There is duopoly 
in the US market and a monopoly by the EC 
firm in the EC market. 


Free Trade Duopoly (FTD): The EC firm 
enters and both governments choose free 
trade. There is duopoly in both markets. 


US Monopoly (MON): The EC firm does 
not enter, the EC government has free trade, 
and US government policy does not matter. 
The US firm has a monopoly in both markets. 


US Protection (USP): The EC firm enters, 
the US protects, and the EC has free trade. 
The US firm has a monopoly in the US 
market, and there is duopoly in the EC 
market. 


Irrational Protection (IRR): The EC firm 
does not enter, the EC protects, and US 
trade policy does not matter. There is mo- 
nopoly in the US market, and the EC market 
is not served at all. 


The objective of each government is to 
maximize the sum of domestic firm profits 
and domestic consumers’ surplus. The objec- 
tive of the EC firm is to maximize profits 
(net of sunk costs). 

The value of the six outcomes to the three 
players is summarized in Table 1. Of these 
six outcomes, it is immediately obvious that 
the sixth outcome, “irrational protection,” 
never arises as a perfect equilibrium outcome 
of the game. By choosing free trade when 
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TABLE 1— VALUES OF OUTCOMES TO THE THREE PLAYERS 
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Outcome _ US Government 
Autarky (AUT) SU, + PU, 
Protected Entry (PRE) SU, + PU, 

Free Trade Duopoly (FTD) SU, + PU, + PE, 
US Monopoly (MON) SU, + PU, + PE, 
US Protection (USP) SU, + PU, + PE, 
Irrational Protection (IRR) SU + PU 


protection would not lead to entry by the EC 
firm, the EC government achieves (at worst) 
the superior outcome, “US monopoly.” 

In strategically interesting cases, the out- 
come of the game depends upon how the 
three players order the remaining five out- 
comes. For each player, several orderings 
consistent with Table 1 are possible. 


II. Worldwide Optimality 


Worldwide social surplus, defined as the 
sum of world consumers’ surplus and world 
producers’ profits, is measured by adding 
together the objectives the US government 
and the EC government. Using this measure 
of social optimality, several rankings of the 
outcomes in Table 1 are possible, but these 
rankings do satisfy certain constraints. Be- 
cause domestic duopoly is better than do- 
mestic monopoly, free trade duopoly is pre- 
ferred to protected entry (by equation (4)) 
and to US protection (by equation (2)), and 
both of these outcomes are preferred to 
autarky. Furthermore, US monopoly is pre- 
ferred to autarky since the EC firm’s sunk 
costs do not have to be incurred, and to 
irrational protection since a monopoly in the 
EC market is better than no market at all. 
Thus, the socially best outcome is either free 
trade duopoly (if entry is desirable) or US 
monopoly (if entry is not desirable). The 
former is optimal provided 


(5) 2PU,+SU,+2PE,+SE,-K 
> PU, + SU, + PE, +SE,, 


and the latter otherwise. Neither involves 
any protection, but the attainment of FTD 


Player 

EC Government EC Firm. 
SE, + PE,—K PE -K 
SE, + PĘ+PU -K PE, + PU, -K 
SE, + PE, + PU -K PE, + PU -— K 
SE 0 
SE, + PE, — K PE, —K 
0 0 


can require a jointly financed subsidy to 
induce entry.’ 

Even this optimality is second best, arising 
from an inability of the governments to 
bargain efficiently with the US monopolist in 
the first place. If efficient bargaining were 
allowed, both governments would “bribe” 
the US monopolist to supply the quantity 
demanded at marginal cost c in their respec- 
tive domestic markets. Entry would never 
occur, 

Inequality (5) is more likely to be satisfied 
(i) the more competitive the duopoly, and 
(ii) the lower the sunk cost. In any actual 
instance, these can work in opposite ways. In 
the aircraft industry, for example, the com- 
petition between Boeing and Airbus is fierce, 
but sunk costs are large. Considering the size 
of the world market, however, our presump- 
tion would be that in most industries (5) 
would hold, that is, FTD would be better 
than MON. 

Later we will come across similar compari- 
sons. From a world viewpoint, PRE is pre- 
ferred to MON if 


(6) 2PU,+ SU, — K > PU, + SU, 
and USP is preferred to MON if 
(7) 2PE,+ SE,- K> PE, + SE. 


In each of these, the sunk cost is compared 
to the gain in total surplus in only one of the 


? This assumes that the subsidy is financed with non- 
distorting taxes. Otherwise, (5) must be modified by 
subtracting the deadweight loss associated with the taxes 
from the left-hand side. 
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markets. Thus (6) and (7) are less likely to be 
satisfied than is (5). For a high sunk cost 
industry like aircraft, it seems likely that (6) 
and (7) would not hold. 


Ill. Nonstrategic Trade Policy Choices 


We provide a reference point for the anal- 
ysis of strategic trade policy choices by first 
considering a game in which they have no 
scope. This is done by placing the firm’s 
entry decision first, and the governments’ 
policies later. Such a game will be played if 
the governments are in fact unable to make 
credible policy commitments. We number 
this as game 1, and call it the reference 
game. 

As explained above, the second stage is 
solved first. If the firm stays out, the EC 
government will choose free trade, the US 
policy will be immaterial, and the outcome 
will be MON. If the firm enters, a subsidy is 
irrelevant, but the trade policies. of the 
governments interact as shown in Table 2. 

Reference to Table 1 shows that each 
government has a dominant strategy (and 
therefore the order of their moves is im- 
material). For example, the US government 
prefers protection if 


(8) PU, + SU, > PU, + SU, 


and free trade otherwise. When the EC policy 
is protection, these are just the US payoffs 
from the respective choices. When the EC 
policy is free trade, the duopoly profit in that 
market, PE,, is added to each side to get the 
US payoffs, and the comparison is un- 
affected. Note how our assumptions of con- 
stant marginal costs, and no international 
resales, separate the markets and yield this 
result. Similarly, the EC government’s domi- 
nant policy is protection if 


(9) PE, + SE, > PE, + SE,, 


and free trade otherwise. Since these choices 
are determined by the sum of consumers’ 
surplus and domestic firm profits in the 
domestic market alone, we call them the 
domestically preferred trade policies. There are 
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TABLE 2-—POST-ENTRY TRADE POLICY GAME 


EC 
US ` Protection Free Trade 
Protection AUT USP 
Free Trade PRE FTD 


four possible combinations. The two coun- 
tries may have different domestically pre- 
ferred policies either because duopoly solu- 
tion concepts differ (on. account of, say, 
different antitrust policies), or because the 
demand curves in the two countries have 
ferent shapes. At any rate, it is necessary to 
consider all four combinations of domesti- 
cally preferred policies, even though only the 
symmetric ones will be relevant when the 
two markets are identical. 

We mention in passing the possibilities for 
some commonly used solution concepts. If 
the duopoly is collusive (price and quantities 
same as in monopoly), the domestically pre- 
ferred policy is protection. If the duopoly is 
Bertrand (price equals c), it is free trade. For 
a Cournot duopoly, routine calculations show 
that the domestically preferred policy is pro- 
tection with a linear demand curve ( p = a — 
bq, a> c), and free trade with an exponen- 
tial demand curve ( p = ae~°*, c= 0). 

Now the EC firm knows that, if it enters, 
each government will choose its domestically 
preferred policy. Therefore it will assume 
these policies to test whether entry yields 
positive profit (net of sunk costs). This de- 
pends on the size of K. We therefore have 
another dimension of classification, namely 
the necessary and sufficient conditions for 
profitable entry. The four interesting cate- 
gories follow: 


(10) Protection (of the EC market) and 
Access (to the US market): 


max( PE,, PE, + PU,) < K < PE, + PU; 
(11) Protection: PE,+ PU,<K<PE,; 


(12) Access: PE, < K < PE, + PU; 
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* TABLE 3—OUTCOMES OF TRADE POLICY GAMES 


PS Domestically Preferred Policies l 
Profitable US Protection US Free Trade US Protection US Free Trade 
Entry EC Protection EC Protection EC Free Trade EC Free Trade 
Protection 1. MON 1. PRE 1. MON 1. MON 
and 2. MON 2. PRE 2. MON 2. PRE? 
Access 3. MON 3. Maxys( MON, PRE) 3. MON 3. Maxys( MON, PREY 
4. MON 4. Maxys( MON, PRE) 4. MON 4. Maxys( MON, PRE) 
Protection 1. AUT 1. PRE 1. MON 1. MON 
2. AUT 2. PRE 2. AUT* 2. PRE” 
3, AUT 3. PRE 3. AUT 3. PRE 
4. AUT 4. PRE 4. AUT 4. PRE > 
Access 1. MON 1. PRE 1. MON 1. FTD 
2. MON 2. PRE 2. MON 2. FTD® - 
3. MON 3. Max ys( MON, PREY 3. MON 3. Maxys( MON, FTD) 
4. MON 4. Maxys( MON, FTD)® 4. MON 4. Maxys( MON, FTD) 
Protection 1. AUT 1. PRE 1. MON 1. FTD 
or 2. AUT 2. PRE 2. AUT? 2. FTD® 
Access 3. AUT 3. PRE 3. Maxys(AUT, FTD)4 3. FTD 
4. Maxys(4UT, 4. Maxys(PRE, 4. Maxys(AUT, FTD) ` 4. FTD 


Maxgc(AUT, FTD))® Maxgc(AUT, FTD))! 
Note: The order of play: 

1. Reference Game: The EC firm makes it entry decision first; the governments -choose their (domestically 
preferred) policies later. 

2. The Entry Promoticn Game: The EC government chooses its trade policy first, then the EC firm makes its entry 
decision, and finally the US government chooses its (domestically preferred) policy. - 

3. Entry Deterrence by Commitment: The US government chooses its trade policy first, the EC government next, 
and the firm’s -entry decision is last. 

4. Threats and Promises: The US government chooses a policy rule first, but it can specify a policy choice 
conditional on the policy choice made by the EC government at the second stage. The EC firm’s entry decision is last. 

a These outcomes are instances of entry promotion through protection. 

>If the order of play cf the EC firm and the US government is reversed, the outcome changes to PRE if the US 
government prefers MOM to FTD; in all other cells this change of order does not affect the outcome. 

“When the outcome is MON, the US policy is one of “entry deterrence.” 

4When the outcome is FTD, the US policy is one of “dissuaded entry promotion.” 

When the outcome is FTD, it results from an “optimal promise” by the US government. 

When the outcome is FTD, it results from an “optimal threat” by the US government. 

® When the outcome is FTD, it results from (i) an “optimal threat” if the US government prefers PRE to MON 
(i.e., the outcome of game 3 is PRE), and (ii) an “optimal promise” if the US government: prefers MON to PRE (i.e., 
the outcome of game 3 is MON). 


(13) Protection or Access: (K < PE,), and where both are not sufficient 
(K > PE, + PU,), since the role of strategic 
trade policies is not of interest in these cases. 
The latter will become relevant in Section V, 


where subsidies can be employed to promote 


PE, < K < min( PE, PE, + PU,). 


Note that the separate cases of Protection 
and Access are mutually exclusive, that is, 
only one arises for each given set of values of 
PE,, PE,, and PU,. We omit the categories 
where neither protection nor access is needed 


unprofitable entry if the increase in con- 
sumers’ surplus is large enough. ` 

Considering the domestically preferred 
policies and the conditions of entry together, 
there are sixteen cases. We provide a table of 
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outcomes for completeness. But to avoid ex- 
cessive taxonomy, we focus attention on a 
few cases of'special interest, and then state 
some general results.!° 

The outcomes of games involving trade 
policies are shown in Table 3. Recall that the 
reference game has number 1. In the last 
column, for example, both domestically pre- 
ferred policies are free trade. Therefore entry 
occurs when access to the US market suffices 
for profitability (Access, and Protection or 
Access) and the outcome is FTD. There is no 
entry in the other two cases, and the out- 
come is MON. 


IV. Strategic Use of Trade Policies 


Now we modify the reference game by 


allowing one of the governments to move ` 


first and make an irreversible, precommited, 
policy choice. We then examine how such 
policies can be used for entry promotion by 
the EC government and deterrence by the 
US government. This section considers trade 
policies; the role of subsidies is taken up in 
the next section. : 

Precommitment yields new outcomes only 
to the extent that the chosen policy differs 
from the domestically preferred one. We shall 
see how such a commitment can be desirable 
to the government making it. But its credibil- 
ity is problematic, since after the entry deci- 
sion is made, the government has the incen- 
tive to reverse its choice. In practice there are 
devices that make such reversals costly; ex- 
amples are constitutional provisions, auto- 
matic administrative procedures, the power 
of the special interests that favor the com- 
mitted policy, and the government’s reputa- 
tion. Their reliability is a matter of degree. 
The question of which government is better 
placed to seize the initiative and make a 
commitment is also open. Theory at this 
level of generality can only show the conse- 
quences of the alternative possibilities in 
these matters, and that is the approach we 
take. 


10 Details of the arguments concerning trade policies 
(summarized in Table 3) can be found in our earlier 
paper (1983). 
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We consider three games of this kind. The 
first concerns entry promotion, and is num- 
bered 2 in the table of outcomes (the refer- 
ence game being number 1). Here the EC 
government moves first and chooses its trade 
policy. The EC firm moves second and de- 
cides whether to enter. The US government 
moves last and chooses its (domestically pre- 
ferred) policy. (Reversing the last two stages 
would produce a different game, but in all 
cases its outcomes are Pareto worse, i.e., 
worse for all players, or the same. Thus, 
given that the EC government moves first, 
the US government would choose to move 
third rather than second. Therefore the order 
we have assumed is appropriate.) 

Game 3 considers entry deterrence. The 
US government moves first, and chooses 
protection or free trade. The EC government 
moves second to choose its trade policy, and 
the EC firm’s entry decision is last. (Re- 
versing the last two stages would not be in 
the interests of either the EC government or 
the EC firm.) 

Game 4 is similar, but the US government 
at the first move has an additional choice. It 
can precommit to a policy rule, which 
specifies a choice of protection or free trade 
conditional on the action taken by the EC 
government at its move.. Such conditional 
rules can be of two kinds, “matching,” de- 
fined as protection when the EC policy is 
protection and free trade when the EC policy 
is free trade, and “reversing,” defined as 
protection when the EC policy is free trade 
and free trade when it is protection. The 
reversing policy is, however, never optimal 
because each government prefers that the 
other choose free trade and a reversing policy 
thus encourages the EC government to be 
protectionist which the US government does 
not want. The outcome of the conditional 
commitment game, if different from the un- 
conditional one, must therefore be the result 
of a matching policy. Depending on cir- 
cumstances, this can act as a threat (we will 
protect our market if you protect yours), or a 
promise (we will practice free trade if you 
do). In reality, such policies can be found in 
the form of reciprocity legislation or proce- 
dures, but their credibility is again open to 
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doubt. The earlier remarks on this issue apply 
here, too. 

It is clear from Table 3 that the outcomes 
of games 2, 3, and 4 are in many cases 
different from these of the reference game. 
These different outcomes result from stra- 
tegic policies which illustrate various stra- 
tegic themes: entry promotion, entry deter- 
rence, dissuasion, threats and promises. In 
the rest of this section we discuss these 
themes, illustrate them with specific cells from 
Table 3, and point out general tendencies for 
world welfare. Here we will not compute 
perfect equilibria in detail from the game 
trees. The verbal arguments are usually evi- 
dent enough, and the interested reader can 
easily construct the details. 


A. Entry Promotion 


In the reference game, MON is in some 
cases the outcome even though a shift in EC 
policy from free trade to protection (holding 
US policy constant) makes entry profitable. 
In game 2, the EC can commit to protection 
and thus promote entry. In fact, the EC 
government will always make such a com- 
mitment in these cases. The simple explana- 
tion is that the EC market is going to be 
monopolized anyway, by the US firm if en- 
try does not occur and by the protected EC 
firm if entry does occur. Since no gain or loss 
in consumers’ surplus is at stake, the only 
question is whether a protected EC firm can 
make a profit, as a domestic monopolist if 
the US market is closed, or as both a domes- 
tic monopolist cum exporting duopolist if 
the US market is open. 

Entry promotion shifts the outcome from 
MON to AUT when the US policy is protec- 
tion, and from MON to PRE when the US 
policy is free trade, While the shift from 
MON to AUT always lowers world surplus, 
a shift from MON to PRE raises world 
surplus if inequality (6) is satisfied. Thus we 
cannot state as a universal rule that strategic 
entry promotion lowers world welfare. There 
is some presumption that it does so when 
sunk costs are large relative to the US market 
alone or when a US duopoly is not very 
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different from a monopoly (because, say, col- 
lusion is easy). 


Example: Consider the case where both 
governments’ domestically preferred policy is 
free trade, and profitable entry by the EC 
firm requires both protection of the EC 
market and access to the US market. In 
obvious notation, this is cell (1,4) in Table 3. 
This case can arise when the duopoly is very 
competitive and the sunk costs are large, and 
is therefore of special interest for the aircraft 
industry. In the reference game, the firm 
knew that protection would not be provided 
after entry. It kept out, and MON was the 
outcome. Now suppose the EC government 
commits itself to a protectionist policy. 
Knowing that the US government’s ex post 
choice is free trade, the EC firm will expect 
positive profits and therefore will enter. The 
outcome will be PRE. The EC government 
prefers this to MON; the additional payoff 
(PE, + PU, — K) is exactly the EC firm’s 
profit. Therefore, the EC government will 
make the commitment in game 2. 


B. Entry Deterrence 


In games 1 and 2, there are cases where 
entry occurs but a shift in US policy from 
free trade to protection (holding EC policy 
fixed) makes entry unprofitable. Game 3 has 
a structure allowing the US government to 
commit to protection and thus deter entry in 
these cases. It is not always optimal for the 
US government to make such a commitment. 
It does so if and only if the MON achieved 
by entry deterrence is better for the US than 
the FTD or PRE which occurs in games 1 or 
2. Note that MON is preferred by the US 
whenever the producer gains from eliminat- 
ing a competitor at home and perhaps also 
abroad outweigh the consumers’ surplus lost 
in the US market. 

From the point of view of world welfare, 
there is some presumption that aggressive 
entry deterrence which shifts the outcome 
from FTD to MON is undesirable, as dis- 
cussed in Section III. A shift from PRE to 
MON is desirable provided inequality (6) 
does not hold. Certainly, whenever entry 
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promotion is bad, entry deterrence which 
reverses the outcome is good. 


Example: (Entry. deterrence which counters 
entry promotion): Return to cell (1,4) and 
consider game 3. If the US government com- 
mits itself to protection, then any later EC 
moves to promote entry through protection 
will fail for want of access to the US market. 
Therefore such moves will not be made and 
the US commitment will produce MON. The 
US prefers this to PRE and makes the com- 
mitment when 


SU, + PU, + PE, > SU, + PU,, 


that is, the monopoly profits in the EC 
market outweigh the US domestic preference 
for free trade. 


Example: (Aggressive entry deterrence): 
Consider cell (3, 4), game 3. By denying access 
the US government can aggressively prevent 
unassisted entry and achieve MON rather 
than FTD, if the EC market offers suffi- 
ciently higher profits. Our presumption is 
that such conduct lowers world welfare. 


C. Dissuasion 


It is possible that a commitment by the US 
government to free trade can forestall entry 
promotion by making it unnecessary for the 
EC to use protection to promote entry. Game 
3 has a structure allowing such a commit- 
ment, which we refer to as “dissuasion.” 
Since dissuasion always converts AUT to 
FTD, it clearly increases world surplus. In 
fact, it makes both governments better off, as 
the following example—the only case of dis- 
suasion in Table 3—shows: 


Example: Consider cell (4,3). Since access in 
game 2 is unavailable given the US domestic 
preference for protection, the EC govern- 
ment goes against its domestic preference 
and promotes entry via protection. The US 
can avoid this in game 3 by going against 
its domestic preference and committing to 
free trade. It prefers the resulting FTD to 
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AUT if 
SU, + PU, + PE, > SU, + PU,, 


that is, the duopoly profits in the EC market 
are large enough to override the US domestic 
preference. Then it will provide the commit- 
ment and the result will be good for both 
governments. . 


D. Threats and Promises 


When a matching strategy in game 4 re- 
sults in an outcome different from game 3, 
the changed outcome is the result of a threat 
or a promise. In a promise, the US govern- 
ment changes its policy from protection to 
free trade in order to get the EC government 
to change its policy as well. In the actual 
outcome from a threat, the US policy does 
not change (because it is already free trade) 
but the EC is induced to change its policy 
from protection to free trade. Clearly, threats 
and promises always lead to FTD when they 
change the outcome of game 3. While the US 
is better off as a result of the availability of 
threats and promises, the EC is made better 
off by promises, worse off by threats. Both 
threats and promises, however, always in- 
crease world surplus. 


Example (Promise): Consider cell (4,1). Both 
governments have a domestic preference for 
protection, and this suffices for the EC firm’s 
entry, producing AUT. The US would not 
want to commit unconditionally to free trade; 
that would only produce PRE. But suppose 
it makes a conditional commitment prom- 
ising to reciprocate an EC choice of free 
trade. Now the EC has another route to 
entry, namely mutual free trade that pro- 
vides access. If the EC prefers FTD to AUT, 
it will pursue this. If, in turn, the US' prefers 
FTD to AUT, it will make such a promise. 
Such joint preference for FTD over AUT is 
possible despite the domestic preferences for 
protection, if the duopoly profits in each 
other’s market are large enough. Here, a 
conditional policy overcomes a prisoner’s di- 
lemma, allowing the noncooperative outcome 
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to be replaced by a cooperative outcome 
preferred by both governments. 


Example (Threat): Consider cell (4,2). A US 
threat of protecting its own market in re- 
sponse to EC protection can lead the EC to 
opt for FTD over AUT. If the US prefers 
this to the outcome PRE of following its 
domestic preference, it will utilize such a 
threat. The EC is worse off, but world sur- 
plus is increased because an additional mar- 
ket is served by both firms. 


The above examples illustrate that stra- 
tegic trade policies work in a variety of ways 
when applied in different circumstances. Do 
the various cases suggest any per se rules 
that a body like GATT would want to adopt 
concerning such policies? Certainly threats, 
promises, and dissuasion—all of which lead 
to FTD—should be allowed, and entry pro- 
motion which leads to AUT should be disal- 
lowed. Under the presumption that entry is 
desirable if and cnly if all markets are served, 
a rule mandating bilateral free trade achieves 
the best outcome possible without subsidies 
or bargains with the monopolist. Such a rule 
eliminates all entry promotion as well as 
aggressive entry deterrence. In the absence of 
such a presumption, however, no obvious 
rule emerges. 


V. Strategic Use of Subsidies 


Now we allow the EC government the 
additional policy instrument of paying the 
EC firws sunk cost K. This increases the 
number of EC policy choices from two to 
four: “subsidized protection,” “unsubsidized 
protection,” “subsidized free trade,” and 
“unsubsidized free trade.” If the EC chooses 
to subsidize, the firm will enter irrespective 
of trade policies." The US government can 
choose its trade policy to affect the EC deci- 
sion in this respect. Countervailing duties are 
an instance. Both governments also use trade 


| The binary choice of paying K or 0 does not 
impose any restrictions since any payment in excess of 
what is needed to induce eatry, or short of this level, is a 
transfer that cancels out in the EC government’s payoff. 
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policies for familiar reasons of domestic 
preference. 

Define games 5-7 as the respective modifi- 
cations of games 2-4. In game 5, the EC 
government moves first to choose its trade 
and subsidy policies. In game 6 the US 
government moves first to choose its trade 
policy. In game 7 it chooses a policy rule 
contingent on the second stage trade and 
subsidy choices of the EC government. 
“Matching” is now defined as free trade if 
the EC government chooses unsubsidized 
free trade, and protection otherwise. 

The most interesting cases to consider are 
those where the EC government’s domesti- 
cally preferred policy is free trade. Table 4 
shows these cases, which correspond to the 
last two columns of Table 3. A fifth row has 
been added to handle the case where sunk 
costs are so high that entry is unprofitable 
regardless of trade policies. This case is unin- 
teresting in the absence of subsidies, but 
must now be considered. Game 7 is not 
shown separately because its outcome in each 
of these cases is the same as that of game 6, 
that is, conditional policies do not give the 
US any additional leverage when the EC is 
able to subsidize. 


A. Entry Promotion 


Now use Tables 3 and 4 to compare the 
outcomes of games 5 and 2. Because the EC 
government’s domestically preferred policy is 
free trade, subsidized free trade is a better 
instrument for entry promotion than unsub- 
sidized protection. This results in two kinds 
of changes in outcomes, depending upon 
whether entry occurs in game 2. When entry 
does occur in game 2, the EC government 
changes its policy to subsidized free trade in 
game 5 and thus improves the outcome for 
both countries. The EC is better off because 
its domestically preferred policy is free trade, 
the US because the EC market is opened. 
The outcome changes from PRE to FTD or 
from AUT to USP, depending upon whether 
the US market is open or closed. In cases 
where entry does not occur in game 2, the 
EC government sometimes promotes entry 
with subsidized free trade in game 5. This 
shifts the outcome from MON to USP or 
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TABLE 4— OUTCOMES OF SUBSIDY GAMES 


Conditions 
for 
Profitable US Protection 
Entry EC Free Trade 
Protection 5. Max gc (MON, USP) 
and Access 6. Maxgc( MON, USP) 
Protection 5. USP 
6. USP 
Access 5. Maxz¢( MON, USP) 
6. Maxgc(MON, USP) 
Protection 5. USP 
or Access 6. USP 
Entry Never 5. Max gc( MON, USP) 
Profitable 6, Max gc( MON, USP) 


Note: The order of play: 


Domestically Preferred Policies 


US Free Trade 
EC Free Trade 


5. FTD 
6. Maxys{ FTD, Max pc( MON, USP)) 
5. FTD © 
6. FTD 


5.FTD 
6. Maxys(FTD, Max gc(MON, USP)) 


5. FTD 
6. FTD 


5. Maxzc( MON, FTD) 
6. Maz ys(Max ge( MON, FTD), 
Max gc( MON, USP)) 


5. Entry Promotion: The EC government chooses its trade and subsidy policies first, 
then the EC firm makes its entry decision, and finally the US government chooses its 


(domestically preferred) trade policy. 


6. Entry Deterrence: The US government chooses its trade policy (or policy rule 
contingent on the EC choice) first, then the EC government chooses its trade and 
subsidy policies, and finally the EC firm makes its entry decision. 


FTD, again depending upon US trade policy. 
World surplus increases provided inequality 
(5) or (7) holds. Examples of both kinds of 
outcome changes are the following: 


Example: (Entry in both games 2 and 5): 
Consider cell (1,2) in Table 4, which corre- 
sponds to cell (1,4) in Table 3. Without 
subsidies, entry worked through protection 
and led to PRE in game 2. With subsidized 
free trade the EC government can pursue 
free trade and achieve FTD in game 5; it 
prefers this given its domestic preference. 


Example: (No entry in game 2, entry in game 
5): Suppose sunk costs are so high that un- 
subsidized entry is never profitable, even with 
both protection and access. This seems a 
possibility in the Airbus example. When a 
subsidy is allowed, the EC can promote sub- 
sidized entry. The US always responds with 
its domestically preferred policy, and the re- 
sulting outcome—FTD or USP—is pre- 
ferred by the EC government if duopoly 
consumer surplus is large enough relative 
monopoly consumer surplus. 


B. Entry Deterrence 


Now ccmpare games 5 and 6. From Table 
4, we see that subsidies are largely immune 
to commitments, threats, and promises aimed 
at deterrence by the US. Deterrence only 
works when the US, by commiting to protec- 
tion and depriving the EC firm of duopoly 
profits in the US market, makes subsidized 
entry unattractive for the EC. Since such 
deterrence shifts the outcome from FTD to 
MON, it is undesirable provided inequality 
(5) holds. 


Example: (Entry in game 5, deterrence in 
game 6): Return to cell (1,2) in Table 4. The 
EC chooses subsidized free trade in game 5, 
and the outcome is FTD. In game 6, if the 
US chooses protection (or in game 7, match- 
ing), it leaves the EC government the choice 
between no ‘subsidized entry (MON) and 
subsidized entry (USP). This can go either 
way, since SE, > SE, counteracts K > PE,. 
If the choice is USP, the US government is 
better off with FTD and so does not make 
the commitment. But if the choice is MON, 
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it is possible that the US government, prefer- 
ring this to FTD, will commit itself.’ 


If the EC government’s domestically pre- 
ferred policy is protection, then subsidies do 
not affect the outcome, except for the follow- 
ing single case: 


Example: Consider cell (3,2) of Table 3 and 
see how game 4 works. The US can make a 
commitment to free trade, protection, or 
matching. The first draws a protectionist EC 
response, and leads to PRE. The second 
removes access and makes protectionist en- 
try-promotion impossible, so the EC govern- 
ment follows free trade and accepts MON. 
The third likewise induces the EC govern- 
ment to follow free trade and yields FTD. 
The US then picks the best of MON, PRE, 
and FTD. But it clearly prefers FTD over 
PRE, leaving a choice between FTD and 
MON. Now introduce subsidies, that is, con- 
sider game 7. The EC government can re- 
spond to US protection or matching with a 
policy of subsidy and protection, achieving 
AUT. This is worse for it than MON, so the 
response to protection is unchanged. But it 
may be better than FTD, so the response to 
matching may change. In that case the US 
no longer has FTD available, and since it 
prefers MON to AUT, it is left choosing 
between MON and PRE. The formal de- 
scription of the outcome is 


Max„s( PRE; MON,Max (AUT, FTD)). 


In effect, we have the possibility that FTD is 
replaced by PRE, a change that is harmful to 
world welfare. 


The discussion in this section suggests that, 
on balance, subsidies are attractive from the 
EC’s viewpoint. They result in greater gains 
for the EC when utilized and they are more 
difficult for the US to deter. From the point 
of view of world welfare, they are desirable 
to the extent that they open the EC market 
but undesirable in a few cases where they 
promote socially suboptimal new entry. On 
balance, perhaps, they do more good than 
harm. 
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VI. Modifications and Extensions 


We conclude the paper by indicating 
several ways in which the special assump- 
tions of the model can be altered or relaxed. 
In most cases, the approach we have de- 
veloped remains valid, but the taxonomy 
grows even more complex. We do not think 
it worthwhile to develop an exhaustive cata- 
logue, but in each instance some cases with 
special claim to realism would be worth 
pursuing. . 

1) Positive Theory of Policy. We have 
taken each government’s objective to be the 
sum of its domestic consumers’ and pro- 
ducers’ surpluses. This can be changed to a 
weighted sum to reflect distributive con- 
cerns; the categories of domestically pre- 
ferred policies will then depend on the . 
weights. 

The case where consumers’ surpluses get 
zero weights deserves special attention, as it 
reflects the view that policymakers are cap- 
tives of concentrated producer lobbies. This 
can be seen as a positive theory of policy as 
opposed to our normative approach. For- 
mally, it can be handled as a special case of 
our model. With all consumers’ surpluses set 
to zero, both governments’ domestically pre- 
ferred policy is protection. The first column 
of Table 3 then shows that strategic use of 
protectionist policies for entry is irrelevant. 
The only possible exception (game 4 of the 
bottom cell) also makes no difference: it is 
not possible for both governments to prefer 
FTD when only profits count, so the out- 
come is AUT. 

2) Unequal Costs. If the two firms have 
unequal costs, we cannot specify monopoly 
or duopoly profits or consumers’ surpluses 
independently of which firm is involved. This 
increases the number of cases and makes 
comparisons more complex. A possible use 
of this generalization will be to shed light on 
new investments in declining industries. Dy- 
namic games of R&D will also involve un- 
equal costs. 

3) More Incumbents. When there are 
two or more incumbent US firms, protection 
in the EC will replace this oligopoly by an 
EC monopoly, thus reducing consumers’ 
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surplus. This will bias the EC domestic pref- 
erence toward free trade, and reduce the 
attractiveness of protected entry. 

4) Third Markets. If we introduce other 
markets in nonproducing third countries, we 
add the appropriate monopoly or duopoly 
profits to the payoffs. This increases the de- 
sirability of entry to the EC, but for given K 
makes active promotion less necessary. It 
also increases the desirability of entry deter- 
rence to the US, but makes policies towards 
this aim less effective. 

5) Resales. We assumed that the two 
markets were separate, that is, that price 
discrimination could be maintained without 
fear of arbitrage through resale by third par- 
ties. The structure of international marketing 
and managerial practices of buyers of prod- 
ucts like aircraft make this assumption fairly 
realistic. It is also common in the literature 
on oligopolistic trade. However, if we relax 
it, we have to change the payoffs in the 
outcomes MON and FTD, by calculating 
profits and surpluses in a world monopoly 
and duopoly with uniform prices. In the 
other cases, protection effectively separates 
the markets. Again, the comparisons and 
classifications become more complicated. 

6) Variable Tariff Rates. We have al- 
lowed only a discrete choice between zero 
and prohibitive tariffs. If a continuous range 
of tariff policies is introduced, each country’s 
domestic preference will generate on opti- 
mum tariff for the familiar reasons of rent 
extraction in oligopolistic trade. Strategic 
considerations of entry will then hinge on: 
(i) whether profitable entry is consistent with 
the two countries’ domestically optimum 
tariffs, (ii) whether a higher EC tariff can 
induce entry, (iii) whether a US threat of 
raising its tariff can deter entry promotion, 
or a promise of lowering its tariff can dis- 
suade it. The principles of the analysis are 
unchanged, but the details are more com- 
plex, and the calculations will have to pos- 
tulate a particular solution concept for the 
duopoly. 

7) Access Charges. The outcomes of the 
games we have considered do not generally 
maximize world-social-surplus. First-best 
world-social-surplus is not maximized be- 
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cause governments cannot strike bargains 
with the incumbent monopolist to supply 
quantities demanded at marginal cost. Sec- 
ond-best world-social-surplus is not maxi- 
mized because governments cannot strike 
bargains with the incumbent monopolist or 
the entrant about access to domestic markets 
at all. If governments were able to “sell 
access” to domestic markets to foreign firms 
for lump sum amounts, presumably much 
inefficient protectionism would be eliminated. 
Furthermore, given that foreign firms cannot 
buy their way into domestic markets directly, 
they have an incentive to do so indirectly by 
setting up domestic subsidiaries and transfer- 
ring enough monopoly rents to these domes- 
tic subsidiaries to make a protectionist policy 
which destroys these rents undesirable. This 
would tend to overcome some of the nonop- 
timality of our outcomes. 

8) Repetitions. We have considered a 
single occasion where the opportunity for 
entry arises. If the governments are engaged 
in such games repeatedly, with the roles of 
incumbent and entrant falling to different 
countries on different occasion, then there 
would be prospects of cooperation by for- 
swearing protection and achieving FTD or 
MON, whichever is better. 
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A Framework for Evaluating the Effects of Economic 
Growth and Transfers on Poverty 


By PETER GOTTSCHALK AND SHELDON DANZIGER* 


While the reduction of poverty is a non- 
controversial policy goal, there is little agree- 
ment as to the relative impacts of changes in 
market and transfer income on poverty. The 
War on Poverty was predicated on the as- 
sumption that increased market incomes re- 
sulting from economic growth were not suffi- 
cient for alleviating poverty. As the U.S. 
Council of Economic Advisers stated: 


Rising productivity and earnings, im- 
proved education, and the structure of 
social security have permitted many 
families or their children to escape; but 
they have left behind many families 
who have one or more special handi- 
caps. These facts suggest that in the 
future economic growth alone will pro- 
vide relatively few escapes from pov- 
erty. Policy will have to be more sharply 
focused on the handicaps that deny the 
poor fair access to the expanding in- 
comes of a growing economy. 

[1964, p. 72] 


This view has recently been challenged in 
public policy debates. According to a recent 
analysis by the U.S. Office of Management 
and Budget: 


History teaches us that economic 
growth is a critical determinant of indi- 
vidual and family well-being. In the 
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decade of the 1970s, the economy failed 
to perform as well as in the 1960s.... 
As a result, it was in the 1960s rather 
than in the 1970s that the greater in- 
roads against poverty were made. 
[1983, pp. 30-31] 


How sensitive is the incidence of poverty 
to increased economic activity? One would 
think that the experience of the last twenty 
years would offer an almost-ideal social ex- 
periment to determine the relative impor- 
tance of growth in market incomes and 
income transfers. That economic growth re- 
duces poverty is suggested by the fact that 
rapid growth during the late 1960’s, followed 
by periods of stagnation and recession, was 
mirrored by a sharp decline, then a leveling, 
and then an increase in poverty rates. How- 
ever, during the period when poverty de- 
creased most quickly, there was also rapid 
growth in the benefit levels and numbers of 
recipients of income transfer programs. Fur- 
thermore, the recent increase in poverty 
coincides with reductions in the rate of 
growth of transfers. In addition, inequality 
of market income has been increasing since 
the late 1960’s. It is, therefore, impossible to 
use simple bivariate relationships to account 
for the sources of changes in poverty. 

Most recent attempts (for example, James 
R. Thornton et al., 1978) to measure the 
relative importance of growth in market and 
transfer incomes are in the tradition of 
W. H. Locke Anderson (1964), Lowell Galla- 
way (1965, 1967) and Henry Aaron (1967). 
These studies estimate time-series regressions 
to obtain the partial effects of economic 
growth and transfer programs on poverty. 
Elsewhere, we have shown (1983) that the 
conflicting conclusions of these studies can 
be attributed to the time-series data which 
are too highly collinear to yield robust co- 
efficient estimates. Minor changes in func- 
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tional form or variable measures substan- 
tially change the relative importance of 
market and transfer incomes. 

In this paper, we develop an alternative 
framework for measuring the relative effects 
on poverty of growth in mean market in- 
come, mean transfer income, and inequality. 
We analyze the relationship between changes 
in the location and shape of the joint distri- 
bution of various income sources (i.e., the 
mean and higher level moments of market 
and transfer incomes) and a summary mea- 
sure of inequality (in this case, poverty). The 
technique is general and could equally well 
be applied to other breakdowns of income 
(for example, husband’s and wife's earnings) 
or ‘other summary measures (for example, 
quintile shares). j 

Section I develops the conceptual frame- 
work, which is used in Section II to decom- 
pose the sources of the decrease in poverty 
between 1967 and 1979 and the subsequent 
rise in poverty between 1979 and 1982. 


I, Conceptual Framework 


We begin by defining changes in poverty 
in terms of changes in the underlying distri- 
bution of income. Let the poverty rate be 
defined as 


T T-Z 
Q) P=f f °g h, m)dhdh, 
00” = 00 


where JI, and J, are two sources of income 
(in this case, market and transfer incomes), T 
is a poverty threshold, and g is the joint 
density function of J, and J,, which is de- 
fined in terms of a vector of parameters, m. 

Writing the total differential of P with 
respect to its k parameters, 


(2) dP = > (aP/dm,)dm,, 


i=l 


allows us to decompose the total change in 
poverty into changes due to each of the k 
parameters. Changes in these parameters in 
turn reflect changes in the moments of the 
distribution. 

To determine the relative effects of ob- 
served’ changes in all the moments of the 
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distribution on poverty, we must specify a 
particular functional form for g. Our distri- 
butional assumption is guided by two princi- 
ples: the function should not be more restric- 
tive than functional forms applied elsewhere 
in the income distribution literature; and the 
form should depend on a sufficiently small 
number of parameters to make empirical 
work tractable. The displaced lognormal dis- 
tribution meets these criteria. This three- 
parameter distribution is more general than 
the better known two-parameter lognormal 
distribution. It also corrects for the negative 
skewness found in the distribution of log 
income. 

Because the official poverty thresholds vary 
by family size, the bound of integration in 
equation (1) cannot be treated as a fixed 
number. To avoid excessive complexity, we 
divide each household’s income by its poverty 
threshold and define the income-to-needs 
ratio as 


(3) I*=(1,+1,)/T. 


Any household with an income-to-needs ratio 
below one is poor. 

We assume that J* has a displaced 
lognormal distribution, an assumption sup- 
ported by a Kolmogorov-Smirnov test (Mor- 
ris DeGroot, 1975).? Therefore, 


(4) Z= [in(I*+¢)—p] /o, 


lAn alternative solution to dividing income by the 
poverty line would be to expand the conceptual frame- 
work to take account of changes in the trivariate distri- 
bution of household needs, market incomes, and trans- 
fers. Poverty would then depend on four additional 
moments (the mean and variance of needs as well as the 
covariances of needs with market incomes and transfers). 
While our formulation is less general and requires that 
we make distributional assumptions about income-to- 
needs ratios, rather than income alone, it keeps data 
problems manageable. An examination of the data indi- 
cates that the assumption of displaced lognormality was 
as applicable to income-to-needs as to income. 

?Since we model changes in poverty in terms of 
changes in the cumulative distribution below the poverty 
line, we are concerned with the shape of the distribution 
at J* =1.0. We performed Kolmogorov-Smirnov tests 
to see whether we could reject the hypothesis that the 
income-to-needs distributions were lognormal. Using 
1967 and 1982 data on all persons and for persons living 


VOL. 75 NO.1 


which has a standardized normal distribu- 
tion with density function ¢(Z).? The three 
parameters of this distribution are u, «7, and 
c, the displacement factor (John Aitchison 
and J. A. C. Brown, 1957). Changes in c 
reflect the partial effects of changes in the 
third moment about the mean. The first two 
parameters are themselves the first two mo- 
ments of the distribution of a * + c) since 


(5) n= E[in(1*+e)]; 
(6) - o zavil]. 


Since poverty is defined as an income-to- 
needs ratio less than one, we can write 


() P=f' o(z)ae, 


where = [In(1.0+¢)—p] /o 

‘Poverty is, therefore, a function only of the 

parameters of the distribution of In(J* + c). 
- For ease of interpretation, we use the fol- 

lowing results from Charles Metcalf (1972) 

to define the distribution in terms of c and 

the mean (a) and variance (87) of I*, rather 





in households headed by prime-aged men, we tested the 
hypothesis between the tenth and the fifteenth per- 
centiles for all persons and between the fifth and tenth 
for men, since these portions of the distribution include 
all the observed poverty levels for the two groups over 
the 1967-82 period. 

Since the Kolmogorov-Smirnov test is based on the 
maximum difference between the cumulative empirical 
and theoretical distributions, large deviations outside 
the area of interest will lead to the rejection of displaced 
lognormality for the full distribution. This. was in fact 
the case. However, in the specified ranges, we could not 
reject at the 5 percent level the hypothesis that the four 
distributions we tested were lognormal. For example, in 
1982, the maximum difference between the two cumula- 
tive distributions for prime-age'men between’ the tenth 
and the fifteenth percentiles was .0025, where the actual 
value was .0501 and the theoretical value was .0475 
percent. 

- 3 Because we assume that J* follows a displaced 
lognormal distribution, ‘the distribution of market in- 
come-to-needs and that of transfer income-to-needs can- 
not each follow a displaced lognormal—the sum of two 
displaced lognormals is not itself displaced lognormal. 
In fact, the empirical distribution of transfers-to-needs 
is clearly not lognormal. 
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than the mean and variance of In(I* + c): 


(a+ c)? ! 
[B?+(a+0)]'7 ; 


(9) 6? ~v[ iP He} 


(a+c) 


(8) „=h 


We can, therefore, decompose changes in 
poverty into three components: 


(10) dP =(dP/da)da+(dP/dp?) dp? 
+(AP/ac) de. 


This decomposition can be further expanded 
by recognizing that 


(11) a=E£(I*)=E(I*)+E(IS); 
(12) p= var(1*) | 
= var( Ij") +2cov( 1413+) +var( 1), 


where asterisks again indicate income. as a 
proportion of needs. Therefore, 


(13) ap— 2 aps) SP ae( 1 > l 


ða da 
+ apia eli +) 2s a door EIF ) 
“OP” ` OP 
ey a (Is) + Ge de 


Equation (13) shows how the total change in 
poverty, dP, can be decomposed into changes 
in poverty associated with changes in means, 
the dispersion of each income source, their 
covariance, and the displacement factor. 

Given our distributional assumption, we 
can derive explicit expressions for the partial 
derivatives in equation (1 3):4 


oP _ - th) 
o?(a+c)|B2+(atc)’| 


x { hp? - o[2B?+(a+c)]};. 


+The derivation is given in the Appendix. 
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OPN, oo ONY 8 Og, 
(13) ap? zo| + (arc. hl; 
diey: SEa) y OP 


ðe ~ (1+c)o da’ 


With time-series data on the displacement 
factor and the mzans, variances, and covari- 
ance of I* and I*, we can use equation (13) 
and the three partial derivatives in equations 
(14)-(16) to decompose changes in poverty. 
The differentials in equation (13) are ap- 
proximated by finite changes in each param- 
eter. The partial derivatives, which are solely 
functions of a, 82, and c, are evaluated at 
the average values for these parameters for 
each pair of years. 

The methodology developed here differs 
from that of the time-series regression stud- 
ies cited earlier. Those studies have looked 
only at changes in the first moments of the 
distribution and assumed that the relation- 
ship was linear, implying that the derivatives 
of poverty with respect to the first moments 
are each constant and that the derivatives 
with respect to all higher level moments are 
zero. These unrealistic assumptions, in ad- 
dition to data problems, cast doubts on the 
methodology as well as the results of prior 
studies. 

In the following section, we apply our 
methodology to determine the impacts of 
growth in market and transfer income on 
poverty during the period 1967 to 1982. 


Ii. Empirical Results 


The annual March Current Population 
Surveys (CPS) for 1968 through 1983, each 
of which contairs information on about 
$0,000 households (U.S. Department of 
Commerce, 1968—33), were used to calculate 
sample means, variances, and covariance of 
I*, which we define as market income (wages, 
salaries, self-employment income, dividends, 
interest, rents, private pensions, etc.) meas- 
ured as a proportion of needs, and I*, cash 
government transfers (social insurance and 
public assistance) measured as a proportion 
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of needs.’ This sample information is used to 
calculate estimates of a and 8°. 

An additional piece of information is 
needed to estimate c. Metcalf (p. 21) uses the 
relationship between a and the 10 percent 
and 90 percent cutoffs for that estimation. 
We follow a similar method. Since we are 
primarily interested in the shape of the dis- 
tribution near the poverty cutoff (where J* 
equals one), we use a method which insures 
that the distribution based on â, 87, and ĉ 
yields an estimated cumulative density which 
is equal to the observed cumulative density 
at the cutoff. 

Let h be the standardized normal variate, 
defined in equation (7), which is consistent 
with the observed poverty rate. Equations 
(7), (8), and (9) are, therefore, three non- 
linear equations in three unknowns— ji, 6, 
and ¢—which can be solved from three ob- 
served quantities—h, â, and B*. These equa- 
tions are solved numerically in each year to 
yield estimates of c. 

The means, variances, covariance, and ‘dis- 
placement factor are shown in columns 
(1)-(6) of Table 1. We use these data to 
calculate the partial derivatives in each year, 
shown in columns (7)-(9).° The decline in 
the derivatives of poverty with respect to 
mean market or mean transfer income in all 
but recessionary years shows that declining 
antipoverty effectiveness of growth as the 
density at the poverty line decreases. 


5We would prefer to include the value of in-kind 
market income (for example, fringe benefits) and trans- 
fers in our poverty measure. Unfortunately, CPS data 
tapes that include in-kind transfers are available only 
for a few years. Since these transfers have been growing, 
their inclusion would increase the relative antipoverty 
effects of growth in transfers compared to growth in 
market income. 

We use the terms market income and transfer income 
interchangeably with the more cumbersome terms 
market income-to-needs ratio and transfer income-to- 
needs ratio. 

® Because changes in the moments of the distribution 
change the values of the partial derivatives, the deriva- 
tives shown in Table 1 are evaluated at the average 
values of the moments between adjacent years. For 
example, the 1982 value of —0.178 for the- derivative 
with respect to the means, dP/da, reflects the impact of 
a unit change in a, evaluated at the average 1981-82 
values of a, 87, and c. 
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TABLE 1— MOMENTS, DISPLACEMENT FACTORS, PARTIAL DERIVATIVES, AND POVERTY RATES FOR ALL PERSONS 











1967-82 
Mean Variance 

Market Transfer Market Transfer Covariance Partial Derivatives ; 

Income Income Income Income of Market Displace- with Respect’ to Official 

+ > + + Income and ment Displace- ‘Poverty 
Needs Needs Needs Needs Transfers Factor Means Variances ment Rate 
Yo @ © @ © 6) (7) (8) © a9 
1967 2.546 .155 4.337 .137 —.175 0.254 = gs ee m .143 
1968 267 .170 4.666 .155 —.195 0.347 —0.216 0.037 0.053 128 
1969 2.794 173 5.192 .153 —.209 0.372 —0.194 0.032 0.052 .122 
1970 2.749 .197 5.201 .179 —.229 0.387 —0.193 0.031 0.054 .126 
1971 2.759 .219 5.373 .210 —.261 0.402 —0.191 0.030 0.052 . 125 
1972 2.923 .239 6.005 .245 —.300 0.620 — 0.182 0.029 0.045 119 
1973 2.987 .256 6.112 .283 —.331 0.691 —0.164 ‘0,026 0.039 111 
1974 2.847 216 5.425 305 —.341 1.010 — 0.180 0.030 0.036 123 
1975 2.756 .314 5.253 .336 —.365 0.899 — 0.169 0,030 0.031 123 
1976 2.846 .310 5.525 .354 —.388 0.976 —0.169 0.030 0.030 118 
1977 2.918 .309 5.838 .358 —.399 1.012 — 0.161 0.028 0.030 116 
1978 3.007 .307 5.907 .379 —.404 1.363 —0.161 0.029 0.025 114 
1979 2.989 .305 5.762 376 —.377 1.475 —0.153 0.027., 0.023 117 
1980 2.814 .313 5.207 373 — 349 1.573 —0.166 - 0.030 0.022 130 
1981 2.792 309 5.686 375 — 341 1.159 —0.160 0.027 0.025 140 
1982 2.769 327 5.950 404 —.334 . , 1.167 —0.178 0.028 0.029 150 


Source: Computations by authors from March Current Population Surveys. Zero and negative incomes are included i in 


calculating the moments. 


a The derivative is applicable to the change in the moments from the previous the indicated year. 


The data in Table 1 give the basic infor- 
mation necessary to decompose changes in 
poverty. For example, from 1981 to 1982 
mean market income and mean transfers 
(each measured as a proportion of needs) 
changed by —0.023 and 0.018, respectively. 
Adding these. two components of mean in- 
come and multiplying the sum by —0.178 
(@P/da, shown in col. (7)) shows that 
changes in the mean of the income/needs 
distribution (the first two terms in equation 
(13)) increased poverty by .0009 (i.e., 
percentage points). This is less than one-tenth 
of the total one-point rise in the poverty rate 
over the two years. The impact of changes in 
the variances, covariance, and displacement 
factor on poverty are obtained by repeating 
the calculations for the other terms in equa- 
tion (13). When all of these terms are 
summed, they equal the 1.0 point increase in 
. poverty, shown in column (10). 

The computations using the data in Table 
1 are summarized in Table 2. We aggregate 
across time periods and sources of change in 


poverty. Since 1979 is the last nonreces- 
sionary year, we examine changes in poverty 
over the subperiods 1967 to 1979 and 1979 
to 1982.’ The first period is marked by eco- 
nomic growth, as market income-to-needs 
increased by 17.4 percent, or about 1.4 per- 
cent per year; the second by cyclical decline, 
as market income-to-needs declined by 7.4 
percent, or about 2.5 percent per year. In the 
first period, transfer income-to-needs in- 
creased by 9.8 percent; in the second, by 7.2 
percent. 

Since there have been major demographic 
shifts in the population, the data for all 
persons may reflect changing household 
composition as well as changes in the income 
distributicn of each demographic group. 
Therefore, Table 2 also analyzes changes in 
poverty for persons living in households 


7The data in Table 1 are used to calculate the partial 
effects in each year; the data in Table 2 show these 
effects summed over each subperiod. 
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TABLE 2— DECOMPOSITION OF CHANGES IN POVERTY 


Estimated Point Change in Poverty 


Associated with Change in 
Actual Mean Mean 
Percentage Market Transfer 
Point Income- Income- 
Change in to-Needs to-Needs Shape of . 
Poverty? Ratio? Ratio? Disttibution 
(60) Q) (3) (4) - 
All Persons i F 
1967-79 —2.6 -3.3 -3.5 +4.2 
1979-82 +3.33 +0.9 —0.4 +2.8 
Young Men? 
1969-79 —2.3 —3.4 —0.7 +1.8 
1979-82 +58 +3.4 —0.6 +3.0 
Prime-Aged Ment 
1967-79 —2.4 —3.9 —0.8 +2.33 
1979-82 +3.1 +0.9 —0.2 +24 
Elderly Persons® 
1967-79 —14.7 -01 ` —21.1. +6.5 
1979-82 —0.4 —0.1 -1.7 +1.4 


Source: See Table 1. l 

a The sum of the change in cols. (2), (3), and (4) is equal to the actual change shown 
in col. (1). : 

>Computed on the assumption that higher level moments change in such a way that 
the coefficients of variation and skewness all remain constant. See fn, 9. 

°Persons in households with male head less than 25-years old. 

Persons in households with male head between the ages of 25 and 64. 
*Persons in households. with male or female head 65 years or older. 


headed by young men and prime-aged men, 
two demographic groups that are expected to 
benefit most directly from economic growth, 
and for persons living in households headed 
by elderly men and women.® 

Sources of changes in poverty are aggre- 
gated into three groups, in columns (2)-(4) 
of Table 2. Column (2) shows the impact of 
changes in mean market income, holding the 


®Unfortunately, we cannot decompose changes in 
poverty for persons living in households headed by 
nonaged women or black men and women. Our method 
of estimating the displacement factor requires the ex- 
istence of a value consistent with the observed poverty 
rate and the mean and variance of the group-specific 
income-to-needs distribution. No such values exist for 
households headed by sonaged women or blacks, even 
when they are disaggregated into four age-race cells. The 
fact that the displaced lognormal distribution fits well at 
the poverty line for all presons and all men (see fn. 2), 
but does not provide a good approximation for women 
or blacks, suggests further research using alternative 
distributional assumptions. 


coefficient of variation and the coefficient of 
skewness of market income constant. It can, 
therefore, be interpreted as the effect of 
changes in the mean, holding relative in- 
equality constant.? Column (3) shows the 


We begin with initial-year values for the means and 
the second- and third-level moments of each demo- 
graphic group (including:the covariances and corre- 
sponding third-level cross products). We then assume 
that each household’s market and transfer income-to- 
needs ratios grew at the same rates as the observed 
increases in the means of the two. income sources and 
calculate values of the second- and third-level moments 
consistent with these proportional growth rates. This 
ensures that the coefficient of variation and coefficient of 
skewness of each income source remain constant. Note 
that total income inequality will change when each 
income source grows proportionally unless each grows 
at the same rate. i 

Poverty rates consistent with proportional growth in 
market income are in col. (2) of Table 2. Col. (3) shows 
the net poverty reduction that results when transfers 
grow at their.observed rate. Col. (4) shows the impact of 
changes in the shape of the distribution due to the 
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corresponding impact on changes in mean 
transfer income. The last column shows the 
impact of the remaining factors which change 
the shape of the distribution. This grouping 
reflects our interest in the relative effects on 
poverty exerted by economic growth, trans- 
fer growth, and changes in inequality.’° 

Row 1 of Table 2 shows that the official 
poverty rate for all persons declined by 2.6 
percentage points between 1967 and 1979. 
Column (2) shows the effect of increases in 
the mean of market income (holding the 
shape of the distribution constant). This re- 
flects the poverty-reducing effects of in- 
creases in mean market income and the 
poverty-increasing effects of increases in the 
variance, and the effects of changes in the 
covariance and displacement factor, all re- 
sulting from proportional growth in the 
market income of each household. The net 
effect was a decline in poverty of 3.3 per- 
centage points. Increases in mean transfers 
decreased poverty by an additional 3.5 points. 
Growth in mean transfer income was, there- 
fore, slightly more important than that,of 
mean market income in reducing poverty 
over this period. 

These two poverty-reducing factors were 
partially offset by changes in the shape of the 
distribution, which increased poverty by 4.2 
points. Increased inequality was more im- 
portant than growth in the mean of either 
income source. Thus, a substantial portion of 
the antipoverty impact of economic growth 
was canceled by rising inequality. 


deviations of the variance, covariance and displacement 
factor from the values consistent with proportional 
growth in each household’s market and transfer income. 
The data in col. (4) are computed as residuals, i.e., as the 
actual values in col. (1) less the computed values in cols. 
(2) and (3). 

10 The decomposition of Table 2 proceeds as if trans- 
fer growth has no effect on the distribution of market 
income, and vice versa. However, because of labor supply 
responses to transfers, some portion of the effect of 
growth in transfers on poverty is being classified as a 
change due to the resulting reduction in market in- 
comes. Similarly, since some transfers are income-tested, 
a portion of the effect of growth in market income on 
poverty is classified as a change due to the resulting 
decline in transfer income. A simulation that assumed 
large behavioral responses (see our earlier paper) did not 
alter our qualitative conclusions. 
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Between 1979 and 1982, poverty for all 
persons increased from 11.7 to 15.0 percent. 
(The decline in mean market income in- 
creased poverty by 0.9 points.) The poverty- 
reducing impact of growth in mean transfers 
—0.4 points—was much smaller in this 
period, because transfers as a percentage of 
needs grew much more slowly after 1979 
than in the previous period. Changes in the 
shape of the distribution increased poverty 
by 2.8 points in only three years. This. con- 
firms the importance of focusing on the shape 
as well as the position of the distribution— 
if each household’s market income had de- 
creased by the observed 7.4 percent and the 
transfer income of each had increased by the 
observed 7.2 percent, poverty would have 
risen by only 0.5 points (col. (2) plus (3)), 
instead of the actual 3.3 point increase. 

As expected, the relative importance of 
changes in mean market incomes is greater 
for persons living in households headed by 
young and prime-aged men.!! The impacts of 
changes in the shapes of the demographic- 
specific distributions, shown in column (4), 
were, however, nearly as important for each 
of these groups as for all persons. The ten- 
dency toward greater inequality is, therefore, 
not solely a reflection of demographic shifts 
(also, see Martin Dooley and Gottschalk, 
1984). Note that the 1979-82 downturn in 
mean market income and the increased in- 
equality more than offset the observed de- 
clines in poverty between 1967 and 1979 for 
these groups. 

The largest drop in poverty between 1967 
and 1979 (14.7 points) and the only decline 
between 1979 and 1982 occurred for house- 
holds headed by elderly persons (men and 
women). As might be expected, this decline 
was almost solely a result of growth in mean 
transfers, primarily Social Security benefits. 


While we focus on the impact of changes in the 
group-specific moments on each group’s poverty rate, 
our methodology could be expanded to reflect the im- 
pact of changes in the moments of the aggregate distri- 
bution on group-specific poverty rates. One would need 
to estimate the sensitivity of the group-specific moments 
to changes in the moments of the overall distribution. 
These elasticities would depend on the source of the 
change in the overall distribution. 
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TI. Conclusions 


We have developed a framework that 
shows how changes in the poverty rate result 
from changes in the location and shape of 
the income distribution. By assuming that 
the income-to-needs ratio follows a displaced 
lognormal distribution, we are able to quan- 
tify the relative importance of changes in 


-. mean market incomes, mean transfers, and 


inequality. During the 1967-79 period, 
changes in transfers were about as important 
- aò- increases in market incomes for all per- 
sons. Transfers were less important for non- 
aged men, and very important for elderly. 
Since 1979, the decline in market incomes 
has increased poverty, and the antipoverty 
effect of transfer growth has declined. Rising 
inequality increased poverty for all persons 
and for each group analyzed during the 
period of growth as well as during the recent 
recessionary period. 


APPENDIX | 
The derivatives of poverty with respect to 


a, B?, and c can be obtained by recognizing 
that 


oP _ BP Bh Be 8h 3o? 
Oe oa can dn da des OX. 

OP _OP| dh du | dh do? 
A2) —=>—|-S+ SS SS 
Ua) ap? AE ap? ôo? = 


Each component of equations (A1) and (A2) 
can be obtained from equations (7) to (9) in 
the main part of the text. Differentiating 
equation (7) yields 


. (A3) 


dP/dn=$(h), 
(A4) dh /9u=—1/0, 
(A5) ðh/ðo?=-— h/20?. 


Differentiating equations (8) and (9) yields 


Op 2B? +(a+ c) 
(as) ða (a+c)[B?+(a+c)’| i 


MARCH 1985 
- do 28? 

a) Z =-—— P 
SD) ð (a+c)|82+(a+0)] 

Op 1 
As) 2H =—-—__-___.. 
(As) 0p? 2 62 +(a+ )’| 

ðo? 1 | 


A9 = ——. 
( ) aB? B2+(a+c) 


Substituting these expressions into equation 
(A1) and (A2) yields 


| ap olh) 
A10 = eS 
(A10) Ja o?(a+c)|8?+(a+c)] 
x {hB? - 0[28? +(a+c)’]}, 
(any 22 -___#) loa]. 


ap? ~ 202| B24 (a+ c) 2] 


This shows how poverty changes with, the 
mean and variance of the distribution of I*.. 

The impact of changes in the displacement ` 
factor, c, on poverty can be obtained by 
recognizing that 


(A12) dh/dc=1/(1+c)o+ dh/da. 
Therefore, 


(A13) aP/de=4(h)/(1+c)o + 3P/ða. 
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A Theory of Two-Tier Labor Markets in Agrarian Economies 


By MUKESH ESWARAN AND ASHOK KOTWAL* 


Economic analysis of agricultural tenancy 
has yielded rich insights into the institutional 
mechanisms that evolve as rational responses 
to the state of market development and pro- 
duction technology. In many respects, the 
study of tenancy has been a forerunner of 
the modern literature that is attempting to 
create a theory of organization based on the 
analysis of incentive mechanisms underlying 
the contractual structure. It may be quite 
fruitful, therefore, to study premodern in- 
stitutions, especially if they have recurred in 
diverse environments or at different time 
periods, and have proved to be historically 
tenacious. The more anomalous they seem, 
at first glance, the more rewarding may their 
analysis prove to us. 

One such institution that has not been 
subjected to economic analysis until recently 
(Alan Richards, 1979; Pranab Bardhan, 1983) 
is the institution of permanent workers. Per- 
manent workers (alternatively referred to as 
tied laborers, estate laborers, farm servants, 
or attached workers) have existed in agrarian 
economies as diverse as those of thirteenth- 
century England, Tokugawa Japan, East 
Elbian Germany (1750-1860), the Egyptian 
Delta (1850-1940), pre-1930 Central Chile, 
and present day India. This institution has 
exhibited certain common features across 
different time periods and regions. First, in 
sharp contrast to the so-called “casual 
workers” hired on a daily basis, permanent 
workers are engaged on long-term contracts 
that span entire crop periods, years, and, 
sometimes, lifetimes. Second, the employ- 
ment relationship between the landlords and 
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these laborers is highly personalized and in- 
volves patronage benefits such as homesteads, 
consumption credit, holiday gifts, and emer- 
gency aid in return for total loyalty. A per- 
manent worker is expected to remain loyal to 
the landlord and further the landlord’s inter- 
ests even in periods of strife between the 
landlord and casual workers (Sheila Bhalla, 
1976; Bardhan and Ashok Rudra, 1981; 
Richards, 1979). Third, the incidence of this 
seemingly backward institution appears to 
increase in response to what may be con- 
strued as modernizing stimuli. The opening 
up of new markets for Chilean agrarian 
products in the nineteenth century and the 
consequent increase in labor demand re- 
sulted in an increase in the number and 
proportion of permanent labor contracts 
(Richards, 1979). Those regions in North 
India (Haryana) with wider diffusion of new 
technology and consequently higher labor 
demand also exhibit greater proportion of 
permanent labor contracts (Bhalla). A theory 
of the institution of permanent labor should, 
therefore, simultaneously explain: (a) why 
the landlord places such a premium on 
loyalty, (b) the choice of the instruments he 
uses to elicit such loyalty, and (c) the in- 
crease in the incidences of permanent labor 
contracts in response to an increase in labor 
demand. 

Bardhan (1983) has recently proposed an 
explanation for the institution of permanent 
labor, based on the following idea. Risk- 
averse workers faced with an uncertain spot 
wage can engage in long-term contracts with 
risk-neutral landlords for a prenegotiated 
wage, albeit at a rate lower than the expected 
spot rate. Workers, who are assumed to have 
heterogeneous opportunity incomes, self- 
select into the permanent and casual labor 
markets. The main comparative static result 
of this model explains the well-acknowledged 
empirical finding that the proportion of 
permanent workers is higher in tighter la- 
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bor markets.’ In an earlier paper (1979a), 
Bardhan proposed an alternative explanation 
for the existence of permanent contracts that 
was based on differential recruitment costs. 
Although he noted the importance of the 
patron-client aspects of the institution of 
permanent labor, the focus of his two models 
was to explain the longer duration of the 
contract. Patron-client aspects, such as loy- 
alty, which are distinctive and inalienable 
features of the institution of permanent labor, 
are yet to be formally analyzed. 

In this paper we follow the lead of Richards 
(1979), who has analyzed the institution of 
permanent labor in the widely different 
agrarian economies of East Elbian Germany, 
Egypt, and Chile. His investigation led him 
to the hypothesis that this institution emerged 
as a subtle means of supervising labor. A 
cursory examination of the differences in the 
tasks assigned to the two kinds of hired labor 
reveals that important tasks that require 
judgement, discretion, and care (and are dif- 
ficult to monitor) are seldom, if ever, as- 
signed to casual workers.” Permanent work- 
ers, on the other hand, are often entrusted 
with such responsibilities, almost as if they 
were family members. Our theory of the 
institution of permanent labor is based on 
the hypothesis that it is an attempt by the 
landlords to transform hired labor into 
workers whose behavior would approximate 
that of family labor, thus reducing the burden 
of on-the-job supervision. Do any of the 
stylized facts available on the terms of 
permanent contracts suggest a mechanism 
that could elicit such behavior from hired 
workers? 


lin addition to Bardhan’s own work on East India 
(1979), this finding has been found to be empirically 
valid in Chile (pre-1930), East Elbian Germany (1750- 
1860), and Egypt (1850-1940), as documented in 
Richards (1979). 

2See Shigemochi Hirashima (1978, p. 109) for a de- 
scription of the differential tasks assigned to the two 
kinds of workers in Pakistan. Also see Thomas Smith 
(1959) on the tasks performed by permanent workers in 
Tokugawa Japan and M. M. Postan (1954) for a descrip- 
tion of the duties of estate workers in thirteenth-century 
England. 
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A significant and yet puzzling observation 
reported by Prafulla Sanghavi (1969) and 
Bardhan (1979a) is that permanent workers 
in Indian agriculture typically enjoy a signifi- 
cantly higher annual income (despite a lower 
daily wage) than casual workers.? In ad- 
dition, permanent workers get consumption 
loans, homesteads, and other patronage ben- 
efits while casual workers face a great deal of 
uncertainty on the labor markets (Bardhan, 
1983; Bhalla). It seems inconceivable that 
workers close to subsistence and without 
either employment opportunities or savings 
could be indifferent between a permanent 
contract that assures employment and con- 
sumption even in slack seasons and a pre- 
carious dependence on casual markets. To a 
worker at subsistence, neither the greater 
burden of responsibility and more work, nor 
the distaste for the serf-like existence under 
the close control of the landlord are reasons 
compelling enough to render the two types of 
contracts equivalent in utility.* On the other 
hand, it is equally puzzling that landlords 
would find it necessary to pay higher-than- 
opportunity incomes to their permanent 
workers. It might be natural to presume that 
the permanent workers are more able and, 
therefore, earn higher incomes than casual 
workers. The income differential between the 
two classes would be explained as ability-rent 
only if there is no excess supply of able 
people. In that case, the composition of the 
labor force would be insensitive to intensifi- 
cation of agriculture, contradicting the ob- 
servations of Richards (1979). ` 

An explanation of why employers are 
sometimes found to pay higher-than-oppor- 


3In Sanghavi (Table 4.7, p. 100), the data on all states 
in North India, except for Uttar Pradesh, showed a 
higher annual income for male attached workers by a 
range of 15-100 percent. Bardhan (1979a) found that 
the average level of consumption for the family mem- 
bers of permanent workers in Bengal was Rs. 32/ 
month/capita where as it was Rs. 24/month/capita for 
the family members of casual workers. 

4For persuasive accounts suggesting that permanent 
workers are better off than casual workers, see Richards 
on Egypt (1982, p. 63); Arnold Bauer on Chile (1971, p. 
1072). 
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tunity incomes to their employees has re- 
cently been proposed by B. Curtis Eaton and 
William White (1983). The idea, put simply, 
is that an income differential maintained over 
the opportunity income of the worker serves 
as a monitoring device; any shirking by the 
worker would invite the threat of getting 
fired and losing the stream of income differ- 
entials.° By replacing the income differential 
with a utility differential and assuming that 
the opportunity utility of a permanent worker 
is the expected utility of a casual worker (i.e., 
assuming an environment with no other em- 
ployment opportunity), we can adapt the 
Eaton-White framework to answer the ques- 
tions we posed earlier. The landlords trans- 
form some of the hired laborers into loyal 
laborers by keeping them at a higher utility 
level than what they could otherwise attain. 
The excess demand for permanent jobs thus 
created is sustained in equilibrium, since it 
enables the landlords to entrust responsible 
tasks to an artificially created cadre of loyal 
workers who would have been prohibitively 
expensive to supervise otherwise. The wage 
that minimizes the total labor costs {includ- 
ing wage and supervision costs) is higher 
than the wage that would minimize the wage 


costs alone. This framework explains the ob-. 


servation made ty Bhalla and Richards 
(1979) that the permanent workers consti- 
tute a class within the class of agricultural 
workers—the upper tier in an artificially 
created “two-tiered” labor force. They re- 
ceive superior benefits and tend to align 
themselves with their employers under most 
circumstances. It is important to note, how- 
ever, that such contracts are viable only if 
they are long term and if reputation plays an 
important role so that the fired worker can- 
not secure another contract soon afterwards. 

The above framework is an accurate repre- 
sentation of the institution of permanent 
labor as described by historians. For exam- 
ple, Arnold Bauer observes that in nine- 


5A similar idea also appears in Steven Stoft (1980) 
and, more recently, in Carl Shapiro and Joseph Stiglitz 
(1984). 


MARCH 1985 


teenth-century rural Chile: 


Numerically few, the inquilinos [perma- 
nent workers] were the cream of the 
` rural labour.... This selectivity was 
made possible by the limited need for 
estate labour and the lack of alterna- 
tives open to the numerous rural fami- 
lies. The good fortune of being accepted 
on the hacienda was repaid by the in- 
quilinos with service and loyalty. 
[1975, p. 56] 


Our assumption that permanent workers are 
kept at a higher utility level than casual 
workers is borne out by the accounts of 
Richards (1979) on the institution as it pre- 
vailed from 1850 to 1940 in Egypt, from 
1750 to 1860 in East Elbian Germany, and in 
pre-1930 Central Chile. Richards also ob- 
serves: “An Instmann [permanent worker] 
dismissed for insubordination would quickly 
find himself among the insecure ranks of 
Eigenkatner and Einlieger [casual workers]” 
(1979, p. 512). 

A legitimate question that may be raised 
at this point is: why doesn’t the landlord 
offer a tenancy contract to the worker? We 
have explained elsewhere our view that the 
choice among fixed rental, sharecropping, 
and fixed wage contracts are influenced by 
the distribution of certain unmarketed re- 
sources across landlords and workers (see 
our forthcoming article). It is demonstrated 
there that this, together with the technology 
and the type of crops, determines the con- 
tractual structure that would prevail; even 
with a linearly homogeneous technology, 
tenancy contracts will not necessarily obtain. 
A permanent contract is essentially a wage 
contract in which the landlord undertakes 
management and employs a subtle supervi- 
sion technique that avoids resorting to con- 
tinuous monitoring, and we model it as such.® 
Such a supervision technique is viable only 
with long-term contracts since the landlord 


®Introducing the possibility of tenancy in this model 
would greatly complicate the formulation, and is a task 
to be accomplished in future research. 


VOL. 75 NO. 1 


depends on imperfect indicators of the 
workers’ efforts which are gathered almost 
costlessly as by-products of other manage- 
ment activities. Any meaningful judgment as 
to whether a worker has been supplying an 
acceptable level of effort can only be formed 
after reviewing the accumulated information 
on the worker’s ‘performance over the entire 
crop season. The landlord is then able to 
form a judgment on whether or not to fire 
the worker. For tractability, we shall assume 
that after the crop has been harvested and 
counted, the landlord has sufficient informa- 
tion accumulated to know with certainty if 
the worker has supplied an acceptable level 
of effort. 

To sum up, we postulate that the institu- 
tion of permanent labor exists in order to 
facilitate the assignment of important labor 
tasks to hired labor without having to devote 
inordinately large amounts of resources to 
supervision. It enables the landlord to utilize 


valuable information about the worker’s per- _ 


formance that can be costlessly gathered 
while the landlord is engaged in performing 
other managerial activities. The permanent 
worker’s income is maintained at a level that 
renders him a utility sufficiently greater than 
his opportunity utility that he would choose 
to supply the acceptable level of effort. Any 
change in the casual worker’s wages, that are 
determined in a competitive market, results 
in a corresponding change in the permanent 
worker’s wages. 

In Section I, we present a general equi- 
librium model that incorporates the seasonal 
nature of agricultural production. The labor 
market consists of homogeneous workers 
allocated between permanent and casual 
workers according to the different tasks as- 
signed. We work out the implications of the 
model assuming for the workers’ utility func- 
tion a specific form which gives rise to a 
labor supply function that is consistent with 
empirical observations. In Section I, we then 
carry out comparative static exercises and 
examine the link between the incidence of 
permanent labor and the different character- 
istics of the production technology. In the 
final section, we elaborate on the general 
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applicability of the essential principle mod- 
eled in this paper to discourage morally 
hazardous behavior. 


I. The Model 


We assume that a single crop is produced 
each year; the crop takes two periods to 
produce, each period lasting ‘for one-half 
year. The two periods posited for the pro- 
duction of a crop enable us to capture the 
variation in the demand for labor and capital 
over the year. For concreteness, the first 
period can be viewed as requiring such activ- 
ities as soil preparation, tilling, sowing, etc., 
and the second as the period of harvesting, 
threshing, etc. Typically, the demand for 
labor and capital is considerably higher in 
the second period. 

We envisage the production process as en- 
tailing the use of three inputs: land (A), 
capital (K), and labor. It is imperative for 
our purposes to disaggregate the labor input, 
and this we do according to the nature of the 
tasks performed. It is sufficient to consider 
two broad categories of tasks. Type 1 tasks 
are those that involve considerable care and 
judgment (such as water resource manage- 
ment, the application of fertilizers, mainte- 
nance of the draft animals and machines, 
etc.). Such tasks do not lend themselves to 
easy on-the-job supervision. Type 2 tasks are 
those that are routine and menial (such as 
weeding, harvesting, threshing, etc.). Since 
they involve little discretion, productivity on 
such tasks can be directly gauged from the 
extent of the workers’ physical activity. In 
other words, Type 2 tasks are by their very 
nature easy to monitor. All workers are as- 
sumed to have identical abilities. However, 
even though all workers are drawn from a 
homogeneous labor force, the tasks to which 
they are assigned are not necessarily the same. 

We draw a distinction between the length 
of a worker’s employment over a period (/) 
and the “intensity” of effort (e) with which 
he applies himself. Efficient performance of a 
task (either Type 1 or Type 2) requires an 
effort level ¢> 0. Since effort is deemed a 
bad, a worker on a fixed wage will set e = 0 
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unless he is monitored. We shall take an 
efficiency unit of labor to be one worker 
hired for a whole period (/=1) at an effort 
level @. As will be explained below, Type 1 
tasks are performed by workers with long- 
term contracts, while workers hired on the 
spot market (casual workers) are entrusted 
with only Type 2 tasks. Empirically, we ob- 
serve that casual workers are hired mainly in 
the peak season (i.¢., the second period). This 
is because the tasks to be performed in period 
1 are mainly of Type 1 variety—soil prepa- 
ration, plowing (which entails the use of 
draft animals or tractors), application of 
fertilizers, etc. For simplicity we assume that 
no casual workers are hired in period 1. We 
let L, denote the number of efficiency units 
of permanent labor employed per period on 
a typical farm. A permanent worker’s con- 
tract is over the infinite horizon unless he is 
found to shirk. We denote by L, the number 
of efficiency units of casual labor employed 
on the farm in period 2. A casual worker’s 
contract lasts for the whole or part of this 
period. 

We posit that the output, q}, of period 1 
can be written 


(1) q,=amin{ 3,(K,, L,), bh}, 


where K, is the amount of capital used in 
period 1, A is the amount of land used, and 
a,b>Q, and g(Ki, Lp) is a twice continu- 
ously differentiable, linearly homogeneous 
function that is increasing and strictly quasi 
concave in its arguments. The production 
function in (1) implies that there is no sub- 
stitutability between land and the other two 
factors of production, and that the potential 
output of the farm is determined entirely by 
the amount of land. gı(Kı, Lp) can be inter- 
preted as an aggregate of the capital and 
labor inputs in period 1. We assume that 
labor is an essential input in period 1, that is, 
that g,(X,,0)=0 fer all K,. The parameter 
b is introduced to capture land-augmenting 
technical change, while a is introduced to 
simulate Hicks-neutral technical change. 

In period 2, the tasks performed by labor 
are mostly Type 2 variety. We shall assume 
that in period 2, casual and permanent labor 
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are perfect substitutes and both will be em- 
ployed to do Type 2 tasks. Now the output 
of the second period will depend nontrivially 
on the activities of the first period. More 
precisely, q, is an intermediate input and we 
write the second period’s output (the final 
product), q3, as 


(2) q= min{ ga( Ka Lp + Lehti}, 


where K, is the amount of capital used in 
period 2, and g, is a twice continuously 
differentiable, linearly homogeneous func- 
tion, increasing and strictly quasi concave in 
its arguments. The motivation for (2) lies in 
the interpretation of q, as the quantity of 
unharvested crop and q, as the quantity of 
the final product, that is, the harvested and 
threshed crop; q, is thus a natural upper 
bound on q3- 

The price of the output’is assumed to be 
exogenously fixed—set in the world market, 
say—and is normalized to unity. All farmers 
are assumed to be price takers in the labor 
and capital markets. For convenience, we 
assume that all farms are identical. Then in 
view of the linear homogeneity of (1) and (2), 
we can aggregate all farmers into a single 
price-taking farmer. The quantity h now rep- 
resents the total arable land in the economy 
and is assumed fixed; Lp, Lo K,, K2,q,, and 
q, can similarly be interpreted as aggregates. 
The wage rate of a permanent worker is w, 
per period, while that of a casual worker is 
w,. The rental rate on capital equipment per 
period, assumed exogenous, is 7,, i=1,2. 
Since the types of capital used in the two 
periods are not necessarily the same, we can 
have r, # fr. 


A. Demand Side 


We now turn to the optimal choices of L,, 
L. and K;, q; i=1,2. Consider the produc- 
tion of a typical crop. First note that the 
optimal choice of factor inputs in period 2 
depends on L, and the decisions of the first 
period. The landlord’s decision making must 
thus be foresighted and must be made with 
full awareness of how the choice of L, and 
his period 1 decisions will impinge on period 
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2’s choices. In what follows we shall adopt 
the convention that all expenses (wages and 
rentals) are incurred at the end of the period. 

Given the nature of the production func- 
tions and the assumption of a constant and 
exogenously determined price for the final 


product, it follows that if production is at all - 


viable, as we assume it is, it is profitable to 
cultivate all of the arable land. The profit- 
maximizing output levels in the two periods 
are 


(3) 91 = 92 = abh. 


Without loss of generality we shall set 4 =1. 
The factor inputs will thus be determined so 
as to minimize the total present value cost of 
producing the outputs in (3). Since the land- 
lord’s choices of capital and casual labor are 
dependent on the amount of permanent labor 
hired, we first determine his demands of K,, 
K,, and L, conditional on his choice of L,. 
Define the cost functions 


(4) O(a, ra, We) 


= min {nK +wLalga (Kz, La) 292}; 
2» Ma t 

where L, = L, + L, is the aggregate amount 

of labor used in period 2, and 


(5) ; C(L,, 91/4, r) 


= = min {rKiley(KsZ p) 2 n 
At the profit-maximizing output levels given 
by (3), Shephard’s Lemma yields the follow- 
ing factor demands: 

ac 
»b,r )* = a7, (Ep 


(6a) Kit, byt) 


8C. 
(6b) K5 (ab, rw) ==> (ab, r3,wW,) 
' 2 


0 
(6c) Li(ab, n, w) = So (ab, Th, W,)- 
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. FIGURE 1. DETERMINATION OF THE DEMAND FOR 
PERMANENT LABOR 


The casual labor demand is thus given by 


(6d) L4(ab, Lp, r, We) 


= max{ L4(ab, r3, w,)— L,,0}. 
The optimal choice of L, is now de- 
termined as the solution to 


(7) minr,K{(L,, b, 7.) + Bn KE (ab, r,w,) 


+(1+B)w,L, + Bw,[ L4(ab, n,w,)- Ll, 


assuming that the amount of casual labor 
hired is strictly positive. In (7) 8(0 < B <1) 
denotes the per period discount factor. The 
first-order condition associated with (7) is 


(8) -n 3K! ðL, (Lp byr) 


=(1+8)w — Bw, =z. 


The demand for permanent labor, Lé(b, 
ry, Z) iS implicitly determined as the solution 
to (8). Twice continuous differentiability and 
the strict quasi concavity of g,(Kj, L,) im- 
plies that the left-hand side of (8)i is declining 
in Lp. Thus Lé is decreasing in z z (see Fig- 
ure Ù. 
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Together, L4(b,r,z) and the expressions 
(6a)--(6d) constitute the demand side of our 
model. We now turn to the supply side. 


B. Supply Side 


Consistent with Bardhan’s (1979b) em- 
pirical evidence that the agricultural labor 
supply exhibits low elasticity in the peak 
period, though it may be fairly elastic in the 
slack period, we posit the utility function of 
an agricultural worker to be of the form 


(9)  U(y,e,1)=(y- el)"; 


where y is the income received for the period 
and / is the fraction of the period for which 
he is employed (/=1 if he is hired for the 
entire period). For an arbitrarily given e and 
wage rate w, the supply response /*(w, e), of 
a worker is obtained as the solution to 


(10) 


0<y<1, 


max U(wi,e,l) such that /<1. 


The maximization in (10) yields the labor 
supply response: 
= for w<e 
I*(w,e){ € (0,1) for w=e 
= for w>e, 


(11) 


and an indirect utility function 
(12) V(w,e)={(w-e)/*(w,e)}”. 


Since V is a decreasing function of e, there 
is an obvious moral hazard problem under a 
fixed wage contract, which makes the moni- 
toring of effort imperative. Since Type 2 
tasks are easy to monitor, we shall assume 
that workers performing these tasks can be 
costlessly supervised. There is thus little rea- 
son to hire these workers on long-term con- 
tracts, and the conventional means of hiring 
them, namely, on the spot markets, serves 
adequately. 

With workers performing Type 1 tasks the 
situation is, however, quite different. We have 
defined Type 1 tasks as those that involve 
some discretion and judgment, and are dif- 
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ficult to monitor. Our discussion in the in- 
troduction leads to the following view on the 
nature of contracts given to workers per- 
forming Type 1 tasks. 

In order to provide a self-enforcing (incen- 
tive) contract, the landlord offers Type 1 
workers a permanent contract (over the in- 
finite horizon),’ in which the worker receives 
a wage w, per period in exchange for the 
worker’s services for the fraction /*(w,, @) of 
each period at an effort level ë. The worker’s 
effort in period 1 is assumed to be accurately 
imputable at the end of the year. If the 
worker is found to have shirked, he is fired at 
the end of the crop.® He is, however, paid his 
wage, w,, for each of the two periods. Once a 
Type 1 worker is fired, he cannot be rehired 
except as a casual worker.’ If w, is high 
enough that a worker’s increase in utility 
from shirking in one period is more than 
offset by the discounted loss in his utility in 
having to join the casual labor force, he 
would never shirk. 

It is important to spell out the terms re- 
quired for the viability of such a contract to 
permanent workers. First, since a permanent 
worker’s effort can be gauged only at the end 
of the second period, he can be fired only at 
the end of period 2. If the landlord con- 
cludes that the worker has shirked and de- 
cides to fire him, he must still be contractu- 
ally committed to pay him the prenegotiated 
wage w, in each of the two periods. Without 
such a contractual commitment, the landlord 
cannot be trusted to pay even honest workers 


7While the assumption of infinite time horizon is 
analytically convenient, it is also empirically appropriate 
when a permanent worker’s status can be inherited. 

®t might be argued that the landlord would be 
indifferent between retaining the disloyal worker and 
replacing him with another who has exactly the same 
propensity to shirk. A permanent worker who realizes 
this cannot be deterred from shirking. Since the credibil- 
ity of the system is at stake, however, the landlord 
would strictly prefer to replace the disloyal worker, 
establishing his reputation as a firm enforcer of con- 
tracts. : 
?This is assumed for simplicity. For our purposes it is 
enough if he can secure another such contract only with 
a probability that is strictly less than unity. This would 
lead to a discretely lower present value expected earning 
if he is fired. 
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and no worker would accept the contract. It 
may be argued that the fear of notoriety and 
the consequent difficulty in finding labor 
would keep the landlord honest. We feel, 
however, that in a labor surplus economy, 
reputation can hardly be as efféctive a check 
on the behavior of the owner of the scarce 
factor (land) as it is on the behavior of 
laborers competing for permanent jobs. Rep- 
utation is an effective weapon against moral 
hazard only for the suppliers of those factors 
that are in excess supply. The method of 
eliciting the desired level of effort from an 
employee by keeping him over his opportu- 
nity utility serves precisely to create such an 
excess supply so that reputation matters. 

Another valid question is why a casual 
worker who failed to secure a permanent 
contract does not entice the landlord into 
offering him such a contract by posting a 
bond, the present value of which is mar- 
ginally less than the difference in the present 
values of the lifetime income streams of the 
permanent and casual workers. Once again, 
such an arrangement is not viable due to the 
possibility of moral hazard on the part of the 
landlord; he always has the incentive to claim 
at the end of the period that the worker has 
shirked and thus expropriate the bond. Be- 
sides, as Eaton and White (1982) have 
pointed out, a worker faced with asset con- 
straints may be unable to raise the amount 
necessary to post such a bond. 

We can determine w, in terms of we 
as follows. Assuming, for simplicity, that 
workers discount their utility at the same 
rate B as the landlord discounts profits, the 
present value utility of a permanent worker 
who is honest (i.e., who never shirks) is given 
by?® 
(13) J} (w,;,B) =V(w,,@)/(1.—B). 

Now the opportunity utility of a perma- 
nent worker is the utility he would receive as 
a casual worker. Assume that the casual labor 
demand is spread uniformly across all the 
casual workers. Then the discounted lifetime 


10 This assumes that there is no saving, so that con- 
sumption and income are identical. 
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utility of a casual worker is given by 


(14) J,(w., B) = (B/(1— B?)) Vw., ë). 


We now turn to the possibility of shirking 
on the part of a permanent worker. Since 
any shirking is guaranteed to result in 
termination at the end of the second period 
of the same crop, a permanent worker who 
chooses to shirk will find it optimal to set 
e = 0 in the first period. Since in period 2 he 
performs only menial tasks, which can be 
costlessly monitored, shirking is not possible. 
His discounted utility over this crop (relative 
to the beginning of the crop) is 


V(w,,0)+BV(»,, 2). 


Further, assuming demand and supply con- 
ditions to be identical across all years, a 
permanent worker who contemplates shirk- 
ing will do. so in the very first year. Thus the 
discounted lifetime utility of a permanent 
worker who shirks is 


(15) J3(w,,w..B) =V(w,,0)+ BV(w,, ë) 
+ B7J,(w.,B). 


To ensure that a permanent worker never 
shirks, we simply require 


(16)  J(w,, B) = J (wp Web). 


For given w, and £, inequality (16) puts a 
lower bound on the permanent worker’s 
wage, W, which will elicit the required level 
of effort. At any w, that satisfies (16) a 
worker obtains a strictly higher utility in a 
permanent contract than in a series of spot 
contracts:! 


(17) St wp B) > Jwa B). 


UThis can be seen by rewriting inequality (16) as 
wē) = (1— 8) V(w, 0) 
,8)>(1-B) V(x, 


beak 
B 
& Ko AET (ee), 


by (12), so that (1+ B)V(w,, @) > BV(w,, 2) 
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It follows that the number of permanent 
workers hired will be demand determined in 
general. Since a laborer strictly prefers being 
a permanent worker to being a casual worker, 
there will generally be an excess supply of 
workers seeking permanent contracts. This, 
however, will not result in a downward pres- 
sure on the permanent workers’ wage, since 
any wage which is lower than the smallest 
w,, say W,(w,, B), that satisfies (16) for given 
w, and £ is not credible: it leaves an incen- 
tive for the permanent worker to shirk. A 
casual worker who seeks to obtain a perma- 
nent contract by offering to work for a wage 
marginally less than w, will find that the 
landlord will not entertain the offer. 

In the next section, we shall find that the 
behavior of W,(w,, B) as a function of w, is 
of crucial importance in determining the re- 
sponse of the agricultural economy to vari- 
ous exogenous changes. This behavior is re- 
corded in the following proposition. 


PROPOSITION 1: For w,>2@, an increase 
in w, warrants a change in w,, that is, (a) 
positive, and (b) if W,(w,, B) < We» then 


(18) dw, /dw,< B/(1+ B). 
(Proof: See the Appendix.) 


Part (a) of Proposition 1 is eminently rea- 
sonable, since an increase in w, amounts to 
an increase in the permanent worker’s op- 
portunity income (and utility). According to 
part (b), when the permanent worker’s per 
period wage rate W,(w,, 8) is less than that 
of a casual worker’s, w., the increase (Aw,) 
that is required to compensate a permanent 
worker for an exogenous increase (Aw,) in a 
casual worker’s wage rate satisfies the in- 
equality 


(19) (1+ B)Av, — BAw, < 0. 


This implies that the increase in present value 
cost of engaging a permanent worker is less 
than that of a casual worker. 

We now turn to the determination of the 
equilibrium. The equilibrium levels of capital 
in the two periods are demand determined. 
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Since permanent workers are held above their 
opportunity utilities, their number, L, is 
also demand determined: 

(20a) L*(b, n,z)= Li(b, ry, 2). 

The demand for casual workers, we have 
seen, is given by 


(20b) L4(L,, ab,w,, 1%) = L4(ab, r,,w,) 
7 L*(b, Fis z), 


assuming the demand to be strictly positive. 
Next, we have the condition (16), which 
translates into 


(20c) V(w,,ē)/(1-8)>V(w,,0) 
+8V(w,, é)+(B/(1—B?))V(wes 2). 


For any w,, (20c) determines the minimum 
w, that will prevent a permanent worker 
from shirking. 

Note that an equilibrium must have w, > ë 
and W, =e, in view of (11). Note also that 
w,=é is never a solution to. (20c) when 
w, = ē. Thus we must have wW, > é, and con- 
sequently, /*(w,,@)=1 for a permanent 
worker. In other words, each permanent 
worker provides one efficiency unit of labor 
per period. Let N be the (exogenously given) 
total number of workers in the agrarian 
economy. The aggregate supply of casual 
labor in the second period, L,, is then giv- 
en by 


=0, ~ for w, <E 
(204) xsl €(0,N-L*) forw,=ē 
=N- L} for w, > é. 


Tbis completes the specification of our 
model. Exogenous to the model are the pro- 
duction and utility functions, the discount 
factor, the rental rates on capital, and the 
total labor force. Endogenous to the model 
are the wage rate of the permanent and 
casual workers, the number of permanent 
workers, the number of efficiency units of 
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i$ (Ly; ab, tp, We) 


# workers 


"FIGURE 2, AN EQUILIBRIUM WITH UNEMPLOYMENT IN PERIOD 1 AND 
FULL EMPLOYMENT IN PERIOD 2 


casual workers hired in the second périod, 
and the amounts of capital hired in each of 
the two periods. These are obtained as the 
solution to the general equilibrium system 
defined by (20a)—(20d). The employment of 
capital is demand determined, that is, by (6a) 
and (6b). 

Since a permanent worker’ s contract ex- 
tends over the infinite horizon, the hiring of 
a permanent laborer represents a sunk cost 
for the landlord. The choice of the labor mix 
between permanent and casual workers can 
thus be viewed as a choice between sunk and 
variable costs. 

For an arbitrarily chosen value of Lp, the 
casual labor supply is given by the kinked 
curve L? in Figure 2. The demand for a 
labor, contingent on the choice of L,, 
obtained from (20b) and is also shown i in ‘the 
first quadrant of Figure 2. The casual labor 
market clears at the wage rage w*. (In what 
follows stars denote equilibrium values.) The 
second quadrant displays the solution for w, 


in terms of w, as obtained from (20c). Asso- 
ciated with a casual labor wage rate w* is a 
permanent labor wage rate wy. The fourth 
quadrant displays the demand for permanent 


labor as a function of w, when the casual - 


labor wage rate is w>. For convenience this 
demand for permanent labor is measured 
from 0’ (along the horizontal axis). If we 
have indeed located an equilibrium, the de- 
mand for permanent labor at w* will be 
exactly equal to the L, with which we began 
our construction. Thus the situation il- 
lustrated in Figure 2 represents an equi- 
librium of the system of equations (20a) 
through (20d). 

> Given our -assumption that the number of 
casual workers hired is strictly positive, two 
distinct situations can emerge as equilibria, 
although both of these are. not cqually rele- 
vant: 


Case 1: 0 < L* < N; 0<L*<N; 
LE+LE<N. 
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FIGURE 3. AN EQUILIBRIUM INVOLVING 
UNEMPLOYMENT IN PERIODS 1 AND 2 


This situation is illustrated in Figure 3. The 
' demand for casual labor in the peak season 
is not enough to warrant full employment: 
there is some unemployment at the equi- 
librium casual wage tate w* = e. , 


. Case 2: 0< L* < N; 0<L*<N; 
Lt +1*=N. 


This is the situation we considered in Figure 
2. Here the supply of labor is a binding 
constraint in the second period and w* > é. 

Of these two cases, the empirically rele- 
vant one is Case’2—in which only part of 
the labor force is hired on a permanent basis, 
while in the peak season there is no unem-. 
ployment. In what follows, therefore, we shall 
focus exclusively on this case. ` 


II. Results 


‘We now turn to the comparative static 


results of our model. These results depend . 


crucially on. whether the casual. wage rate 
exceeds or falls short of the wage rate of the 
permanent workers. These are, of course, 
endogenously determined and our model al- 
lows for both possibilities. However, since 
our. purpose here is to confront our predic- 
tions with what empirical evidence there is, 
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we pursue the empirically relevant case. From 
Richards (1979), Sanghavi, Ashok Rudra 
(1982), and Rakesh Basant (1984), we gather 
this case to be one where | 


(21) 


In what follows we shall assume (21) to be 
true.2 (The signs of the comparative static 
results below are reversed when (21) is vio- 
lated.) Defining 


Ww * * 
wi > w*, 








z*= (1+ B)w* — Bw* 
we see from (18) that 
: dz* = dw” B 
(22) wt ae) 8 “ae g fee 


That is, the difference in the present value 
cost:of hiring a permanent worker over that 
of hiring a casual worker declines with w*. 
This fact is used in establishing the compara- 
tive static properties of our model, which are 
recorded in the following proposition. 


‘PROPOSITION 2: In an equilibrium corre- 


sponding to Case 2, 

(a) an increase in N decreases the propor- 
tion of permanent contracts, i 

(b) an increase in a (or b or both) increases 
the number of permanent contracts, 

(c) an increase in a, with ab held constant, 
decreases the number of permanent contracts, 

(d) an increase in r, or r, increases the 
number of permanent contracts.. : 

(Proof: See the Appendix, ) 


Parts @ and (b) of Proposition 2 provide 
explanations, alternative to Bardhan’s (1983), 
for certain empirical observations on perma- 
nent labor. According to (a), the proportion 
of permanent -workers is higher the tighter 
the labor market. A reduction in the supply 
of agricultural labor, N, increases the peak 
season casual wage rate, w*. This results in 


12 Full employment in the peak period is a necessary 
condition for this to hold. It is also necessary that the 
permanent workers not discount the future too heavily. 
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an increase in the wage rate of the perma- 
nent workers, w,*. However, the increases 
satisfy inequality (19)—implying that the 
marginal permanent worker is becoming 
cheaper to hire relative to a casual worker 
in period 2—inducing a substitution of per- 
manent for casual workers. Part (a) above 
explains the dramatic increase in the per- 
centage of permanent contracts in East Prus- 
sian agriculture in the first half of the nine- 
teenth century. During this period there was 
an increase in the cultivated area by almost 
90 percent between 1815 and 1849, and a 
simultaneous agrarian reform resulted in 
peasants losing land to large landlords. The 
loss of land forced the peasants into the 
labor market. Richards (1979), however, 
estimates that the total net loss of land by 
the peasants to the landlords may have been 
as low as 3 percent, implying an overall 
decrease in the labor-to-land ratio, resulting 
in a higher proportion of permanent workers. 

Part (b) of Proposition 2 implies that a 
yield-increasing improvement in the technol- 
ogy, either through a Hicks-neutral technical 
change (i.e., higher a) or through a land-aug- 
menting technical change (ie., higher b) 
would increase the proportion of permanent 
contracts. The intuition for this is the same 
as that for part (a), and hinges on the relative 
changes in the magnitudes of w* and w* 
triggered by the exogenous change. Bardhan 
(1983) provides empirical evidence based on 
the second Agricultural Labor Enquiry Data 
that the percentage of permanent labor in 
India is positively correlated with the index 
of land productivity. 

The demand for permanent and casual 
labor is, of course, a derived demand. For 
simplicity we have assumed that the price of 
the output is exogenously given. It is clear, 
however, that any factor that affects the de- 
mand for output will have repercussions on 
the labor composition in equilibrium. In par- 
ticular, an increase in the output price will 
induce an increase in the output for produc- 
tion functions more general than the ones we 
have adopted. The effects of an increase in 
the price of the output can, however, be 
simulated in our model by an increase in a. 
Part (b) of Proposition 2 then explains the 
impact of the opening up of export markets 
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on the labor composition in nineteenth-cen- 
tury Chile. In the 1860’s, Chile began to 
export grain to European markets and this 
lasted until 1890. Bauer (1971) estimated that 
the percentage of casual workers in the rural 


‘labor force of central Chile fell from 72 


percent in 1865 to 39 percent in 1895—an 
observation that is consistent with the result 
in part (b) of the above proposition. 

While part (b) is of empirical interest since 
it is easily verifiable, an exercise that is of 
theoretical interest is contained in part (c). 
Here the final output is held fixed and the 
burden of activity is shifted across the two 
periods. We see that an increase in a, imply- 
ing a decrease in b, makes cultivation less 
intensive in the first period while increasing 
the activity in the peak season. Since in the 
second period casual and permanent labor 
are substitutable, we observe a shift from 
permanent to casual labor. Thus Jan Breman 
(1974) observes that a change in crops from 
rice (which has a relatively even distribution 
of tasks over the two periods) to mangoes 
(which has a very heavy labor demand in 
period 2) resulted in the replacement of 
permanent contracts by casual labor con- 
tracts in Gujarat, India. Kalpana Bardhan 
(1977) has also made similar empirical ob- 
servations.” 

Part (d) of Proposition 2 indicates that a 
decrease in the rental cost of the type of 
capital used in the first period would dis- 
place permanent workers and consequently 


` increase the use of casual labor in the second 


period. It could be argued that in India, in 
view of the notoriously imperfect capital 
markets, farms with tractors are those for 
which the owners face lower capital costs. If 
tractors were employed on such farms only 
during period 1 (for operations such as 
ploughing and sowing), the result would be a 
displacement of permanent workers and an 
increase in the use of casual workers. While 


13Part (c) of Proposition 2 is also consistent with 
empirical evidence that increases in the cropping inten- 
sity, which would result in a more even labor demand 
profile, are correlated with higher incidence of perma- 
nent contracts. See K. Bardhan on India, and Richards 
(1979) on East Prussia. 
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the existing empirical literature (Rudra; Bina 
Agarwal, 1981) bears out our prediction re- 
garding permanent workers, there is conflict- 
ing evidence on the effect on the employment 
of casual workers. We conjecture that this 
conflict arises because tractors are used on 
some farms for period 1 operations only, 
while on others they are also used in peri- 
od 2. 

An interesting feature of the result in part 
(d) of Proposition 2 is the implied com- 
plementarity between the capital used in the 
two periods. Since there are no sunk costs 
involved in the use of capital (they are 
presumed to be rented separately in each 
period), one might expect the choice of the 
amount of capital used in period 1 to be 
independent of r,. This, however, is not so. 
A decline in r, increases the demand for K, 
and reduces the demand for casual labor. 
Given full employment in the second period, 
this lowers the casual wage rate, which in 
turn lowers the wage rate of permanent 
workers. In view of (18), however, permanent 
workers are becoming relatively more expen- 
sive than casual workers and this induces a 
substitution away from permanent labor. 
The reduction in the amount of permanent 
labor hired warrants an increase in K, since, 
in the first period, these two inputs are 
substitutable. A policy implication of this 
result is that any governmental effort to al- 
leviate labor-supply bottlenecks in the peak 
period by lowering r, (through subsidies, for 
example) would have an adverse effect on the 
employment of labor in the slack period. 


HI. Conclusions 


In this paper we have presented the view 
that the institution of permanent workers 
exists to elicit loyalty and trustworthiness 
from hired workers, so that they can be 
entrusted with important tasks that are in- 
herently difficult to monitor. This is accom- 
plished by holding them at a higher-than- 
opportunity utility, and thus creating in the 
process two tiers within a homogeneous 
labor force. Evidence of disloyal behavior 
Gie., shirking) results in the termination of 
the permanent contract and the possibility of 
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the consequent discrete fall in the utility 
keeps the worker loyal.14 

A well-known result in the agency litera- 
ture states that a threshold contract with a 
discontinuous reward system can be devised 
to elicit the optimal amount of effort from a 
worker. The incentive mechanism implicit in 
permanent contracts within a two-tiered 
labor force is, however, not a special case of 
this. A contract which stipulates the agent’s 
reward in terms of his effort when the verdict 
on the latter is pronounced ex post by the 
principal will not be accepted by the agent. 
The possibility of morally hazardous behav- 
ior on the part of both the principal and the 
agent has to be explicitly recognized. In the 
institution we have discussed, the relation- 
ship between the principal and the agent 
involves repeated transactions and this fa- 
cilitates the design of a contract which gets 
around the above difficulty. The landlord is 
contractually committed to pay the perma- 
nent worker the full stipulated income for 
the year even if he is fired at the end of the 
year. In other words, the compensation goes 
with the position; as long as a worker is in 
the higher tier he receives a compensation 
appropriate to this position. The contract is 
thus incentive compatible for both parties 
despite the inherent problem that there is no 
objective criterion by which to gauge the 
worker’s effort level. 

Long-standing relationships that involve 
repeated transactions between two parties 
and put a premium on loyalty and trust are 
referred to as patron-client relationships. 


4Note that the assumption of a homogeneous labor 
force is not essential to our theory. With heterogeneous 
alternative employment opportunities across workers, 
casual workers with high opportunity incomes may not 
prefer permanent contracts. Even so, our theory remains 
valid as long as there is an excess supply of some casual 
workers desiring permanent jobs. Bardhan and Rudra 
(1981) found, in a survey conducted in West Bengal 
(India), that the bulk of the casual workers preferred 
casual contracts and the bulk of the permanent workers 
preferred permanent contracts. However, a statistical 
test performed on their data leads us to reject the 
hypothesis that there is no excess supply of workers 
desiring permanent contracts in favor of the hypothesis 
of a strictly positive excess supply. 
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These relationships are often sustained and 
strengthened by means of implicit contracts. 
The patron (the principal) maintains the cli- 
ent (the agent) at a higher-than-opportunity 
utility through patronage to win the client’s 
loyalty and trust. The instruments used to 
effect this patronage will vary according to 
the needs of the client and the ability of the 
patron to supply these needs. Ideally, the 
instruments will bestow a large benefit on the 
client at a relatively low cost to the patron. 
Provision of land plots in labor-scarce econ- 
omies, consumption credit in an environ- 
ment of imperfect capital markets or protec- 
tion in the dubious legal environment of 
Sicily are examples of instruments of pa- 
tronage. As discussed in this paper, the sea- 
sonal nature of agriculture renders it rel- 
atively easy for landlords to maintain a 
utility-differential between permanent and 
casual workers. 

Even in industrialized economies we ob- 
serve contracts that resemble those of perma- 
nent workers. In particular, in sectors subject 
to seasonal demand (such as construction, 
services catering to tourism, recreational 
vehicle services, etc.) firms retain year-round 
a core of permanent workers selected from 
the same pool as the seasonal workers. We 
further conjecture that the most familiar type 
of employment contract, namely, the salaried 
contract of a white-collar worker (in a posi- 
tion that is inherently difficult to monitor), 
embodies a supervision mechanism similar to 
the one discussed in this paper. 

The institution of permanent workers is a 
graphic manifestation of the consequences of 
the supervision principle proposed by Eaton 
and White (1983). This principle, however, is 
quite general in scope. For example, it ex- 
plains a fact that forms the premise of 
numerous models in the migration literature: 
the substantial wage differential that exists 
between newly recruited factory workers and 
those in the informal urban sector from which 
they are recruited. 

Indeed, this incentive mechanism does not 
even require that the transaction between the 
principal and agent be voluntary. The mech- 
anism could work equally well in a slave 
economy. What is essential is that the agent 
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be convinced in a credible fashion that there 
is a state of existence that is discretely worse 
than his current one. Even the miserable 
existence of a slave can be made worse by 
selling him and separating him from his 
family. More subtle means employed to 
create a favored status among slaves in the 
antebellum South are discussed by Robert 
Fogel and Stanley Engerman (1974). Thus 
even when crude supervision devices such as 
physical punishment are permitted by society, 
subtle incentive mechanisms that reduce the 
cost of supervision have always played an 
important role. The study of historical in- 
stitutions and their incentive structures could, 
therefore, be quite useful in the construction 
of a theory of economic organizations. 


APPENDIX 
PROOF of Proposition 1: 
(a) Substituting (13), (14), and (15) in 


(16), which holds with equality at w,, we 
have 


(A1) V(w,,2)/(1—B) =V(w,,0) 
+ BV(W,,2)+(B3/(1— B?))V(w,, ë). 


Differentiating the above expression totally 
with respect to w, and rearranging, we obtain 


aD FP ieaoo) 
/ (0-61a) 
-0-0 (70| 


The numerator of the right-hand side is 
clearly positive. Note that for (A1) to hold 
we must have W, >ë. Using (11), it follows 
from (12) that 


Ve _ OF p 
(A3) am (M7) > Gy (M0): 
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so that from (A2) 
(A4) dw, /dw, > 0. 

(b) From (A3), we see that the ‘de- 
nominator of the right-hand side of (A2) 
exceeds 


(1-8 +B) g (Hp) 
-0-03 t, a= PF Pp?) 


Thus from Ra we have 


Z| Ben 


If #,(¥, 8) <w,, it follows by differentiat- 
ing (12) that the term in the square bracket is 
less than unity, so that dw Ww, /dw, <B/1+ 8. 


aw 


P < 


aw, falas 





PROOF of Proposition 2: 

First, note that K{(L,, b, ri), which is ob- 
tained as the solution to the trivial optimiza- 
tion in (5) with g,=ab, has the following 
comparative static properties: 


aki, 


OO) IE, 


=F (L, b,n) <0, 


aK? 


d 
-3p (Lp bs) > 0, ais 


Gr, (Ep: bor) =0. 


The comparative static properties ‘of LCb, 
rı, 2), obtained by differentiating (8), using 
(A5) and ‘the strict quasi concavity of 
gi(K,, L,), are easily seen to be given by 


d 


` ôL ; 
(A6) ` -3p (b, z)>0, 


ðL 


i OF 
Fr, | rhe z) > 6, “gz (bs 2) <0. 


If we let a denote an exogenous shift param- 
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eter whose comparative static effects we men 
to determine, we may % write 


dL* = 
z* 
a Fa (È Fis Z a. 





(A7) 


EUs, My Z z2») Z 





> 


dw* r 
recalling that the number of permanent 


workers is demand determined. From (20b) 
and (20d); we have 


(A8) L4(ab, rn, w je N. 


Totally differentiating this with respect to a 
and rearranging, we have 


dw* (dN _ 9@L4)\ /{ ðL; 
da \da da aw, | 


The comparative, static properties of L4(ab, 
ra, W,), which is obtained as the solution to 
the optimization problem (4); are easily 
verified to be 








(A9) 


ILI 
(A10) —=—*(ab,-r,,w,)>0, 
or, 


aL’ : 
Jy (2b ta We) <0, = (ab, rw) > 0- 


x 7 


(a) Since L4/8N =0 and aL4/aw,< 
BLA a) yields dw*/dN <0. ‘Further, since 
/ ON =0, we have from (A7) and: (22) 


e dL*/aN <0. 


1 ERTER 
N? ? N dN 





A(N) =- 0. 


(b) Since by (A10) 9L4/da > 0, we Have 
dw*/da > 0 from (A9), so that from (A7) we 
have dL*/da>0. As above, dw*/db > 0 
since L4 4/0b > 0. Also, ‘since dL3/db > 0, 
it follows from (A7) that dL3/db > 0. 

(c) When a changes but ab is held 
constant, we see from (A8) that dw*/da=0. _ 
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Thus from (A7), 


dL* 
sie Z 





da 





beat 
(ald 
= sign Faq (1/4 fis 2) <0. 


(d) Since 0L7/dr,=0, we have from 
(A9) that dw*/dr, = 0. 


|. dL*/dr, = OL4/ dr, > 0. 


Further, since 0L7/@r, > 0, it follows from 
(A9) that dwž/dr,>0. Since @L4/ar, = 0, 
we have from (A7) that dL*/dr, > 0. 
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The Relative Inefficiency of Quotas: The Cheese Case 


By James E. ANDERSON* 


The nonequivalence of tariffs and quotas 
under a wide variety of circumstances is well 
established in economic theory. This study 
considers heterogeneity as a source of non- 
equivalence and demonstrates its practical 
importance. Where restriction is inevitable, 
the bias of economists in favor of price in- 
struments is not thoroughly grounded; this 
study should help provide a foundation. 

The point of departure from the equiv- 
alence model is differentiation of products. 
In practice, almost any quota system will be 
applied to what is in fact a commodity group. 
Legislators or chief executives restrict total 
imports of a group, possibly due either to 
lack of information or lack of a model which 
would allow a basis for derivation of a more 
detailed set of restrictions. Quota system ad- 
ministrators by default have wide authority 
to allocate trade within the group. Distribu- 
tion of quota licenses in this case involves 
substantive resource allocation. 

It is shown below that optimal allocation 
of quota licenses subject to a group total 
import constraint will produce uniform rent 
on use for each member of the group. This is 
equivalent to a uniform specific import tax 
save for revenue distribution. Administrators 
typically do not have competitive auctions in 
licenses that would accomplish the same end, 
but use simple rules such as base-vear quan- 
tity or value proportions to hand out licenses 
that are type- and country-of-origin specific. 
Provided resale is frustrated, the allocation 
will be inefficient. Section I sets out the 
simple analytics of optimal and quantity pro- 
portion quota allocations and discusses fac- 
tors influencing the size of inefficiency. 


*Professor of Economics, Boston College, Chestnut 
Hill, MA02167. This study was supported by NSF grant 
SES-7907085 to Boston College. Peter Dixon gave help- 
ful comments, but should be held blameless for any 
remaining errors or obscurities. 
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The purpose of this paper is to provide a 
case study of an import quota system with 
essentially the characteristics noted. Section 
II briefly discusses the U.S. dairy quota sys- 
tem. Section III reviews the econometric 
model of cheese demand used to calculate 
welfare effects. The results in Section IV 
demonstrate that the inefficiency loss is in- 
deed substantial. The estimated AIDS model 
of the U.S. cheese quota system (see my 1983 
paper) is used to calculate the welfare costs 
of the quota compared to an efficient tariff 
that produces the same aggregate quantity of 
cheese imports in the constrained categories. 
The analysis shows added cost amounting to 
over 15 percent of base expenditure on the 
constrained categories. Another revealing 
way of scaling the welfare cost compares the 
quota inefficiency loss with the total welfare 
loss from not having free trade. Switching 
from the quota to an efficient tax that yields 
the same quantity of imports gets us nearly 
one-third of the way back to free trade. Or, 
the quota distribution inefficiency adds nearly 
50 percent to the unavoidable loss due to the 
constraint on imports. 

Sections II and II discuss the consider- 
able difficulties encountered in building an 
econometric model of the cheese quota sys- 
tem. The results of Section IV thus are sub- 
ject to considerable bias, especially from ag- 
gregation, when regarded as a realistic 
account of the costs of the U.S. cheese quota 
system. This is unfortunate, but does not 
detract from the main point of this paper, 
which is to show a presumption that quota 
systems in practice are inefficient. The results 
of Section IV can be interpreted as plausible 
simulations of a quota system not unlike the 
U.S. cheese quota system. The size of the 
welfare loss together with the difficulties 
experienced in carrying on the study of quota 
incidence suggest that economists are on firm 
ground in opposing the trend toward use of 
quantity restrictions. Failing a return to price 
instruments, we should advocate data collec- 
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tion in a manner which makes incidence 
analysis easier. 

The results here are related to general 
propositions suggesting that aggregation 
seriously understates the deadweight loss of 
tax systems since aggregation reduces both 
estimated elasticities of substitution and 
estimated average taxes. See Peter Dixon 
(1978). The disaggregation of the model here 
avoids the type of bias Dixon studied, but, in 
addition, disaggregation by cheese type and 
countries uncovers a new source of loss worth 
over 15 percent of base expenditure on the 
restricted cheese categories. And even these 
results are based on a (forced) considerable 
aggregation of cheese types. Thus, painful as 
it is, disaggregation is strongly indicated for 
tax incidence problems. 


I. Efficient Quotas on Commodity Groups 


Let us assume that political pressures re- 
sult in an import quota to be applied to an 
aggregate commodity group. This takes the 
form of what Jagdish Bhagwati and T. N. 
Srinivasan (1983) call a “non-economic” 
constraint. Administration of the quota sys- 
tem is left to civil servants, who will typically 
use simple rules to allocate licenses under the 
constraint. While political interests build 
around the allocation systems, I regard these 
as second-order effects. They can be disre- 
garded by an enlightened administrator who 
must nevertheless obey the legally mandated 
aggregate quota. 

The optimal allocation is, intuitively, going 
to equalize rent on quota licenses across 
members of the group. This would be the 
equilibrium outcome of a competitive auc- 
tion of licenses, and the inefficiency of any 
other allocation is seen to be a foregone 
arbitrage gain. The optimum can automati- 
cally be achieved by a uniform tax.1 


1Formally, the analysis has much in common with 
that of Leslie Young and myself (1980). There the 
product differentiation was by states of nature. We 
analyzed optimal quota allocations across uncertain 
states subject to an average import constraint, and 
showed that the optimum is reached with a uniform tax. 
My article with Young (1982) considered constraints on 
other portions of the probability distribution of imports 
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Under alternative noneconomic con- 
straints, a quota thus allocated “efficiently” 
can be inferior to, for example, an ad valorem 
tariff. The substitution toward higher value 
categories which reaps an arbitrage gain can 
also conflict with a noneconomic constraint 
on employment or revenue. See Robert Bald- 
win (1982) and Avinash Dixit (forthcoming). 
The issue of what constraint is appropriate is 
serious. It is always necessary to specify as 
closely as possible the deeper variable tar- 
geted by the political economic process and 
its relation to the trade control. Once this is 
done, ignorance of detailed elasticities and/ 
or absence of a complete model will often 
necessitate an aggregate trade control.” 

Consider the case of dairy quotas, for ex- 
ample. They arose out of a desire to limit 
domestic price support payments (see Sec- 
tion II below). This might imply a deeper 
noneconomic constraint on disturbing the 
subsidy budget by no more than a given 
amount. Possibly revenue raised on imports 
might also be relevant. Nevertheless it is 
reasonable to use an aggregate import con- 
straint for two reasons. First, the stated ob- 
jective of administrators was to place quotas 
on substitutable categories such that total 
annual imports of dairy products did not 
exceed a given milk equivalent tonnage, this 
being instrumental in limiting support pay- 
ments to domestic producers (Section II). 
This effectively translates into a simple ag- 


under uncertainty and we were able to rationalize tariff 
quotas, in which the tariff rate steps upward with import 
volume. In the present context of differentiated prod- 
ucts, this translates into other constraints on distribu- 
tion within the group besides the aggregate one. Again, 
analogous to our 1982 article, this will imply an opti- 
mum in which rents are equalized within subgroups. I 
should also note that everything said about quantitative 
restrictions and uniform specific taxes has immediate 
analogy with foreign exchange revenue restrictions and 
uniform ad valorem taxes. An inefficiently distributed 
quantity quota can, however, achieve higher welfare 
than an ad valorem tax in the achievement of a quantity 
constraint. 

?This can have a variety of forms. For example, an 
efficiently applied constraint on foreign exchange value 
is indicated if employment is more closely linked to 
value than to quantity. Using the analysis above, this is 
readily seen to be equivalent to a uniform ad valorem 
tariff. 
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gregate quantity constraint. Presumably, ad- 
ministrators chose this objective because they 
were ignorant of demand elasticities when 
formulating quotas. By default all cheeses in 
a substitutable category were made identical. 
Second, optimizing the price support (possi- 
bly plus dairy import restriction revenue) 
subsystem is of dubious relevance when we 
observe that subsidy payments come from 
the general government revenue with little 
evidence of concern for magnitude as cover- 
ages change and when licenses are given 
away. Consideration of optimal fiscal sys- 
tems, if it can be done sensibly at all, must 
be made a much bigger project. The simple 
noneconomic constraint is the natural primal 
analogue to partial equilibrium analysis. 

Proceeding formally, I set out a simple 
analysis of a small trading country subject to 
a noneconomic constraint on aggregate im- 
ports within some group. The vector of im- 
port quantities in the constrained group is 
q = (qis---» 4m). The vector of trade quanti- 
ties in the other commodities is x (which 
contains positive elements for imports and 
negative elements for exports). Nontraded 
goods are irrelevant to the point I make, so 
are suppressed. External prices of q are given 
by the vector p, and external prices for the 
vector x are given by s. Allocation of pro- 
duction (if any in given categories) is irrele- 
vant, so I assumed fixed endowments of 
goods that are produced; Z, for constrained 
goods and Z, for unconstrained goods. 

The enlightened civil servant must choose 
a trade vector (q, x) to maximize utility of 
the representative consumer subject to the 
balance of trade constraint and the noneco- 
nomic constraint. Thus he solves the pro- 
gram: ; 


(1) MaxU(Z, +4, Za +x) 


(A) p-q+s-x<0 
(u)eqsq 


where Z,,Z, are constant production vec- 
tors, u and A are Lagrange multipliers, and « 
is the vector of ones. 

The first-order conditions are sufficient 
with concave utility, and yield in terms of a 
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numeraire from the unconstrained group: 
(2) (1/U,,,)U, = p+ (m/A)e; 
(1/U,,)U, =s, 


where U,„, = 0U/0x, = marginal utility of 
the numeraire good, U, = 0dU/dq, and U, = 
{9U/ðx;}, i#n. 

The conditions (2) immediately imply that 
the unique global optimum can be decentral- 
ized with a uniform specific tax=p/A on 
every element of q, the tariff proceeds being 
lump sum redistributed to the representative 
consumer. Equivalently, quota licenses can 
be competitively auctioned with redistribu- 
tion of the proceeds. 

In practice, quota licenses are usually dis- 
tributed according to a simple rule, like 
quantity proportions in a base year. I now 
briefly consider theoretical factors affecting 
the magnitude of inefficiency created by such 
rules. With Leontief-type utility functions 
and endowments which grow radially (neu- 
tral growth), quantity rules will attain the 
optimal allocation in problem (1). Nonneu- 
tral growth of the Zs has an obvious effect. 
Less obviously, as the elasticity of substitu- 
tion rises, two counteracting forces mediate 
the inefficiency of the rule. General analyti- 
cal results are not attainable, but these forces 
are clear. First, the higher the elasticity of 
substitution, the less the harm associated with 
a given configuration of nonuniform taxes 
(equivalent to a quota distribution), since it 
is easier to substitute away from expensive 
categories. But second, the lower the elastic- 
ity of substitution, the less far the rule-given 
quantity restriction is from the optimal 
quantity change. 

In simulation of the dairy quota system 
using a CES utility function and methods 
analogous to those of Section IV, the first 
effect predominated in a reasonable range of 
elasticity values (from 0.10 to 3), based on 
welfare loss relative to base expenditure. The 
second effect showed up when the in- 
efficiency loss was scaled relative to the un- 
avoidable inefficiency due to the constraint. 
This measure of relative inefficiency rose with 
the elasticity of substitution, but much more 
gently than the relative-to-base-expenditure 
measure fell. The latter typically dropped by 
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a factor of 10 in the range of elasticity values 
0.10 to 1.0. 

Similar exercises can be done for other 
rules or other utility functions. These results 
point to the sensitivity of empirical findings 
to the elasticities used, and thus emphasize 
the need for sound empirical work. The re- 
sults of Section IV show large welfare losses; 
this and the theoretical analysis above indi- 
cate how easily a quantity rule can err badly. 


II. The U.S. Dairy Industry and the Quota System - 


I first consider the institutional and legal 
structure of dairy import controls and then 
the resulting market structure assumed. I aim 
to justify my use of 1) the simple form of 
“noneconomic” import constraint, and 2) a 
partial equilibrium model. 

The U.S. dairy quota system originated as 
a by-product of the dairy price support price 
system. The main element is support of a 
manufacturing grade milk price, but there 
are also butter and American-type cheese 
support prices. At various times, beginning 
in 1937, quotas have been imposed on a 
variety of cheeses, as well as butter, nonfat 
dry milk, substances high in nonfat dry milk 
or butterfat, and other milk products. The 
president has very broad authority to pro- 
claim, raise, or suspend these trade controls,? 
but in practice revision has been limited. 


3Presidential authority for the quota is drawn from 
Section 22 of the Agricultural Adjustment Act of 1933 
(originally added in 1935 and subsequently revised ex- 
tensively). It directs the Secretary of Agriculture to 
advise the president whenever he has reason to believe 
any article is imported in such conditions and such 
quantities as to: 1) render or tend to render inefficient or 
materially interfere with any price support or stabili- 
zation program relating to agricultural commodities, or 
2) reduce substantially the amount of any product 
processed in the United States from any agricultural 
commodity with respect to which any such program is 
being undertaken. If the president agrees there is reason 
for such belief, he directs the U.S. International Trade 
Commission to conduct an investigation and submit a 
report. The president is authorized, based on such find- 
ings, to impose such fees or quotas in addition to the 
basic duty as he shall determine necessary. The presi- 
dent may designate the affected article by physical quali- 
ties, value, use, or upon such other basis as he shall 
determine. The president may revise or suspend all 
previously proclaimed fees or quotas. Any decision by 
the president as to the facts under this authority is final. 
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In the timeless model of Section I, the 
quota allocation problem is faced once and 
for all. In practice, the set of dairy quotas 
reflect an evolution of broadening the scope 
of coverage as more products appear to be 
sufficiently substitutable with domestic prod- 
ucts to warrant control. Thus the date of 
inception and benchmark period (upon which 
proportionate allocations are based) differ 
for different cheeses and other products. The 
spirit of the quota system is, however, to set 
detailed levels of imports on a basis con- 
sistent with historic proportions. The presi- 
dential authority does not stipulate that this 
principle is to be carried through to allo- 
cation by country of origin, but the adminis- 
trators have so proceeded. An important im- 
plication of the evolving nature of the quota 
system is that the administrators help create 
the marginal changes in the system issued by 
the president. Significantly, they appear to 
regard their objective as a target level of milk 
equivalent tonnage in groups identified as 
substituting for domestic milk products. (See, 
for example, Harlan Emery, 1969, pp. 9-11.) 
Thus both the history of quota setting and 
the stated objective of the quota administra- 
tors supports a noneconomic constraint of 
the simple form in (1). I assume that any 
second-order political interests do not create 
binding constraints. 

The current allocation system, on the other 
hand, does apparently create economically 
binding constraints. The USDA quota sys- 
tem administrators develop license allocation 
by commodity by country from base-year 
allocations in the legally mandated cate- 
gories. They claim to have effective auditors 
who implicitly frustrate resale of licenses. 
Measured differences in average quota rent 
margins, reported below, bear the claim out. 
This creates the basis for my study of effi- 
cient alternative dairy product import con- 
trols. 

Butter and other milk product quotas are 
ignored here on the grounds that they are 
rather simple undifferentiated products with 
low elasticity of substitution with cheese or 
with each other. On prior reasoning, the 
quota allocations in these categories might 
be reasonably appropriate. The group of 
cheese controls appears to represent a much 
closer approximation to the theoretical model 
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above. Cheese is a highly differentiated prod- 
uct with fairly high within-group elasticities 
of substitution. The Census trade data have 
nine commodity categories of continuously 
imported cheese plus a catchall, with six of 
the nine plus a part of the catchall category 
subject in part or whole to quota constraint. 
This creates the circumstances for a case 
study of quota inefficiency when we convert 
the quota constraints into an overall con- 
straint on the six categories. Inefficiency will 
arise due to 1) inefficient allocation by coun- 
try within the same cheese type (a matter of 
administrative discretion), and 2) inefficient 
allocation over types (partly mandated in 
current presidential proclamations, but pre- 
sumably easily changed within the spirit of 
the presidents’ previous exercises of author- 
ity). 

I now rationalize a partial equilibrium ap- 
proach to the market for imported cheese. 
The United States is a small consumer of 
foreign cheese, hence foreign price of foreign 
cheese is reasonably taken to be excgenous. 
Domestic price in quota constrained cate- 
gories is of course endogenous. The U.S. 
consumption of cheese is a tiny fraction of 
total food consumption, so ignoring spillover 
effects onto noncheese prices may be rea- 
sonable. Domestic price of domestic cheese 
is endogenous save when the government is 
maintaining a floor price through large 
purchases. Endogenous prices are fitted to an 
implicit reduced form in the econometric 
work reported below. 

In principle, it is possible to model the 
supply side of the domestic cheese industry. 
Domestic cheese production and sale is 
dominated by the government’s milk, cheese, 
and butter price supports, but not entirely 
so. Successful dealing with these markets 
probably requires a model of how the 
government sets its supports. The highly po- 
liticized process attending this in the 1970’s 
is common knowledge. An attempt io deal 
with modeling domestic cheese supply was 
dropped at an early stage because in the 
welfare (as opposed to econometric) analysis 
it is permissible ta treat the U.S. price of 
U.S. cheese and related dairy products as 
exogenous to import policy changes, being 
separately set by the government and main- 
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tained by price support purchases. This is 
effectively true in a large part of the sample 
(1964-79), particularly in the later years. The 
displacement effect of foreign price changes 
on domestic cheese categories can be calcu- 
lated using the demand functions for im- 
ported cheese and relying on the symmetry 
implied by demand theory. The implied 
change in price support purchases of domes- 
tic cheese is carried through as part of the 
analysis. 

I now consider briefly problems of aggre- 
gation. With the data available it proved to 
be impossible to match exactly the quota 
constraints with the commodity categories. 
My solution was to aggregate. Quota author- 
ity lies with the USDA, with different statis- 
tical codes from the Customs (TSUS) code, 
which are different still from the Census 
(SITC) codes. Country-level quota informa- 
tion was available, but attempts to build a 
complete model of import supply were 
frustrated by aggregation problems and com- 
plexities in how quota licenses are used. (See 
the Appendix to my earlier paper for more 
detail.) The econometric model used in the 
next sections glosses over quota system com- 
plications by assuming that for each of the 
six categories constrained by quota, the en- 
tire set of members is treated uniformly. 
Foreign price of any cheese is exogenous, but 
domestic price of domestic cheese and all 
quota-constrained cheese is endogenous and 
fitted to an implicit reduced form. This 
creates aggregation bias of unknown sign 
and magnitude. Similarly, the welfare analy- 
sis is biased as a “true” account of the cost 
of U.S. quota system inefficiency. 


HI. The Model of U.S. Imported Cheese Markets 


The preceding section essentially justifies a 
partial equilibrium approach to modeling the 
effect of switching from quotas to tariffs. The 
U.S. domestic cheese prices are assumed to 
be made exogenous by government price 
support, other food prices are not affected, 
and the United States is a small customer in 
world dairy markets, hence foreign prices are 
exogenous. For the welfare evaluation, the 
endogenous variables are assigned their sam- 
ple mean values in the quota regime. 


VOL. 75 NO. 1 


For econometric modeling, U.S. domestic 
cheese prices are made endogenous (since 
they are at least some of the time) and the 
USS. price of quota constrained foreign cheese 
is also endogenous. I thus evade modeling 
domestic supply of both foreign and domes- 
tic cheese except as it is embedded in an 
implicit reduced form. We do require a set of 
demand functions for imported cheese. 

A nine-equation model of imported cheese 
demand is estimated for the years 1964-79. 
A food and beverage expenditure function is 
assumed to exist for a representative U.S. 
consumer identifiable in the aggregate data. 
(See my earlier paper for discussion of the 
implied assumptions.) The AIDS expendi- 
ture function is used, with the further wrinkle 
that only a tiny portion of total food and 
beverage consumption is estimated, that for 
nine imported cheeses. See Angus Deaton 
and John Muellbauer (1980a, b) for a general 
treatment of AIDS. The AIDS function is 
used because it is a flexible functional form 
with particularly simple capability for allow- 
ing nonhomothetic preferences while per- 
mitting exact linear aggregation. 

The AIDS expenditure function is defined 
as 


(3) loge( pis... Pys 4) = E, a, log p; 


i=] 


n n n 
+ib L Yij log p; log p; + ußo Ip”, 
i=l1j=1 j= 


where u = utility, indicator, e( ) = ex- 
penditure function, and p; = price of good i. 
By Shephard’s Lemma, the compensated 
demand functions are de/dp;= ¢;( Pp- 
Pa, u). It is more convenient to place these in 
compensated expenditure share form: w, = 
(p;/ede/dp;), where w, is the share of 
expenditure on i. Next, (3) can be solved for 
u using e= y, expenditure = income. The 
resulting indirect utility substituted into the 
compensated share equations yields the un- 
compensated expenditure share equations: 


n 
(4) w=a,+ L y; log p; + B,log(y/P), 
j=l 


where P is the true cost of living index 
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defined by 
(5) log P= } a, log p, 
i 


+32. Li log p;log pj. 


tod 


Deaton-Muellbauer argue that P is usually 
closely approximated by standard indices. 
The restrictions implied by consumer theory 
are 


(6) Wy Ya symmetry; 
(7) È a,=1, È vj =9, È B=9, 
i=1 ` j=1 j=1 
homogeneity; 


(8) {ky} = { z 5,0; + ww, + BB, log y/P}, 
negative semidefinite, concavity. 


In (8), 5;; is the Kronecker delta. The matrix 
k= {k,;} is a simple transform of the Slut- 
sky matrix, with the same properties. 

Equation (4) in its stochastic form is fitted 
to 1964-79 U.S. quarterly data. A nine-equa- 
tion set of w;s is fitted to the logs of a set of 
fifteen cheese prices (including domestic 
types), a general price index for food, and a 
“real food and beverages” expenditure term 
y/P. It is convenient to normalize the price 
data by division by the arithmetic mean. The 
transformed log price data is then all zero at 
the point of arithmetic means. In the base 
case estimation, symmetry and homogeneity 
are imposed on (4). Concavity (for the nine 
imported cheese prices) is imposed at the 
point of means and holds in small region 
about it as discussed in my earlier paper. The 
results are reasonably “good.” The main 
sources of possible specification error are in 
aggregation over consumers and over cheeses. 
The data do not permit an attack on these 
problems. To give some feel for the demand 
structure that results, Table 1 presents point 
estimates of compensated price elasticities. 
They are defined by 


Vy A BB; log y/P 


W; W; 


> 


(9) e238, + w+ 
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TABLE 1—PRICE ELASTICITIES AT POINT OF MEANS 
Grating Nongrating 
Blue Cheddar Edam-Gouda Roquefort Romano, etc. Swiss Gruyere Pecorino Pecorino 

Blue ~1.22567044 —0.36196737  0.00008190 0.00002466 0.29799052 — 1.46954474  0.00008878 -—0.19759316 0.00006180 
Cheddar ~0,12363571 ~6.38763977 -—0.24473892 —0.07932095 —0.38251052 0.00027011 —-0.00008878  —-0.00013060  0.09562920 
Edam-Gouda 0.00003209  —0.28271565 ~1.77124995 0.00002466  0.00008057 0.00027011 ~0.94083556  0.00013060 0.03080344 
Roquefort 0.00003209 —0.41988079 0.00008190 -0.84767953  0.04624139  0.00027011 0.05061753 =: 070071737 -0.53713195 
Romano, etc. 0.11871424 —0.44639119 0.00008190 0.01020211 —1.42083450 0.00027011 0.00008878 0,00013060  —0.10335093 
Swiss —0.17431817  0.00009477  0.00008190 0.00002466 0.00008057  — 2.03426212  —0.73051634  0.07559175  0.00006180 
Gruyere 0.00003209  0.00009477 -—0.86768188 0.01019569 0.00008057 —2.23981415 —1.70398023 0.54818688  0.00006180 
Grating 

Pecorino —0,04844285 0.00009477  0.00008190 0.09507469  G.00008057 0.15623635 0.36952309 —1.01506819  0.60988780 
Nongrating 

Pecorino 0.00003209 0.14574259 0.04054101 —0.15465579 0.13498088 0.00027011 0.00008878 1.29433575  ~1.23172324 








where ô; is the Kronecker delta. The elastic- 
ities are evaluated at the point of means of 
the shares. A reader skeptical of the econo- 
metric methods used is free to regard these 
and the underlying parameters as plausible 
guesses to be used in simulation. 

The estimated imported cheese demand 
functions and the symmetry restrictions of 
the expenditure function (y;; = y,;) permit a 
complete account of the effect of a change in 
import policy. All relevant parameters of the 
expenditure function are known, as are the 
relevant cheese demand parameters. The 
analysis of Section I derives the efficient 
policy as being a uniform tax that would 
achieve the same aggregate quantity of con- 
strained cheese. The estimated demand func- 
tions evaluated at the point of means can be 
used to solve for the efficient tax. A welfare 
analysis can then be carried through, based 
on the consequences of the change in the 
vector of constrained imported cheese prices. 


IV. The Welfare Loss of Inefficient Dairy Quotas 


The model used to evaluate the welfare 
effects of the change from quotas to the 
efficient tax system is standard. The changes 
are measured in 1) the representative (hence 
aggregate) consumer’s expenditure,* 2) the 


%A superior alternative is available. Equation (3) can 
be solved for u with e= y, with u now indirect utility. 
The result can be substituted back into (3), which now 
becomes the (log of) income compensation function, 
or (log of) the money metric of utility change, 
log e(p®, u(p, y)), where p° is a base price vector and 
p is an alternative price vector. This is the ideal welfare 
measure. For the case studied, movement of u is 


government’s tax receipts, and 3) the quota 
license holder’s loss of rent. Ordinarily, we 
would need to add in the change in income 
from production, but it is assumed domestic 
product prices are constant. For noncheese 
products, this is because it is assumed the 
changes in imported cheese prices have 
negligible effect on demand. For all domesti- 
cally produced cheese, it is assumed for con- 
venience that the government supports the 
price by purchases. 

In practice government price support is 
given only for American-type cheese. The 
effect of assuming support for non-Ameri- 
can-type cheese is to wash out some second- 
order effects on welfare via domestic product 
price changes. These have negligible first- 
order effects, since with supply equal to de- 
mand, the expenditure effect and production 
revenue effect cancel. I make this assumption 
to avoid what might be an inappropriate use 
of the implicit model of domestic supply. I 
report below on both American-type and 
total support payment changes. 

Formally, the expenditure function may 
be written as e( p, s, u), where p is the vector 
of domestic prices for constrained goods, s is 
the vector of domestic prices for uncon- 
strained goods, and u is the parameter utility 
level. The vector s is made parametric either 
by: (a) the small country assumption for 
traded goods other than cheese, (b) standard 
partial equilibrium “smallness” arguments 





guaranteed to be trivial and it is simpler to keep it 
constant. Thus we use the expenditure function (3) as 
the basis of welfare calculations (which corresponds to 
use of compensating rather than equivalent variations). 
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with respect to nontraded goods, or (c) 
government floor price support purchases for 
domestic cheese products displaced by im- 
port price changes. The vector p is built up 
from foreign prices: 


(10) 


where p* is the parametric foreign price 
vector, (margins) is the assumed parametric 
vector of distribution margins, and ¢ is the 
tax-cum-quota-rent vector. If p° and p! are 
two vectors created by alternative restriction 
policies, the change in expenditure is 


(11) Ae=e(p',s,u)—e(p°,s,u). 


The change in quota rent is simply the 
original demand times the quota rent: de/ 
dp-t in the case where there was no initial 
tax on imports. In practice, there is in fact a 
portion of £ which is a tax, tg SO the actual 
rent lost is 


p= p*+(margins)+t, 


bo 
(12) arent = SAPS 4) Gia), 


Now I account for government support 
payments. The displaced domestic demand is 
replaced by government purchases. Let s, 
denote the supported products price vector, 
where s, is composed of some element of s. 
The change in support payments 


(13) Asupport 
de de 
oa Bs, (PS) - ae (Poss 4) Sa» 


where 0e/@s, is the compensated demand 
vector for supported products. Below I pre- 
sent two measures for (13). One is the 
American-type cheese support payments— 
the only cheese so supported in reality. The 
other is the assumed support payments for 
all domestic cheese in the quota-protected 
categories. 

The first variant on (13) is a lower bound 
for actual support payment changes, since 
additional small changes in demand for other 
supported dairy products might be expected. 
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The second minus the first is an upper bound 
for additional welfare loss, due to changes in 
other domestic cheese prices, since cheeses 
other than American-type are not supported. 
It should ordinarily far exceed the actual 
small secondary effect we are neglecting. 

Finally, I account for changes in tariff 
revenue. On the group of constrained cheeses, 
the revenue is based on the common scalar 
efficient tax 7* solved for to satisfy the con- 
straint: 


(14) ala +(margins)+t*.,s,u)-«=Q, 


where « is the vector of ones. Revenue is 
collected in the amount ¢*-Q. From this 
must be deducted the revenue previously col- 
lected by the government with its taxes on 
this group of cheese: de/dep-t,, where t, is 
the initial specific tax vector (converted from 
the ad valorem actual tax at the point of 
mean prices). Thus the change in revenue is 


= de 
(15) Arevenue = 1*Q— 75 ( p®,s,u) tg. 


Note that (15) neglects the change in tariff 
revenue on the non-quota-constrained im- 
ported cheeses. This is done on the principle 
that the government budget constraint is 
supposed to be irrelevant, although I have 
kept track of Asupport. The amounts in- 
volved are small, in any case. 

I report two welfare measures below. Gross 
welfare is the logically consistent measure 
corresponding to the theoretical model. It 
neglects Asupport. 


Sif government revenue is made to matter, a revenue 
constraint is added to the problem, and in the optimal 
solution a Ramsay price element is added to the uni- 
form part of the optimal tax, as noted in Section L It 
should be noted that another version of the problem 
kept the existing ad valorem taxes as given politically, 
and optimized the quota system analogously to the 
procedure above. This procedure worked nearly as well 
as the solution reported. This is not surprising in view of 
the low level and low dispersion of the ad valorem 
tariffs. 
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(16) 8gross welfare 


= — Ae — Arent + Arevenue. 


Net welfare subtracts from this the change in 
support payments on American-type cheese. 

The efficient tax and its welfare conse- 
quences in (12)—(15) are calculated using the 
parameter estimates detailed in my 1983 
paper. The procedure can be performed at 
any data point. I restrict attention primarily 
to the point of sample means, but discuss 
briefly the evaluation of extremal values. In 
the estimated AIDS system (4), the income 
terms £; are effectively zero, so that we may 
impose homothetic preferences for evalua- 
tion purposes. The uncompensated share 
equations (4) are equal in this case to the 
compensated share equations. I solve them 
for quantity demanded in the six quota- 
constrained categories. The government’s 
noneconomic constraint is to hold aggregate 
imports across the six cheeses to the given 
sample mean quantity. We know the efficient 
solution requires a uniform specific tax 17. 
The new domestic price for import i will be 
p;+t*, where p, is the margin augmented 
foreign price, or free-trade price. I solve for 
the optimal tax ¢* in 


(17) Q=y X 1/(ĝ:+t) 


tEQR 


x{ a, + È vxlog((p,.+ 1)/p2)}. 


kKEQR 


The term in curly brackets is the new ex- 
penditure share for import i, i€ QR. The 
QR is the index set for constrained cheeses, 
and Q is the given sample mean aggregate 
quantity. Operations outside the curly brack- 
ets convert shares to quantities, and aggre- 
gate. Inside the brackets, p? is the sample 
mean (quota regime) price. Its presence is 
necessitated by the econometric procedure of 
using sample-mean-scaled prices. The great 
convenience of this method is that other 


®One income elastici-y differs statistically signifi- 
cantly from unity in the third place to the right of the 
decimal point. 
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arguments of (4) are zeroed out in evaluation 
at the sample mean (all right-hand side data 
are scaled by the sample mean and log(x /x) 
=0 at x=X). 

Equation (17) is well behaved as a func- 
tion of ¢ at the sample means point, and 
Newton’s method converged very quickly. 
For evaluation away from the point of means, 
(17) is somewhat more complex in form, and 
for extremal values of p, has possible multi- 
ple roots (one case was discovered). This 
difficulty is related to the problem of non- 
concavity of the estimated e(p,u) at ex- 
treme values of p.’ I restrict primary atten- 
tion to the point of means for this reason, 
but report results at other data points be- 
cause the extremal price distortions are pre- 
cisely where the quota inefficiency ought to 
be greatest. 

From evaluation of (17), the resulting new 
domestic price vector { Ĵĵ; + t*} for six cate- 
gories is then plugged into ‘the expenditure 
function (3). The relative change in expendi- 
ture is obtained by subtracting the log ex- 
penditure at the initial point from that at the 
new point, then exponentiating. The absolute 
size is obtained by multiplying by base ex- 
penditure. Making use again of the zeroing- 
out property of evaluation at the point of 
means, I report the application of (11): 


(18) semap» > {a,log(( p, +1*)/p?) 


iGOR 


+4 2 yin log(( p; + t*)/p}) 
kEOR 


x log(( 2, + “ye)}| 


7The efficient quota problem (1) has a unique global 
optimum defined by the equations (2), the first-order 
conditions. Equation (17) is the sum of the rows of the 
inverse of system (2), hence need not yield a unique 7*. 
Among its solutions must lie the optimal tax. Note that 
the derivative of (17) with respect to ¢ is ordinarily 
negative, the more so as own-effects predominate. “Good 
behavior” has the derivative negative in the relevant 
range, thus yielding a unique solution. Nonconcavity 
evidently exacerbates the “bad behavior” problem, since 
it is associated with prominent cross effects. 
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Government tax revenue is lost by doing 
away with the existing ad valorem taxes, and 
gained by the new specific tax. The new 
revenue for the six categories is :*-Q. The 
revenue lost is subtracted from this, so the 
application of (15) is 


(19) Arevenue 


Ti 
1+ 7, +cif, + wal °” 


=t0-y Ł 


i€QR 


where 7,= ad valorem tariff rate on i, and 
other variables are cif and wholesale margins, 
respectively. In (19) I make use of evaluation 
at the point of means, so a; is the relevant 
share of imported cheese. I divide by 1+ the 
tax rate plus the cif percent markup (cif)+ the 
wholesale percent markup (whl) to convert 
the domestic value in a, into a foreign f.o.b. 
value. 

I calculate Asupport, the application of 
(13), using evaluation at the simple mean, as 


(20) Asupport 
=y LL yyplog(( dy +1*)/P2)s 


jESkEOR 


where S is'the set of supported cheeses and 
other variables are previously defined. 

Below, the gross welfare measures repre- 
sent the pure logic of quota inefficiency mea- 
surement; the net measures have increases in 
cheddar support payments subtracted out. 
These overestimate the change the govern- 
ment would actually experience, since aged 
cheddar is-not supported. I also report a 
support payment change on the assumption 
that all domestic cheese displaced must be 
purchased by the government. 

The net welfare figure presented below is 
biased very far downward, the gross welfare 
figure is biased somewhat upward by its 
failure to account for the displaced domestic 
cheese not subject to support payments. Pre- 
sumably this will cause changes in the price 
of domestic cheese, the welfare consequences 
of which will have to be traced through. For 
the efficient tax solutions the bias is very 
minor, since the displacement is under 3 
percent of the total market in each cheese. 
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For the free-trade solutions, the case is more 
serious (displacement of 9 and 19 percent in 
the two cases below), and for cheddar in 
particular the bias will be substantial (dis- 
placement of 19 and 39 percent). In the 
absence of a model of domestic cheese pro- 
duction there was little to be done about this. 
It was not significant to the study, since the 
free-trade solutions are produced primarily 
to scale the efficient tax solutions of interest. 

The final category in the welfare calcula- 
tion is the loss of quota rent. The entire rent 
change is treated as a loss, though some rent 
probably goes to foreigners or is dissipated 
in rent-seeking activity. 

Two cases are detailed below. In one, the 
allocation of country imports does not shift 
to low-cost producers; in effect there is only 
one representative exporter for each cheese. 
The average base-period f.o.b. unit value is 
thus used to form p,. The other case uses a 
conservatively picked lower-cost producer as 
the importer. The new import price was far 
from the lowest and came from a supplier 
with deep markets and substantial share al- 
ready (for example, New Zealand or West 
Germany). The new lower f; then serves as 
the base for recalculating all previous steps. 
This procedure inevitably has considerable 
danger of (dis-)aggregation bias. For the 
composite SITC 0240025, Romano-Parme- 
san-Provolone, etc., no such reallocation is 
allowed. For the other categories, the gain in 
realism appears worthwhile. For one cate- 
gory, Swiss, I have domestic price series for 
Finnish, Austrian, and Swiss origin. The 
latter commands about a 10 percent pre- 
mium. The cif import unit values in these 
categories diverge by 30 percent or more. 
Thus there is clearly a country reallocation 
gain to be reaped. 

As a basis for the commodity reallocation 
gains, Table 2 presents the sample mean 
ad valorem tariff rates and the mean ad 
valorem equivalent quota margins for the six . 
constrained categories. The sample mean 
foreign port values of the various imported 
cheeses range from .6 to 1.6, so Table 2 
obviously implies an inefficient specific tax 
equivalent. At most data points, the quota 
margins show much wider variation over cat- 
egories than at the point of means shown in 
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TABLE 2—-MEAN POLICY DISTORTIONS ON 
IMPORTED CHEESE, 1964-79 





Quota 
Tariff Ad Valorem Equivalent? 
Blue : 15 025 
Cheddar 15 33° 
Edam-Gouda 15 .33 
Romano, etc. .20 14 
Swiss Al .20 
Gruyere Ai 33° 


„Aggregating biases these estimates downward. ; 
bNo domestic price of imported cheese available. 
Estimate constructed ty applying the mean of markups 
of a large number of components from other categories. 


the table, so greater efficiency gains can be 


expected. 

The results of efficient allocation are in 
Tables 3 and 4. Table 3 has the optimal 
specific tax (the solution of (17)), and the 
unscaled amounts (in millions of base dol- 
lars). A negative sign is a fall in the category 
whether increasing or decreasing welfare. 
Since imported cheese is small relative to 
GNP or even advanced war equipment, the 
numbers in Table 3 are not impressive. They 
are supplied mainly to allow alternative 
treatment by the reader of dubious cate- 
gories like support and rent. 

Scaling the absolute magnitude of changes 
is critical to seeing their importance. One 
scalé used is base expenditure on the six 
imported constrained cheeses. The other scale 
used is the welfare change implied by going 
to free trade (redo the calculations above 
with z = 0). 

Two appropriate scales are in Table 4. The 
first four columns express the savings as a 
proportion of base expenditure on the six 
cheeses. Columns 2 and 4 contain the net 
and gross welfare proportionate changes im- 
plied by free trade. The percentages in col- 
umns 1 and 2 are fairly impressive. My best 
guess is that at the point of means, an effi- 
cient tax saves us over 15 percent of base 
expenditure (row 2, column 1 of Table 3). 
Standard triangle welfare loss measurement 
seldom turns up relative gains of more than 
1 percent. 

Perhaps the most revealing measure of rel- 
ative inefficiency of the quota is in column 5, 
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the result of dividing column 1 by column 2. 
For the two cases shown, the number says 
that efficient taxation takes us 10 and 30. 
percent, respectively, of the way back to free 
trade. 

Table 5 contains percentage changes in’ 
imported cheese consumption in the efficient 
tax solutions. Short of implementing an effi- 
cient tax, the numbers in Table 5 could be 
used to guide a reallocation of quota licenses. 
Quota administrators might in fact not be 
surprised at the numbers in Table 5, since 
they are linked to the size of current sample 
mean quota margins and tariffs. Compare 
Tables 5 and 2. In the more extreme data 
points, the quota margin variations cause less 
obvious substitution patterns to be optimal. 

The most disappointing result of Tables 
2 and 3 is the small gross welfare gain de- 
rived by going to the efficient tax without 
supply reallocation. This is the pure-dif- 
ferentiated-product” effect (though the gain 
from country reallocation operates partly 
through the differentiated product effect). 
Only about 1/4 of 1 percent of base ex- 
penditure is saved by efficient allocation. If 
evaluation is done at other data points, how- 
ever, this figure rises to over 2 percent at the 
maximum. The mean of all gross welfare 
efficient tax gains (as a percent of base ex- 
penditure) is .0044, with a standard deviation 
of .0043. Over 10 percent of the evaluations 
yield gross welfare savings in excess of 1 
percent of base expenditure. Interestingly, 
extreme data points also frequently change 
the sign of net welfare changes. The reason is 
that support payments often drop rather than 
rise due to substitution effects. The mean net 
welfare change as a percent of base expendi- 
ture is .012 with a standard deviation of .14. 
The maximal value of the relative net welfare 
change is .41 and the minimal value —.39, 
More could be made of these extreme values 
were it not for doubts about their reliability 
due to the estimated demand system being 
moved outside the reasonable approximation 
region. 

This brings up the important general issue 
of sensitivity of results to the estimation of 
the demand system, especially to the “con- 
cavifying” restrictions. As discussed in my 
earlier paper, concavity was imposed by set- 


em, 
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TABLE 3— EFFECT OF SWITCH TO EFFICIENT TAX ON CONSTRAINED CHEESE, 
SAMPLE MEAN POINTS (in millions of dollars) 


Expen- Tax 
Tax  diture Rent Revenue 


($/b) (a) ©) ©) 


. No Supply 
Reallo- 
cation 224 
Supply 
Reallo- 
, cation 405 


—.942 15.52 


— 80 


14.98 


15.52 36.3 


American All Gross Net 
Support Support Welfare Welfare 
(d) (e) ©- ® 





25.14 27.45 ` 402 —24.74 


51.95 392.13 21.58 -30.37 


Note: Col. (£) = ~(a)—(b)+(0); Col. (g) = -(Ņ8—-)+(0)-(d). 


TABLE 4——SCALED WELFARE CHANGES OF EFFICIENT TAX AND FREE TRADE IN CHEESE 


Gross Welfare/ 
Base, Expenditure 
Efficient - Free 
Tax Trade 
(1) 2 
No Supply i 
Reallocation .0028 .087 
Supply 
Reallocation 152 497 


Note: Col. (5) = (1) (2). 


TABLE 5— CHANGES IN CHEESE CONSUMPTION 


IN EFFICIENT TAX SOLUTION 
3 Base Food 
No Supply Supply Expenditure 
Reallocation Reallocation Share x 10° 
(1) (2) (3) 

Blue ~ 123 — 126 32,092 
Cheddar 292 619 94,767 
Edam-Gouda 216 74 81,898 
Romano, etc. — 022 —.159 80,587 
Swiss — 023 ~ 067 270,110 
Gruyere 120 158 88,780 


Note: Percent changes in consumption. 


ting linear constraints which were incremen- 
tally tightened. Tables like 3 and 4 were 
generated automatically for a large number 
of concavifying restriction values. The num- 
bers in especially the first 3 rows of Table 4 
were highly robust with respect to these 
changes. It is notable that this statement 


Net Welfare/ 
Base Expenditure 
Efficient Free Relative 
Tax . Trade Inefficiency 
r 6) - (9 6) ` 
—.17 -1.70 .103 
n= 67327 306 


applies even to evaluations where concavity 
at the point of means was not attained. 
Another check on sensitivity is afforded by 
using the Cobb-Douglas limiting case of the 


` AIDS. The Cobb-Douglas parameters are the 


mean shares. It implies price elasticities which 
differ substantially from the point estimates 
of AIDS elasticities at the point of means. 
Compare the 9 rows and columns of Table 1 
with minus. the identity matrix, which close- 
ly approximates the compensated Cobb- 
Douglas price elasticity matrix given the 
smallness of shares. Net and gross welfare 
changes are approximately equal for the 
Cobb-Douglas, so we check the sensitivity of 
gross welfare changes to the functional form. 
When analogous calculations are carried 
through to produce the upper left cell of 
Table 4, gross welfare inefficiency relative to 
base expenditure, with no supply reallo- 
cation, the corresponding number is .0013, 
versus the table’s .0028. With reallocation, 
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the Cobb-Douglas gain is .147 of base ex- 
penditure vs. .152 in Table 4, The data reject 
the Cobb-Douglas model very strongly (the 
equation R*s in the AIDS average over .50). 
Nevertheless, the Cobb-Douglas is so familiar 
and easy to use that it makes a convenient 
benchmark. A bias factor so small when even 
so gross a misfit as the Cobb-Douglas is 
imposed suggests that the underlying in- 
efficiency is indeed substantially accurately 
measured by the methods of this study at the 
point of means. Something like this relation- 
ship is maintained even at more extreme 
values of the data. 

The impressive magnitudes in Tables 4 
and 5 validate the main proposition of this 
study. Quota systems on heterogeneous com- 
modities are likely to add substantially to the 
inefficiency of protection. Subsidiarily, the 

- results bear out claims that any welfare loss 
measure will be greater the greater the disag- 
gregation. Painful as it may be, commodity 
detail is strongly indicated for studies of 
protection. Finally, the results together with 
difficulties experienced in achieving com- 
parability of data argues strongly that gov- 
ernment statistical bureaus should collect 
data on quota categories automatically in the 
form required to assess incidence. 
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Testing for the Effectiveness of Wage-Price Controls: 
An Application to the Carter Program 


By Joun B. HAGENS AND R. ROBERT RUSSELL* 


During the last twenty-two years, income 
policies have been in effect in the United 


States more than half the time. The Ken- _ 


nedy-Johnson wage-price guideposts lasted 
almost six years, although they were tattered 
and torn by the time they were abandoned 
in 1967. The Nixon Administration’s Eco- 
nomic Stabilization Program (ESP)—the 
only peacetime mandatory controls program 
in the United States—lasted four years, al- 
though the second half of the program 
(Phases III and IV) was a period of decon- 
trol. The Carter Administration’s Pay and 
Price Standards Program lasted a little more 
than two years, although the second year was 
one of thinly disguised decontrol. 

It is not unlikely that another incomes 
policy will find its way into a government 
anti-inflation policy package sometime in this 
decade. The popular press regularly runs edi- 
torials and guest articles on the need for an 
incomes policy, and some presidential as- 
pirants have incorporated incomes policies 
(especially tax incentive programs) into their 
informal platforms. 

Unfortunately, the economics profession 
offers little guidance to policymakers about 
the efficacy of such programs. Diametrically 
opposite conclusions are reached by arm- 
chair reasoning (which is often predicated on 
strongly held ideological preconceptions), 
and the results of empirical tests too often 
are conflicting, ambiguous, or inconclusive. 

These conflicting empirical results are 
partly attributable to the notorious non- 
robustness of wage and price equations (and 
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Cynwyd, PA 19004, and Department of Economics, 
New York University, New York, NY 10003, respec- 
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of other models of inflation, such as ex- 
treme-monetarist and ARIMA models), but 
part of the problem is the paucity of thought 
that has gone into the formulation of the 
hypothesis to be tested. The standard ap- 
proach is a test for the statistical significance 
of the estimated coefficient of an “on-off” 
intercept dummy variable. There are, how- 
ever, many ways in which an incomes policy 
might conceivably affect the structure of an 
inflation model. Articulation of these differ- 
ent possible effects can be found in policy- 
makers’ justifications of particular incomes 
policies—for example, bringing wage de- 
mands into line with productivity growth, 
shifting the (short-run) Phillips curve down- 
ward, changing the tradeoff between un- 
employment and inflation (i.e., changing the 
slope of the short-run Phillips curve), retard- 
ing inflationary expectations, breaking the 
wage-price or the wage-wage spiral, and pre- 
venting extraneous shocks from getting built 
into the wage-price process. These alternative 
versions of the objectives of incomes policies 
have profoundly different implications for 
the effect on the structure of a model of the 
inflation process. Yet virtually no attention 
has been paid to the diversity of potential 
effects of such policies. 

The purpose of this paper is to convert 
these justifications into testable hypotheses. 
We adopt a model of the type typically used 
to test for the effects of controls programs: a 
price equation based on a markup over costs 
and a wage equation that is consistent with 
but does not necessarily imply the natural- 
rate hypothesis. 


1 The robustness of the recent new-neoclassical mod- 
els of inflation is a currently contentious issue, but these 
models have not yet been employed to test for the effect 
of controls. 
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While the focus of our analysis is the 
Carter program,” we also provide additional 
tests of the effectiveness of the guideposts 
and the ESP. Our results modify slightly 
previous conclusions about the ESP: in our 
view, the catch-up occurred not after the 
controls were lifted (as Robert Gordon, 1975, 
and Alan Blinder and William Newton 1981, 
conclude) but, rather, during the period of 
decontrol (Phases III and IV). We also show 
that correction of a specification error in the 
wage equations typically used in the analysis 
of controls programs substantially reduces 
previous estimates (for example, George 
Perry, 1970, 1980) of the effect and statistical 
significance of the Kennedy-Johnson guide- 
posts program. 

Our principal conclusion about the Carter 
program is: that the roughly concurrent 
1979-80 energy-price explosion was not 
passed through to wages, and hence the gen- 
eral price level, in the usual manner. Whether 
the moderate behavior of labor costs during 
this era of double-digit inflation was the 
result of the Carter program remains an open 
question.? 

Section I formulates hypotheses about the 
effects of wage-price controls in the context 
of a simplified model of the wage-price pro- 
cess. Section II presents our empirical re- 
sults. 


L Formulation of Hypothesis Tests 
A. A Simplified Wage-Price Model 


A simplified two-equation model of the 
wage-price process is as follows: F 


1) W=a)t+a,L(P)+a,(U-U); 


?For an extensive description and evaluation of this 
program, see the final report of the Council on Wage 
and Price Stability (1981). (We should alert readers that 
we participated in the administration of this program 
and the writing of the final report.) 

3A finding of effectiveness in retarding the inflation 
rate is not, of course, an endorsement of an incomes 
policy: against these benefits, one would have to weigh 
the (unfortunately nonquantifiable) costs of administra- 
tive burden and market distortion. 


MARCH 1985 
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The wage equation expresses the per- 
centage rate of change of hourly labor com- 
pensation, W, as a linear function of a 
distributed lag on past percentage rates of 
change of consumer prices, L(P), and the 
disparity between the actual and natural un- 
employment rates, U — U. 

The distributed lag on past inflation rates 
is generally interpreted as a reflection of 
adaptive expectations of future inflation 
rates. In this interpretation, the coefficient a, 
would be equal to 1.0 in the absence of 
money illusion (the weights in L(P) are 
normalized to sum to one). We prefer to 
interpret the inclusion of past inflation rates 
in the wage equation as reflecting the back- 
ward-looking efforts of workers to make up 
for past inflation, not only to avoid getting 
sidetracked into the raging debate on the 
appropriate formulation of an expectations 
hypothesis, but more fundamentally because 
we believe that this is a more realistic repre- 
sentation of the formation of wage demands 
and of compensation practices. Formal cost- 
of-living adjustment clauses are explicitly 
backward looking, with today’s adjustments 
depending on past inflation rates. In ad- 
dition, formal annual pay plans in the non- 
union sector are typically calibrated to the 
past year’s increase in the cost of living. In 
testing for effects on expectations, however, 
we interpret L(P) as adaptive expecta- 
tions. In any event, the above specification of 
the wage equation cannot discern between 
forward-looking and backward-looking hy- 
potheses about the determination of wage 
changes. 

The second explanatory variable in equa- 
tion (1) is a measure of labor-market disequi- 
librium. Measuring labor-market conditions 
by the disparity between the actual and natu- 
ral unemployment rates incorporates into the 


4Of course, a,=0 implies money illusion only if 
expected inflation is identically equal to L(P)—i.e., 
that expectations are “extrapolative” as in Philip Cagan 
(1956) rather than “regressive” (predicated on a “nor- 
mal” price level), as in Robert Lucas and Leonard 
Rapping (1969, p. 732). 
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model the intertemporal shift of the short-run 
Phillips curve attributable primarily to de- 
mographic changes in the labor force (which, 
until recently, have raised the natural unem- 
ployment rate). The coefficient, a,, is the 
slope of the short-run (one-period) Phillips 
curve—the short-run tradeoff between un- 
employment and wage inflation (abstracting 
from one-period feedbacks between the wage 
and price equations). 

So long as a,=1, the constant term, apo, 
can be interpreted as equilibrium wage 
growth—that is, the steady-state growth of 
real wages with equality of the natural and 
actual unemployment rates. (If we let P equal 
a constant, a,=1, and U=U, equation (1) 
becomes W— P =a.) In a regime of con- 
stant factor shares, the equilibrium wage 
growth is equal to the trend growth of labor 
productivity. 

A fully specified wage equation includes a 
number of other variables, including changes 
in the minimum wage rate and employment 
taxes. 

The price equation (2) is a fairly standard 
mark-up formula. The percentage rate of in- 
crease of prices is a function of the growth of 
unit labor cost at trend productivity growth, 
R, and the percentage rate of change of 
exogenous materials prices, M. In this 
specification, capital costs are omitted; hence, 
the estimated values of b, and b, should 
approximately equal the shares of labor and 
materials in total cost divided by the comple- 
ment of the capital share. In a regime of 
approximately constant secular factor shares, 
the constant term should be close to zero. 

One can include capital costs (in which 
case the equation comes close to being an 
accounting identity) and a measure of dis- 
equilibrium in product markets, but these 
variables typically have little explanatory 
power (presumably because of difficulties of 
measuring capital costs and because inven- 
tory fluctuations provide a buffer between 
market disequilibrium and prices). A vari- 
able that typically does have explanatory 
power is the deviation between actual and 
trend productivity growth, reflecting the 
effect of current as well as trend changes in 
unit labor costs. 
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B. Hypothesis Tests 


Wage-price models of the above type have 
been used by a number of investigators to 
test the effectiveness of incomes policies in 
slowing the rate of inflation. The usual ap- 
proach attempts to incorporate the program 
directly into the model by including a vari- 
able that represents it. Typically this is an 
intercept dummy variable, equal to zero when 
the program is not in effect and equal to one 
when it is. The dummy variable can enter the 
wage equation, the price equation, or some 
quasi-reduced form (typically with a lagged 
dependent variable in order to circumvent 
the problem caused by the infinite lag in the 
true reduced form). As William Nordhaus 
(1975) has complained, this approach is ex- 
traordinarily unimaginative. 

Some investigators have improved upon 
the straight dummy-variable approach by 
using multiple dummy variables to reflect 
different stages of a program or a postcon- 
trols catch-up. The most sophisticated at- 
tempt to model controls is that of Blinder 
and Newton, who construct a variable repre- 
senting the share of the (nonfood, nonen- 
ergy) Consumer Price Index (CPJ) covered 
by the ESP during each month of the pro- 
gram. This is an improvement on the typical 
approach, but it still presumes that the pro- 
gram affects the price equation only through 
shifts in the intercept term (though by vary- 
ing amounts each month). 

More important, it is questionable whether 
a coverage variable adequately captures the 
characteristics of the program. A much more 
important consideration than coverage is the 
tightness of the standards and the degree of 
enforcement. More significant than coverage 
in the ESP is the distinction between the 
two freezes, the period of mandatory but 
more flexible controls (Phase I), and the 
periods of “voluntary” controls (Phases III 
and IV). Similarly, in the Carter program, 
coverage was essentially unvarying, but there 
was nevertheless a big difference between the 
first and second years of the program. Dur- 
ing the second year, the newly established 
Pay Advisory Committee substantially re- 
laxed the wage standard and also blocked 
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enforcement efforis by the Council on Wage 
and Price Stability. Finally, Perry (1970, 
1980), in the most thorough econometric 
analysis of the Kennedy-Johnson guideposts, 
phases a dummy variable in and out over the 
1962-67 period to reflect varying degrees of 
intensity despite the fact that coverage was 
invariant. Thus, coverage typically is not a 
good indicator of the effectiveness of the 
design and institutional characteristics of a 
program. Appropriately constructed dummy 
variables can usually capture the typically 
discrete changes in these characteristics.’ 

An incomes policy could conceivably affect 
the structure of the wage-price process in a 
number of ways. Some or all of the coeffi- 
cients of the explanatory variables in either 
the wage equation or the price equation might 
change. Moreover, coefficient changes may 
vary over time. Since the number of possible 
hypothesis tests is limitless, some thought 
must be put into determining which hypothe- 
ses are worthy of investigation. 


1. Bringing Wage Demands into Line with 
Productivity Growth. The typical intercept- 
shift hypothesis test is justifiable because 
one commonly stated objective of incomes 
policies is to educate the public about the 
relationships between productivity growth, 
inflation, and income shares, This was the 
avowed purpose of the Kennedy-Johnson 
guidepost program, where wage demands 
were to be brought into line with the trend 
rate of growth of labor productivity: If ag in 
the wage equation exceeds trend productivity 
growth, there is an inflationary bias built 
into the wage equation. 

Thus, an intercept dummy can be used to 
test the hypothesis that an incomes policy 
depressed the “productivity factor” in wage 
settlements. Unfortunately, the intercept 


5As Jon Frye and Gordon (1981) show, a pair of 
dummy variables does zs good a job of reflecting the 
effects of ESP as the Blinder-Newton coverage variable. 

Similarly, an effort by employers to expand profit 
margins (thus increasing capital’s share of total income) 
would be reflected by a positive value of the constant 
term, b), in the price equation. Thus, a programmatic 
intercept dummy in the price equation can be used to 
test the hypothesis that 2 price guideline brought profit 
margins into line with labor and materials-cost growth. 
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dummy tests that have been employed by 
most investigators are not appropriate be- 
cause of misspecification of the wage equa- 
tion, since the trend rate of growth of pro- 
ductivity has been falling over time. If the 
intercept dummy and the missing productiv- 
ity variable are correlated, the estimated 
coefficient of the dummy variable is biased. 


2. Changing the Inflation-Unemployment 
Tradeoff. Much of the rhetoric surrounding 
incomes policies focuses not on shifting the 
Phillips curve—the effect of an intercept 
shift—but rather on changing its slope. This 
was especially notable in’ the early justifica- 
tion by the Carter Administration, where 
much of the emphasis was on “...creating an 
environment in which the effect of fiscal and 
monetary restraint on unemployment and 
real growth will be minimized and the effect 
on inflation will be maximized” (Council on 
Wage and Price Stability, 1979, p. ix). In this 
characterization, the incomes policy is in- 
tended to operate on the coefficient a, in 
equations (1) and (3). One can test this hy- 
pothesis by the incorporation of an interac- 
tive variable for the incomes policy, I: 


(3) W=a,+a,L(P)+(a,+4,1)(U-U). 


This approach, however, is simplistic; pre- 
sumably, while the objective of an incomes 
policy may be to steepen the slope of the 
short-run Phillips curve for increases in the 
unemployment rate, steepening the slope for 
decreases in the unemployment rate would 
be perverse. The latter effect would imply 
that the policy exacerbates the inflationary 
effects of stimulative fiscal or monetary 
policies. Thus, one might wish to test for an 
asymmetric effect on the slope of the short- 
run Phillips curve. For example, the program 
might increase its slope for higher unemploy- 
ment rates but leave the slope unchanged for 
lower unemployment rates. Alternatively, one 
might hypothesize that the incomes policy 
would improve the tradeoff in both direc- 
tions, mitigating the inflationary effects of 
expansionary policy. 

Tests for such asymmetric effects can be 
formulated, but they require observations 
during incomes-policy periods with both ex- 
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pansionary and contractionary fiscal and 
monetary policies. Unfortunately, during all 
three of the incomes policies adopted in the 
United States in the last two decades, fiscal 
and monetary policies were primarily expan- 
sionary; hence, it is probably not possible to 
test for a change in the slope of the short-run 
Phillips curve for higher levels of the unem- 
ployment rates. 


3. Deflating Inflationary Expectations. Per- 
haps the most common justification for in- 
comes policies (or at least the most respect- 
able among professional economists) is the 
attempt to deflate inflationary expectations.’ 
Interpreting a,L(P) in equation (1) as an 
expectations-formation mechanism, we can 
test for this phenomenon by estimating the 
effect of a program on a, or the parameters 
of L(P). The latter changes the pattern of 
adaptation to past inflation rates, whereas 
the former shifts the lag parameters pro- 
portionately. 


4. Insulating the Economy from Shocks. In 
1979, as monetary accommodation of the 
worldwide oil-price shock allowed domestic 
inflation rates to hit record peacetime highs, 
the avowed objective of the Carter Adminis- 
tration’s program changed. The original goal 
of price deceleration was abandoned and re- 
placed by the goal of preventing the energy- 
price explosion from getting built into 
the wage-price spiral. Holding firmly to the 7 
percent pay guideline, the Carter Adminis- 
tration repeatedly stressed the temporary na- 
ture of the shock and the futility of trying to 
recover, by the escalation of wages, the real 
income transferred to oil-exporting coun- 
tries. Quantitative estimates of the direct 
contribution of the energy-price explosion to 
the inflation rate were repeatedly under- 
scored. 

Testing for the success of an incomes policy 
in insulating an economy from international 
price shocks is less straightforward than the 
above tests for parameter shifts. The test is 


7The Council on Wage and Price Stability stressed 
the attempt to “...moderate the inflationary expecta- 
tions of business and worker...” (1979, p. ix). 
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not for an effect on the structure of the 
wage-price model, but for an effect on agents’ 
perceptions of the variables. One possible 
formulation of this test in the wage equa- 
tion is 


W=ayta,A,P_,+adA,S_; 


+a,(U-U), 


where the A, are the coefficients of the lag 
distribution, 'LCÈ), the subscript — i denotes 
an i-period lag, a is a parameter, and S is 
the shock component. In particular, the shock 
component would be equal to zero in all 
periods except the period of the shock (an 
admittedly subjective determination), and it 
would be equal to the contribution to the 
inflation rate during the shock period (see 
Section II for a specific application). If the 
shock component of inflation were not passed 
through to wage inflation in the usual 
manner, then a would be negative. Of course, 
the maintained hypothesis is that any non- 
pass-through is attributable to the incomes 
policy. At a minimum, this requires rough 
concurrence of the shock and the program. 


i. Empirical Results 


Using quarterly U.S. data from the second 
quarter of 1954 (1954:II) to the second 
quarter of 1983 (1983:II), we test several of 
the foregoing hypotheses regarding the ef- 
fectiveness of the Carter Administration’s 
Pay and Price Standard Program. Precise 
definitions of the variables used and citations 
of the sources of data are in the Appendix. 


A. Wage Equations 


Table 1 contains the parameter estimates 
of seven different wage equations. In each, 
the dependent variable is the percentage 
change in total labor compensation per hour. 

Equation (1.1) incorporates intercept shifts 
for each of the three controls programs in 
effect during the sample period. The esti- 
mated constant term of 3.2 is an estimate of 
the equilibrium rate of wage growth. This 
estimate is precisely equal to the Kennedy- 
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TABLE 1— WAGE EQUATIONS* 
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4.1) (1.2) (1.3) 
Constant 3.22 3.22 
At (17.65) (17.68) 
U-U —0.55 —0.55 —0.60 
, (—6.76) (—6.78) (—7.06) 
L(P) 0.64 0.65 0.84 
(17.86) (18.0) (28.07) 
DATADUM -141 —1.40 —1.38 
(=1.54' (—1.54) (-1.44) 
CHSSTAX 1.01 1.02 1.01 
(8.21) (8.32) (7.78) 
CHMINWA GE 0.02 0.02 0.02 
(3.95) (3.97) (4.05) 
GUIDEPOSTS —0.99 —1.00 —0.61 
(—3.81) (—3.86) (—2.30) 
ESPI 0.62 0.61 0.86 
(1.49) (2.48) (1.97) 
ESP2 -0.77 —0.85 —0.61 
f (-1.59) (-1.772) (-1.19) 
STANDARDS —0.90 
{—2.26) 
STANDARDSi —1.33 -1.23 
(—2.68) (2.33) 
STANDARDS2 — 0.82 —1.00 
(—1.40) (—1.63) 
R -1.19 
(16.41) 
STANDARDSI-R 
STANDARDS2-R 
STANDARDS1I (U -Ū) 
STANDARDS? -(U- Ü) 
STANDARDS1-L(P)P 
STANDARDS2-(L(P}? 
L( ENERGY ~ P)? 
EXPLOSION 
Corrected R? 0.862 0.864 0.980 
standard Error 0.885 0.879 0.929 
D-W Statistic , 1.65 1.65 1.56 


(1.5) 


(1.4) (1.6) (1.7) 
~0.60 0.61 ~0.60 ~0.62 
(—7.06) (~7.01) (-7.04)  (—7.63) 
0.84 0.82 0.84 0.90 
(28.07) (29.14) (28.20) (13.42) 
~1.38 — 1.40 —1.38 —1.40 
(—1.44) (~1.42) (-144) . (-1.55) 
1.01 1.00 (1.01) 0.99 
(7.78) (7.50) (7.78) (8.14) 
0.02 0.02 0.02 0.02 
(4.05) (4.07) (4.00) (3.83) 
—0.61 —0.61 —0.61 —0.50 
(—2.30) (-2.31) (-2.31) © (-2.01) 
0.86 0.86 0.86 0.46 
(1.97) (1.93) (1.98) (0.99) 
~0.61 0.31 ~0.63 —0.48 
(-1.19) (—0.61) (-1.23)  (—1.06) 
1.19 1.22 1.19 1.14 
(16.41) (16.59) (16.44) (16.08) 
—0.93 
(—2.32) 
—0.80 
(-1.64) 
4.95 
(1.11) 
—0.28 
(—0.63) 
—0.17 
(—2.56)., 
-0.11 
(1.74) 
0.01 
(0.22) 
—0.18 
(—2.76) 
0.980 0.979 0.980 0.982 
0.929 0.950 0.927 0.871 
1.56 1.46 1.57 1.68 


+ rhe dependent variable is W;.the sample period is 1954:11-1983:III; statistics are shown in parentheses. 
bL(-) connotes a third-degree polynominal distributed lag, with the far endpoint constrained to zero. The lag 
length is 12 quarters, starting with the variable lagged 1 quarter. 


Johnson wage guidepost, an explicit estimate 
of equilibrium (noninflationary) wage growth 
at that time. 

The estimated ccefficient of the disparity 
between the actual and natural- unemploy- 
ment rates, U — U, is highly statistically sig- 
nificant and is consistent with other esti- 


mates of the short-run wage-unemployment. 
rate tradeoff (see, for example, Gordon, 1981;. 
Arthur Okun, 1975; and Perry, 1980). It 
implies that a one-percentage-point increase 
in the unemployment rate lowers the rate of 
wage inflation by half a percentage point. In 
other words, to lower the rate of wage infla- 
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tion by one percentage point in a single 
quarter, the unemployment rate would have 
to rise by two percentage points. Of course, a 
sustained rise in the unemployment rate 
would have an accumulating effect on the 
wage inflation rate. 

The third coefficient is the sum of the 
coefficients of the distributed lag on prices. 
The estimate, 0.64, together with the t-statis- 
tic, implies statistically significant money il- 
lusion and a downward-sloping long-run 
Phillips curve. 

The DATADUM variable is simply a 


dummy variable that corrects for the effect _ 


of linking two different wage series. 

The fifth explanatory variable reflects the 
effect of changes in employment taxes. The 
coefficient implies that, at least in the short 
run, all of the employer component of a 
Social Security tax increase is shifted for- 
ward (higher prices) and none is shifted 
backward (lower wages). 

The sixth variable is the percentage change 
in the minimum wage. Although statistically 
significant, the coefficient is extraordinarily 
small, implying that a ten-percentage-point 
change in the minimum wage raises the over- 
all wage level (including fringe benefits) by 
only two-tenths of one percentage point. 

The seventh explanatory variable is an in- 
tercept-shift dummy to capture the effect of 
the Kennedy-Johnson guidepost program. 
We adopt the approach of Perry (1970, 1980), 
phasing the guideposts in during 1962 and 
phasing them out during 1967. The coeffi- 
cient, which is consistent with Perry’s esti- 
mate, implies that the guidepost program 
lowered the rate of wage inflation by one 
percentage point. Moreover, the estimated 
effect of the program is statistically signifi- 
cant. 

The next two variables, ESP/ and ESP2, 
are intercept-shift dummies for Phases I and 
II and Phases III and IV, respectively, of the 
Nixon Administration’s ESP. (Phases I and 
II were periods of strict mandatory control, 
whereas Phases III and IV were periods of 
decontrol.) The two dummy variables divide 
the Nixon controls program approximately 
in half; consequently, the two coefficients 
can be added to obtain a rough estimate of 
the net effect of the program. 


HAGENS AND RUSSELL: WAGE-PRICE CONTROLS 197 


The estimates suggest that the Nixon con- 
trols program directly raised wage inflation 
slightly during the strict control phases and 
depressed wage inflation during the period of 
decontrol. This apparent paradox can be ex- 
plained as follows: the perverse ESPI esti- 
mate reflects the fact that the lowered price 
inflation in Phases I and II (documented 
below) was not translated into a com- 
mensurately lower rate of wage inflation, and 
the negative coefficient on ESP2 reflects the 
fact that the ESP2 price surge (documented 
below) was not passed through in the form 
of more rapid wage inflation. In other words, 
on balance, the program had no effect on 
wages. In any event, the coefficients on ESP1 


` and ESP2 are not statistically significant. 


Finally, the STANDARDS coefficient and 
the associated t-statistic are consistent with 
our impressions formed during our involve- 
ment in that program. Specifically, our own 
impression, based in part on extensive dis- 
cussions with compensation experts and 
others in the private sector, was that the 
program lowered the rate of wage inflation 
by about one percentage point (the coeffi- 
cient is — 0.9); but we did not hold this view 
with a great deal of confidence (the t-statistic 
is —2.3). 

The Carter Administration’s program 
passed through two distinctive phases: the 
year of voluntary yet formal controls that 
were taken quite seriously by the larger U.S. 
corporations, and then a year of phased de- 
control in the context of deteriorating sup- 
port for the program. To test the hypothesis 
that the two phases of the Carter program 
had dissimilar effects, we introduce in equa- 
tion (1.2) different intercept dummies for the 
two phases. Our impression is confirmed both 
by the larger coefficient and the larger t-sta- 
tistic in the first year of the Carter program, 
and by commensurately lower estimates for 
the second year. In fact, these estimates pret- 
ty much confirm our view that the program 
lost its direct effectiveness in the second year, 
although lingering feedback effects from the 
effectiveness of the first year’s program did 
retard wage inflation in the second year. In 
the tests that follow, we retain the distinction 
between these two phases of the Carter pro- 
gram, but similar results are obtained by 
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leaving out STANDARDS? or by combining 
the two phases as in equation (1.1). 

It is our view that the standard wage equa- 
tions, (1.1) and (1.2), are misspecified. Spe- 
cifically, as noted above, in a wage-price 
model with no inflationary bias, the constant 
term should be equal to the trend rate of 
growth of labor productivity. The problem is 
that trend productivity growth has-not been 
constant in the United States. Labor produc- 
tivity in the private business sector was grow- 
ing at the rate of about 3 percent in the late 
1950’s, but fell to 2 percent by the end of the 
1960’s and to 1 percent by the end of the 
1970’s. 

To correct this misspecification, we replace 
the constant term with a trend-productivity 
variable (constructed in the manner of 
Gordon, 1979) in equation (1.3). The coeffi- 
cient is close to, but statistically significantly 
larger than, 1.0, the expected value in an 
equation without inflationary bias. 

The correction of the common misspecifi- 
cation of the wage equation blurs somewhat 
the distinction between the two years of the 
Carter program, but the most dramatic 
changes are in other estimated coefficients of 
the wage equation. First, the sum of the 
coefficients of lagged prices is increased from 
0.6 in equations (1.1) and (1.2) to 0.8 in 
equation (1.3), and its statistical significance 
is enhanced. Apparently, the substantial 
money illusion implied by equation (1.1) and 
(1.2) is partly attributable to specification 
error (inflation and trend productivity growth 
are negatively correlated over the sample 
period). Another interesting implication of 
the correction of the specification error in 
equations (1.1) and (1.2) is that the estimated 


®We use the uncentered moments matrix in calculat- 
ing coefficient estimates and variations of the dependent 
variable about zero (rather than the mean) in calculating 
the corrected Rs in equations (1.3)-(2.12) of Tables 1 
and 2. This results in (relatively) efficient coefficient 
estimates (since a priori information about the constant 
term is taken into accocnt) and in corrected R?s that 
necessarily fall between 0 and 1. The corrected R?s of 
equations (1.3)-(2.12) ere not, however, comparable 
to those for equations (1.1) and (1.2). (See, for example, 
Phoebus Dhrymes, 1978, pp. 21-24.) 
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effect of the Kennedy-Johnson guidepost 
program is reduced by 40 percent and its 
statistical significance is lowered substan- 
tially. 

When the specification error in equations 
(1.1) and (1.2) is corrected, the appropriate 
test for the effect of an incomes program in 
lowering the productivity factor in wage 
equations is a dummy variable that interacts 
with the trend-productivity variable. In equa- 
tion (1.4) the Carter Administration Pay and 
Price Standards Program is incorporated with 
two interactive dummies: STANDARDSI-R 
and STANDARDS2:R. The estimated effect 
of the program in this equation is —1.2 
percentage points in the first year (the coeffi- 
cient, —.93, multiplied by the average value 
of R during the year, 1.32 percent) and — 1.0 
percent in the second year (—0.8 xX 
1.26)—-virtually identical to the equation 
(1.3) estimates. 

Equation (1.5) tests the hypothesis that the 
Carter program changed the slope of the 
short-run Phillips curve by incorporating in- 
teractive dummy variables, STANDARDS1I- 
(U—U) and ‘STANDARDS2-(U-U). As 
neither coefficient is statistically significant, 
we eschew interpretation. (During the STAN- 
DARDS1 period, there was virtually no vari- 
ation in (U— U); during STANDARDS2, 
(U — U) jumped from 0.0 to 1.8.) 

In equation (1.6), we test the hypothesis 
that the standards program retarded infla- 
tionary expectations, under the assumption 
that L(P) i is an indicator of workers’ expec- 
tations of future inflation. The approach 
taken is to shift the entire lag distribution by 
the same proportional factor through the 
incorporation of interactive dummy vari- 
ables.” For the two phases of the program, 


°The parameters of the distributed lag and the inter- 
active dummy variables were obtained by iterating be- 
tween the two. The convergence criterion was |67 
67~1|<.0001 for all j, where 67 is the estimate of the 
jth coefficient from iteration r. "To obtain a consistent 
estimate of the variance-covariance matrix of the esti- 
mated parameters, we used the method of artificial 
regressions suggested recently by Russel Davidson and 
James MacKinnon (forthcoming). In particular, we re- 
gressed the residuals from equation (1.6) on the deriva- 
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the maintained assumption is that the pat- 
tern of the lag distribution is unaffected. The 
estimated coefficients of equation (1.6) imply 
that the standards program lowered inflation 
expectations by 17 percent in the first year 
and 11 percent in the second. As L(P) over 
the relevant periods averaged 7.4 percent and 
9.7 percent, this estimate translates to direct 
effects on wage inflation of 1.3 and 1.1 per- 
centage points during the two phases. 

The final hypothesis test regarding the 
effectiveness of the Carter controls program 
is a test for the Carter Administration’s suc- 
cess in preventing the energy price explosion 
of 1979-80 from getting built into wage de- 
mands, In particular, we test the hypothesis 
that the workers did not take into account 
price increases directly attributable to the 
energy-price explosion in formulating their 
wage demands. 

Our approach is to estimate the coefficient 
of 


EXPLOSION 
12 
= )\ A,( ENERGY — Pta 
i=l 
where A,,i = ,12, are the estimated 


coefficients of ie ‘distributed lag on prices, 
L(P), (ENERGY -— P)_; is the difference 
between the increases in energy prices and 
the CPI, lagged i quarters; and ô is a dummy 
variable equal to 1 from 1979:I to 1980:II 


tives of equation (1.6) with respect to the parameters, 
evaluated at their estimated values. The estimated coeffi- 
cients of this artificial regression were identically equal 
to zero (up to rounding error), indicating that the itera- 
tive process converged to a maximum of the likelihood 
function. ‘The variance-covariance matrix of this artifi- 
cial regression provides a consistent estimate of the 
variance-covariance matrix of the original regression, 
equation (1.6), and is used to calculate the rstatistics 
reported in Table 1. The Davidson-MacKinnon correc- 
tion made little difference in equation (1.6); most of the 
tstatistics were virtually unaffected, the only perceptible 
changes being small (absolute) increases in the rstatis- 
tics for STANDARDSI1-R (from —2.43 to —2.56) and 
STANDARDS2-R (from —1.68 to —1.74). In other 
wage equations discussed below, however, the correction 
resulted in substantial changes in many estimates— 
especially the standard errors of particular interest. 
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and zero otherwise.!° If the energy price 
increases of 1979-80 were treated exactly as 
other price increases, the coefficient of EX- 
PLOSION would be zero; if these increases 
in excess of the rise of other components of 
the CPI were entirely swallowed by workers, 
the coefficient would be equal to w/(1— œ), 
where w is the relative importance of energy 
prices in the CPI (w/(l1—w)=.115 in 


_ 1979-80). 


To test the hypothesis that the Carter pro- 
gram prevented a full pass-through of the 
energy price explosion, we must confirm that 
workers typically treat energy price increases 
just as they treat any other price increase in 
the formulation of wage: demands. We do 
this by the inclusion in equation (1.7) of a 
distributed lag on the difference between 
changes in energy prices and the overall in- 
flation rate, denoted L(ENERGY — P). If 
workers typically treat energy price increases 
no differently than increases in other compo- 
nents of the CPI, the coefficient of this dif- 
ference would be zero. As can be seen from 
Table 1, the estimated coefficient is statisti- 
cally insignificant. 

The coefficient on EXPLOSION is re- 
markably large and statistically significant. 
The coefficient is more than 1} times w(1- 
w), which is consistent with the hypothesis 
that much of the indirect effect of the energy 
price explosion, as well as the direct effect, 
was not passed through in the form of higher 
wage demands. Equation (1.7) has the lowest 
standard error in Table 1. It is also superior 
to the other equations in two other im- 


0Percentage increases in the energy component of 
the CPI during 1978, 1979, and 1980 were as follows: 


I nu m IV 
1978 3.6 9.7 10.9 5.8 
1979 16.8 52.5 62.4 19.9 
1980 46.6 26.5 8.1 -2.4 


1 Estimation of the coefficient of EXPLOSION re- 
quired an iteration between it and the coefficients of 
L(P). The approach taken was identical to that used in 
estimating equation (1.6). The Davidson-MacKinnon 
correction lowered the t-statistic on L(P) from 25.69 to 
13.42 and that on EXPLOSION from - 4.35 to — 2.76. 


200 . THE AMERICAN ECONOMIC REVIEW 


TABLE 2— WAGE-EQUATION SENSITIVITY ANALYSIS? 





aN) (2.8) 
R 1.14 —0.96 
(16.08) {-1.34) 
u-U 0.62 —0.57 
(-7.63) i-7.15) 
L(Py? 0.90 0.50 
(13.42) (3.49) 
DATADUM —1.40 —1.40 
` ' (—1.55) (—1.60) 
CHSSTAX 0.99 1.03 
(8.14) (8.64) 
CHMINWAGE 0.02 0.01 
(3.83) (3.10) 
GUIDEPOSTS — 0.50 -1.15 
(-2.01) (—3.61) 
ESPI] 0.46 0.27 
(0.99) (0.60) 
ESP2 — 0.48 —0.85 
(-1.06) (—1.87) 
L(ENERGY — P)? 0.01 0.07 
(0.22) (1.14) 
EXPLOSION ~0.18 —0.27 
(—2.76) (-2.13) 
Constant . 5.73 
(2.95) 
PRODDEV 
L(HOMEOWN — P)? 
L(CHPCE)? 
L( ENERGY — CHPCE)® 
Corrected R? 0.982 0,982 
Standard Error 0.871 0.849 
D-W Statistic 1.68 1.66 
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(2.9) (2.10) (2.11) (2.12) 
1.14 1.86 1.63 1.09 
(16.12) (6.58) (5.60) (12.12) 
—0.63 -0.49 —0.52 —0.58 
(-7.59) (—4.09) (~4.71) (-7.23) 
0.90 0.80 0.91 
(18.14) (9.75) (6.13) 
—1,52 —1.44 —1.43 —1.40 
(—1.68) (-1.73) (-1.73) (~1.65) 
0.97 111 (1.07) 1.00 
(1.83) (8.34) (8.22) (8.44) 
0.02 0.01 0.01 0.02 
(3.78) (1.75) (2.35) (3.65) 
—0.54 —1.66 -1.32 —0.38 
(—2.15) (-3.35) (—2.62) (-1.47) 
0.41 —0.12 —0.21 —0.29 
(0.89) (—0.28) (—0.47) (-0.56) 
—0.48 -1.13 —0.62 —0.40 
(—1.05) (—2.45) (-1.38) (—0.80) 
0.02 0.02 ~0.02 
(0.27) (0.28) (—0.25) 
—0.18 —0.08 —0.17 —0.21 
(2.74) (—0.83) (—2.03) (—2.32) 
0.03 
(1.11) 
0.08 
(0.78) 
0.81 
(7.12) 
0.02 
(0.23) 
0.982 0.988 0.988 0.985 
0.870 0.806 0.799 0.825 
1.69 1.99 2.11 1.87 


* The dependent variable is W; the sample period is 1954:II-1983:II for equations (2.7)—(2.9), 1962:II-1983:II for 
equations (2.10) and (2.11), and 1956:II-1983:II for equation (2.12); t-statistics are shown in parentheses. 


>See Table 1. 


portant respects. First, the coefficient cf trend 
productivity growth R is closer to 1.0 and, in 
fact, is (barely) statistically insignificantly 
different from 1.0. Second, the sum of the 
. coefficients on lagged prices (0.9) is higher 
(though still statistically significantly less 
than 1.0). g 


B. Wage-Equation Sensitivity Analysis 


-. Because wage ecuations are notoriously 
nonrobust, we have estimated several alter- 
native wage equatians to test for sensitivity 
of the strong result in equation (1.7) to 
changes in its specification. 


For easy comparison, equation (1.7) is re- 
produced in Table 2:7 The first sensitivity 


_ test, shown in equation (2.8), indicates that a 


constant term added to the basic equation 
(1.7) is statistically significant. Moreover, ad- 
dition of the constant term makes the coeffi- 
cient of the trend-productivity variable, R, 
statistically insignificant. Equation (2.8), how- 
ever, is much less plausible, primarily be- 


"The t-statistics in Table 2 are all calculated using 
the artificial-regression method described above. In ev- 
ery case, the Davidson-MacKinnon correction cut the 
t-statistic on EXPLOSION roughly in half. 


VOL. 75 NO.1 


cause of the resurrection of substantial mon- 
ey illusion, as indicated by the decline in the 
sum of the coefficients on lagged prices from 
9 to .5. In addition, the t-statistic on the sum 
of the price coefficients falls from 13.4 to 3.5. 
Theory tells us that the constant term does 
not belong in this equation. 

Equation (2.9) tests for the possible effect 
of cyclical, in addition to trend, productivity 
movements on rates of wage increase by 
introducing the difference between actual and 
trend productivity as an explanatory variable 
(PRODDEV). The coefficient is insignifi- 
cantly different from zero, indicating that 
wage growth is not affected by cyclical pro- 
ductivity changes. 

Potentially the most troubling sensitivity 
test that we carried out was the replacement 
of the CPI by the Fixed Weighted Personal 
Consumption Expenditure (PCE) Price In- 
dex from the National Income Accounts. 
The resultant regression, which must be run 
on a shorter sample period, is reported as 
equation (2.10) in Table 2. The substitution 
substantially lowers the point estimate and 
eliminates the statistical significance of the 
effect of the Carter program in preventing 
the energy price explosion from getting built 
into the wage-price process. 

Equation (2.11) is the basic equation (1.7) 
run on the shorter sample period of equation 
(2.10). The large and statistically significant 
estimate of the effect of the Carter program 
in equation (2.11) indicates that the diminu- 
tion in the estimated effect in equation (2.10) 
is attributable to the substitution of the PCE 
Price Index for the CPI, rather than the 
shortening of the sample period. 

There is little to choose—either in good- 
ness of fit or plausibility of the coefficient 
estimates—between equations (2.10) and 
(2.11). The issue, then, is which price index 
is appropriate to use in a wage equation— 
that is, which price index is used by workers 
in formulating their estimate (or expectation) 
of changes in the cost of living. It seems 


13 Both equations are inferior to the equations run on 
the larger sample period. Especially noteworthy are the 
large coefficients of TRENDPROD in equations (2.10) 
and (2.11). 
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apparent that workers typically use the CPI 
rather than the PCE Price Index: the CPI is 
almost always used in formal cost-of-living 
adjustment clauses, and it is by far the most 
visible measure of the cost of living. As 
the principal difference between the two in- 
dexes is the treatment of home ownership 
(the CPI until 1983 used home-ownership 
costs, whereas the PCE Price Index uses 
imputed rent), a test of the hypothesis that 
workers base wage demands on the PCE 
Price Index rather than the CPI is ap- 
proximately equivalent to a test of a dif- 
ferential response to changes in home- 
purchase prices and mortgage-interest costs 
in the CPI as compared to changes in other 
components of CPI. 

Equation (2.12) tests this hypothesis by 
including as an explanatory variable a dis- 
tributed lag on the difference between home- 
purchase and mortgage-interest costs and the 
total CPI, L(HOMEOWN — P). If workers 
treat these costs differently from other costs 
(as would be the case if they used the PCE 
Price Index in estimating the cost of living), 
this coefficient would be different from zero. 
The estimated coefficient and the t-statistic 
decisively reject the hypothesis that workers 
treat the homeownership component of the 
CPI differently from other components. 

On the basis of this test, but more funda- 
mentally on the basis of common sense, we 
believe that the CPI is the appropriate mea- 
sure of the cost of living to be used in a wage 
equation. Nevertheless, the fact that replace- 
ment of the CPI by the PCE Price Index 
lowers substantially the large estimated effect 
of the Carter program in equation (1.7) is 
evidence that the nonrobustness of wage 
equations makes it quite possible to get con- 
flicting results with reasonable alternative 
specifications. 


C. Price Equation 


Various tests of the effect of the Carter 
program on the structure of the price equa- 
tion (not reported here) uniformly and deci- 
sively reject the hypothesis of effectiveness. 
Note, however, that to have an effect on 
inflation, there is no need for a program to 
affect the structure of the price equation 
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TABLE 3— PRICE EQUATION? 


Constant ~ 0.06 
(~0.28) 
W-R 0.27 
G.87) 
W(-)-R(-)) 0.24 
(3.34) 
W(-2)— R(-2) 0.17 
(2.49) 
WTENERGY 0.59 
(5.38) 
WTENERGY(~— 1) 0.05 
(0.46) 
Corrected R? 0.933; Standard Error 1.011; 


WTENERGY(—2) 0.37 
(3.35) 

WTHOMEOWN 1.05 
(9.74) 

PRODDEV ~0.08 
(-2.44) 

GUIDEPOSTS 0.54 
(1.84) 

ESPI —0.90 
(—1.91) 

ESP2 2.47 
(4.92) 


D-W Statistic 1.91 


aThe dependent variable is P; the sample period is 1954:II-1983:1I; t-statistics are 


shown in parentheses. 


directly. If the structure of the wage equation 
is changed, a program will lower price infla- 
tion indirectly through the pass-through of 
lower labor-cost inflation in the price equa- 
tion. Table 3 contains the estimated price 
equation, to be used in simulations reported 
below. 

The constant term, as expected in the ab- 
sence of an inflationary bias, is roughly equal 
to zero. 

The percentage change in unit labor costs, 
evaluated at trenc productivity growth, is 
entered concurrently and with one- and 
two-period lags. The sum of the coefficients 
is 0.7, which is about what one would expect 
in view of the fact that energy prices and 
home-ownership costs (with relative-impor- 
tance weights summing to 0.3) are included 
in the equation as explanatory variables. 

The percentage change of energy prices, 
weighted by its relative importance in the 
CPI, is included beth concurrently and with 
one- and two-period lags (WTENERGY). 
The coefficients sum to 1.0, which suggests 
that the indirect effects of energy price in- 
creases operate through the wage equation. 

The variable WTHOMEOWN is the 
(weighted) percentage rate of change of 
home-purchase and mortgage-interest costs 
in the CPI. It is included not because it is 
exogenous (for certainly it is not), but rather 
to correct for inappropriate treatment of the 
costs of home ownership in the calculation of 
the CPI before January 1983. Most index- 
number specialists azree that before 1983 the 


CPI was overly sensitive to changes in 
mortgage interest rates and home-purchase 
costs because of conceptual problems with 
the way that these costs were calculated. 
The resultant distortion was especially prom- 
inent during the last few years before the 
Bureau of Labor Statistics was forced, by the 
preponderence of professional opinion, to 
change its method of calculating home- 
ownership costs (switching to an imputed- 
rent approach). Thus, the inclusion of 
WTHOMEOWYN can be interpreted as a cor- 
rection for the earlier mismeasurement of 
inflation. The coefficient, as expected, is in- 
significantly different from 1.0. 

To test for the possible effect of cyclical 
productivity changes on inflation, we also 
include as an explanatory variable the dif- 
ference between trend and actual produc- 
tivity growth, PRODDEV. The estimated 
coefficient of this variable implies that 8 per- 
cent of the productivity shortfall during a 
recession is passed through in the form of 
higher prices. The other 92 percent is ab- 
sorbed in the fluctuation of profit margins. 

The coefficient of the guidepost dummy 
variable suggests a perverse effect on price 
inflation. Roughly speaking, the point esti- 
mate implies that the labor-cost savings at- 
tributable to the guidepost program were not 
passed through in the form of commen- 
surately lower inflation. The coefficient is not 
quite statistically significant, however. 

The estimated coefficients of the dummy 
variables, ESPI and ESP2, indicate that the 
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Nixon Administration’s controls program re- 
duced the rate of price inflation by one per- 
centage point during the tough Phases I and 
II, but that a price surge during decontrol 


(Phases III and IV) more than eliminated the - 


earlier salutary effects. The sum of the coeffi- 
cients of ESPI and ESP2 is positive and 
Statistically significant, implying a perverse 
effect of the entire program. 

Blinder and Newton also found that a 
postcontrols catch-up eliminated the large 
initial effects of the Nixon program. Our 
results, however, indicate that the catch-up 
came during the decontrol period, rather than 
after the controls were formally lifted in 
1975. This timing contrast is probably attrib- 
utable to different treatments of energy 
prices. The postcontrols catch-up is some- 
what confounded with the effects of the 
1973-74 oil-price explosion. Energy prices 
took off in the last part of 1973 and surged 
through the first two quarters of 1974; con- 
trols were lifted early in the second quarter 
of 1974, The dependent variable of Blinder 
and Newton is the underlying rate of infla- 
tion, which excludes energy prices. As a surge 
in energy prices gets built into the underlying 
rate with a short lag, we feel that the 1974 
price increases. attributed by Blinder and 
Newton to a postcontrols catch-up might in 
fact be caused by the lagged effect of. the 
energy price explosion." 


D. Simulations 


The direct effect of the Carter program on 
wage inflation (assuming that the absorption 
of the energy price increases was attributable 
to the program rather than to other struc- 
tural change) can be obtained by simulating 
the wage equation (1.7). The full effect of the 
program, taking into account the interaction 
between prices and wages, is estimated by 
simulating the wage equation (1.7) and the 
price equation jointly. 

These simulations are depicted in Figures 
1-3 and summarized in Table 4. The Pro- 


14The estimated covariance between the coefficients 
of ESPI and ESP2 is .003. 

154 postcontrols dummy is statistically insignificant 
in our equation. 
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ANNUAL, PERCENTAGE RATE OF CHANGE 
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FIGURE 1. SIMULATED DIRECT (PARTIAL) EFFECT 
ON WAGES 
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FIGURE 2. SIMULATED FULL EFFECT ON WAGES 
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FIGURE 3. SIMULATED FULL EFFECT ON PRICES 
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TABLE 4— SIMULATIONS? 


Full Effect on Wages and Prices 


Direct (Partial) Effect 
` on Wages Wages Prices 
Progrem Program Differ- Program Program Differ- Program Program Differ- 

Period On Off ence On of ence On of ence 
Controls 

(1978:IV- : 

1980:IV) 9.06 10.41 ~1.35 8.84 10.38 — 1.54 12.33 13.12 — 0.79 
Controls 
and 
Postcontrols 

(1978:IV- . 

1983:10 8.16 9.37 —1.21 8.09 10.02 —1.93 9.17 10.44 —1.27 


“Average annual percentage rates of change. 


gram On calculations are predicted per- 
centage changes using equation (1.7) (and, 
except in Figure 1, the price equation) as 
estimated; the Program Off calculations 
are obtained by setting the EXPLOSION 
variable equal to zero in all quarters. The 
difference between the two percentage 
changes is the simulated effect of the pro- 
gram. In each case, there is no effect until 
1979:II because energy prices did not take 
off until 1979:I (i.e., the EXPLOSION vari- 
able is equal to zero before 1979:I) and 
prices first enter the wage equation with a 
one-period lag. 

The simulated direct effect on wage infla- 
tion, illustrated in Figure 1, quickly climbs to 
two percentage points by the end of 1979 
and persists at that level through ‘most of 
1980. Through 1981 and 1982, the simulated 
effect declines slowly but monotonically, vir- 
tually. vanishing by zarly 1983. The average 
direct effect on wages over. the course of the 
Carter program (1978:IV-1980:IV) is 1.3 
percentage points. This estimate is roughly 
consistent with the alternative estimates of 
the direct effect of the program on wages 
reflected in equations (1.1)—(1.6) in Table 1. 

The more provocative aspect of this simu- 
lation is the persistence of the effect until 
long after the. progrem was formally aban- 

doned in January 1981. This enduring. effect 
is technically attributable to the twelve- 
quarter lag on prices,’© and the maintained 


'6The mean lag is 4.4 quarters and, although the 
weights are largest for sbort lags, coefficients remain 


hypothesis that workers were persuaded to 
absorb the energy price increases for all time 
—that is, no attempt was made to recoup 
these concessions after the program was © 
abandoned. (An alternative equation that 
constrains the effect of the program to end in 
1980:IV has a significantly.worse fit than 
equation (1.7); various equations incorporat- 
ing postcontrols catch-up variables instead 
of a persistent absorption of the energy price 
increase are also inferior to equation (1.7).) 
The joint simulation of the wage equation 
(1.7) and. the price equation indicate that, as 
would be expected, taking full account of the 
interaction between wages and prices sub- 
stantially enhances the simulated effect on 
wage inflation (Figure 2). Over the period of 
the Carter program, the simulated effect is 
increased by only 0.2 percentage points (from 
1.3 to 1.5 percentage points), but the big 
difference is the large simulated effects after 


significant all the way to the end of the 12-quarter lag: 


t-Statistic 


Lag Coefficient 

-1 16 43 
-2 12 7.1 
-3 .08 7.5 
—4 .07 4.2 
-5 .06 3.3 
—6 .06 3.6 
-7 .06 4.7 
—8 .07 6.4 
-9 .07 6.4 
—10 07 5.3 
—11 .06 4.4 
-12 04 3.8 
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the program was abolished. In fact, the full 
effect on wages persists at 2 percentage points 
until mid-1982, and as recently as 1983:II 
the effect was still 14 percentage points. 

The simulated effect on price inflation 
(Figure 3) during the Carter program is 0.9 
percentage points, but from early 1980 until 
early 1983, the simulated effect on the rate of 
change of the CPI is substantially greater 
than 1 percentage point, sometimes ap- 
proaching 2 percentage points. (The effect on 
price inflation is not as large as the effect on 
wage inflation because the sum of the coeffi- 
cients on unit labor costs in the price equa- 
tion is less than 1.0.) 


HI. Concluding Remarks 


The foregoing tests, like most econometric 
tests, are unlikely to change the opinions of 
those with strong priors about the effective- 
ness of controls. They nevertheless make it 
clear that, for one reason or another, the 
energy price surge of 1979-80 was not passed 
through in the usual manner. As a result, 
from late 1978 until the middle of 1983, 
wage inflation was about 2 percentage points 
lower and price inflation was about 1 per- 
centage point lower than would have been 
expected on the basis of the structure of our 
wage-price model. 

The foregoing simulations and hypothesis 
tests maintain that the only change in the 
structure of the wage-price process in recent 
years was caused by the Carter Administra- 
tion Pay and Price Standards Program. It is, 
of course, possible (some might say likely) 
that there are other causes of the change in 
structure. For example, casual inspection in- 
dicates that there may have been a world- 
wide moderation of wage demands in the 
face of the acceleration of inflation brought 
about by the 1979-80 energy crisis. Since 
most countries did not introduce incomes 
policies during this period, it is possible that 
a more fundamental structural change took 
place worldwide and that this accounts for 
the large estimated effect of the Carter pro- 
gram. On the other hand, a common re- 
sponse to an international shock could reflect 
.the interdependence of Western economies 
and the transmission of a programmatic effect 
in the United States alone. A systematic 
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international comparison would be required 
to sort out these phenomena. 

Alternatively, it is possible that the wage 
equation is misspecified, in the sense that the 
effect of price changes on wage demands is 
nonlinear—in particular, that wage demands 
increase less than proportionately as infla- 
tion grows. There are institutional reasons 
for this phenomenon—for example, caps on 
costs-of-living adjustments. It may well be 
that the reason wages behaved moderately in 
1979-80 in the face of rampant inflation 
brought on by the worldwide energy crisis 
has nothing to do with the Carter program 
and is instead attributable to the fact that 
this inflation was outside the bounds of the 
postwar U.S. experience and that linear 
models estimated on the basis of that experi- 
ence would automatically overpredict wage 
increases during a period of double-digit in- 
flation. Additional research is required to 
ariswer these questions. 


APPENDIX 
Variable Definitions and Data Sources" 


W = percentage change in PAY. 

PAY = J XWSS/WS. 

J = hourly earnings index of production 
workers in private nonfarm sector. This series 
is adjusted for overtime (in manufacturing) 
and for interindustry shifts in employment. 
1954-63: Gordon (1971); 1964-83: Bureau 
of Labor Statistics (BLS). 

WSS = compensation of employees. 
National Income Accounts (NIA). 

WS = wages and salaries. NIA. 

P = percentage change in the CPI for 
urban consumers (all items). BLS. 

CHPCE = percentage change in the 
Fixed Weighted Personal Consumption Ex- 
penditures Price Index (all items). Bureau of 
Economic Analysis. 

U — U = unemployment rate for civilian 
workers less the natural unemployment rate 
calculated by Gordon (1978). BLS. 


17Unless otherwise noted, all variables are seasonally 


_adjusted. All percentage changes are at annual rates. 
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CHSSTAX = percentage change in 
1/(1-TWER/WS). 

TWER = employer contributions for so- 
cial insurance. NIA. 

CHMIWAGE = percentage change in 
the minimum hourly wage for all covered 
and nonexempt workers (not seasonally ad- 
justed). Office of Fair Labor Statistics, De- 
partment of Labor. 

GUIDEPOSTS = .25 for 1962:1, .5 for 
1962:11, .75 for 1962:111, 1 for 1962:IV to 
1966:IV, .75 for 1967:J, .5 for 1967:II, .25 
for 1967:II, 0 otherwise. 

ESPI =.5 for 1971:]II, 1 for 1971:IV to 
1972:IV, .167 for £973:1, 0 otherwise. 

ESP2 = .833 for 1973:I, 1 for 1973:II to 
1974:1, .333 for 1974:II, 0 otherwise. 

STANDARDS] =.667 for 1978:IV, 1 for 
1979:I to 1979:IV, 0 otherwise. 

STANDARDS2 =1 for 1980:I to 
1980:IH, .667 for 1980:IV, 0 otherwise. 

STANDARDS = STANDARDS! 

+ STANDARDS2. 

R = estimated trend rate of productivity 
growth, obtained by regressing CHPROD on 
CHGAP, CHGAP_,, TIME, and DEOE, 
the period of estimation being 1953:I to 
1980:III, and using the fitted values setting 
CHGAP, CHGAP_,, and DEOE equal to 
zero. 

CHPROD = percentage change in out- 
put per man-hour in the nonfarm business 
section. BLS. 

GNPGAP =((POTGNP — GNP) 

/FOTGNP)X100. 

GNP = Gross National Product-1972 
dollars. NIA. 

POTGNP = Pctential GNP-1972 dol- 
lars. Council of Economic Advisors. 

CHGAP = percentage change in 
GNPGAP. 

TIME =1 for 1953:I, 2 for 1953:I], and 
so on. - 

DEOE = end-of-expansion dummy con- 
structed by Gordon (1979). 

ENERGY = percentage change in the 
energy component of the CPI (not season- 
ally adjusted). Constructed using BLS data. 

WTENERGY = ENERGY multiplied 
by relative importanze of energy component 
of the CPI. 


MARCH 1985 


WTHOMEOWN = weighted percentage 
change in the home-purchase and mortgage- 
interest cost component of the ‘CPI, the 
weight being its relative importance in the 
CPI (not seasonally adjusted). Constructed 
using BLS data. 

PRODDEV=CHPROD less TREND- 
PROD. 
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Stardom and Talent 


By MOSHE ADLER* 


The phenomenon of stars is defined by 
Sherwin Rosen to be one “wherein relatively 
small numbers of people earn enormous 
amounts of money and dominate the activi- 
ties in which they engage” (1981, p. 845). 
Rosen sets out to explain two aspects of this 
phenomenon: persons with only a slightly 
greater talent command much higher incomes 
than those who are only slightly less talent- 
ed; output is concentrated on those few who 
have the most talent. Rosen’s explanation 
consists of two factors: lesser talent is a poor 
substitute for greater talent, and either the 
activity can be reproduced endlessly (for 
example, on records) at a fixed cost, or the 
cost of production does not rise in propor- 
tion to the size of the seller’s market (a better 
surgeon can perform better operations and 
more of them within a given time). 

Rosen explains why large differences in 
earnings could exist where there are only 
small differences in talent. This paper ex- 
plains why large differences in earnings could 
exist even where there are no differences in 
talent at all. In other words, it explains why 
there could be stars among individuals known 
to have equal talents. 


I. Analysis 


The main argument of this paper is that 
the phenomenon of stars exists where con- 
sumption requires knowledge. The con- 
sumer’s utility function is similar in spirit to 


*Assistant Professor, Department of Economics, 
University of California, Davis, CA 95616. I thank 
Alanson Minkler for research assistance and substantial 
criticism and comments. Louis Makowski, Tom Russell 
and Joaquim Silvestre provided help beyond the call of 
collegiality, I also thank Sy Adler, Vic Goldberg, Jay 
Helms, Alan Olmstead, Joe Ostroy, John Roemer, 
Wendy Sarvasy, Steve Sheffrin, Art Sullivan, Richard 
Zerbe, the participants in the labor workshop at Stan- 
ford and the faculty seminar at Davis and an anony- 
mous referee for helpful comments. This paper was 
motivated by a dispute with Samira Haj. 
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the one developed by George Stigler and 
Gary Becker (1977), where consumers accu- 
mulate “consumption capital.” As an exam- 
ple, consider listening to music. Appreciation 
increases with knowledge. But how does one 
know about music? By listening to it, and by 
discussing it with other persons who know 
about it. In this learning process lies the key 
to the phenomenon of stars. 

The learning process in this paper adds to 
the learning process in the Stigler-Becker 
framework the element of discussion with 
knowledgeable individuals. By itself, the 
Stigler-Becker model is sufficient to yield that 
consumers will not diversify indefinitely 
either across activities, or across individuals 
within a given activity. (Stigler and Becker 
did not make this point.) An opera fan must 
forego some fields of interest (say, golf, rock 
music) for the sake of greater knowledge of 
opera. Once a field of interest is chosen, the 
fan must forego having very little knowledge 
about a great number of performers for the 
sake of greater acquaintance with the work 
of a few. Each person ends up with a limited 
number of artistic activities and, within each 
activity, a limited number of stars. What 
remains to be explained is why everyone 
would choose to have the same stars. 

Here, the need to discuss with other 
knowledgeable individuals in order to know 
is essential. If every individual were knowl- 
edgeable about a different artist, no discus- 
sion would be possible. One is better off 
patronizing the same artist as others do. It is 
plausible to assume that the cost of searching 
for knowledgeable discussants is minimized 
if one chooses the most popular artist. Thus, 
if other artists are not cheaper by more than 
the savings in search costs, one is better off 
patronizing the star. Alternatively, if other 
artists are not sufficiently better, one is better 
off patronizing the star. To reemphasize, the 
star need not possess greater talent. Stardom 
is a market device to economize on learning 
costs in activities where “the more you know 
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the more you enjoy.” Thus stardom may be 
independent of the existence of a hierarchy 
of talent. 


H. The Definition of Talent! 


Assume an economy with identical con- 
sumers and’ nonidentical producers called 
artists, denoted by. X, Y, and Z. Let a con- 
sumer’s utility from the consumption of art, 
U, be independent of the consumption of all 
other goods. 


(1) = U=U(x, y,2z), 


where x, y, and z are measured in units of 
time that the consumer devotes to the art 
produced by X, Y, and Z. For music this 
would be listening time and for paintings, 
observation time.” 

‘Two artists, X and Y, are said to have 
lesser, equal, or greater talent if the utility 
function satisfies the respective condition: 


(2)  U(x,0,0)SU(0, y, 0) 


for all x, y such that x= y. It is not neces- 
sary that the inequals will have the same 
direction at all levels of x= y =z. It is as- 
sumed, however, that this. is the case. 


I. The Model 


The simplest model assumes only two 
artists of equal talent, X and Y. Learning 
about the artists involves direct contact with 
their work (listening to their music, observ- 


ing their painting, etc.), and discussing the. 


work with other knowledgeable individuals. 
Assume that the learning process is of a fixed 
proportion between direct contact time and 
discussion time. In my model, there is no 
distinction between learning and consuming. 
One enjoys both direct contact with art and 
discussion of art,-or one learns through con- 


1Thanks go to Leon Wegge for insisting that such a 
definition is required, and to Tom Russell for simplify- 
ing my definition. 

? The time devoted to art includes the time devoted to 
the discussion of art. See below. 
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FIGURE 1 


sumption. Call the composite good of con- 
tact with art and discussion of art—art. The 
“addictive” nature of art where specializa- 
tion is preferred yields concave indifference 
curves. A consumer prefers c units of x or c 
units of y to any combination of x and y 
totalling c units. Figure 1 depicts the in- 
difference map. 

To illustrate, the indifference map could 
be generated by a separable utility function 
of the form 


(3) U(x, y) =u(x,0)+u(0, y). 


Since x and y are of equal talent, u has ay 
one parameter. 


(4) u=u(v); 


if. x= y,u(x)=u(y). Because enjoyment 
increases with knowledge the marginal utility 
is increasing: u’ > 0, u” > 0. 

To determine the consumer’s choice, as- 
sume that the only cost in the consumption 
of art is time. This cost consists of two 
elements: the actual time devoted to art (di- 
rect contact and discussion), and the time 
devoted to the search for individuals with 
whom one could discuss the artist one 
chooses. Assume that the search time is 1/X 
and 1/Y where capital letters indicate the 
total number of consumers who choose the 


v=x, Y, 
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FIGURE 2 


corresponding artist. Assume also that this 
search cost has to be incurred for each unit 
of art consumed. The consumer devotes I 
units of time over his or her life to art and 
the search involved. The budget constraint of 
`” our consumer is 


(5) | x(1+1/X)+y(1+1/Y)=1. 


From the budget constraint and the indif- 
ference curves it is clear that the consumer 
will specialize: he or she will either consume 
x or y, not both. If X=Y the consumer will 
be indifferent between the two, but if more 
consumers consume x, X > Y, our consumer 
will be better off consuming x. Figure 2 
depicts the maximization problem. In tbis 
discussion, the existence of a super star 
among equals is apparent.? 

Note that whereas all individuals could 
have equal talents, not all individuals would 
be artists. An artist for the purpose of this 
paper is one who produces a good with the 


“os 1 

3 This paper has much in-common with the literature 
on the bandwagon effect. It adds, however, to this 
literature by‘ explaining che effect in one set of goods. 
Moreover, this set of goods is probably more prone to 
the bandwagon effect than other goods. One could imag- 
ine, for instance, a system without fashion in clothing. 
This would'be the case where uniforms were required. 
Since, however, the source, of the bandwagon effect in 
this paper is knowledge, the phenomenon of superstar- 
dom would be much more difficult to uproot in the 
goods discussed here. 
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quality of increasing marginal utility.in con- 
sumption. Only artists could be stars. 


A. More than One Star 


In the world of art, there is more than one 
star. A minor modification in the model 
would result in multiple stars. Assume that 
at low levels of consumption consumers pre- 
fer to..specialize, but that at high levels 
diversification becomes preferable. In other 
words, the indifference curves are concave at - 
low levels of utility and convex at high levels 
of utility. Figure 3 depicts the. indifference 
map. A consumer who devotes little ‘time to 
art would patronize only one artist. A con- 
sumer who devotes more time, would patron- 
ize both artists. This result can be gener- 
alized: the more time one devotes to art, the 
larger would be his or her set of stars. 


B. Pricing 


So far I have assumed that the only cost to 
the consumer in the consumption of art is 
time. However, stardom produces savings in 
time costs and the star could absorb part of 
these savings. = 

Assume that the cost of: production of art 
is zero. If there are pecuniary costs to the 
consumption of art, the budget constraint 
becomes 


(6) x(P,+wt+w/X) 
+ y(P, PERITI Iw, 


where P, and Py are the rental prices per 
unit of time of X and Y, respectively, and w 
is the wage rate. The consumer will choose X 
over Y as long as P, — P,<w/Y—w/X.4 


C.. Amateurs Who Excel 


?‘My model allows the star to remain a star 
even though an amateur could have a greater 
talent. To see this point, denote by U, the 
utility from the consumption of X, U, the 


4The X markup could be even larger, since the utility 
from an artist that consumers already know is greater. 
See the discussion of Figure 4 below. 
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‘utility from the consumption of Y: If Y is 
more talented, then for x = y, U (x) < U,(y). 
The quantities of x and y that the con- 
sumers could consume given: his budget, 
1I, are I/(Py+w(lt+1/X)) and I/(Py+ 
w(1+1/Y)), respectively. The consumer will 
continue to pick x as long as 


(7) U,(1/Px+ w(1+ x) 
> U,(1/Py+ w(1+ ¥)}- 


Figure 4 depicts this condition. 
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D. Different Tastes 


Thus far I have assumed identical con- 
sumers and an identical unspecified artistic 
activity which they all consume. If con- 
sumers have different tastes, there would be 
different artistic activities (singing, painting, 
pottery) and within each activity different 
types of that activity (opera vs. rock music, 
abstract vs. realistic paintings). Consumers 
of each category have similar tastes, but this 
need not be the case across categories. Each 
category constitutes a market with its own 
stars. Of course, if there isn’t any group of 
consumers with similar tastes there might not 
be any stars. But this is equally valid in the 
model ‘developed here and in many other 
models, including Rosen’s. 


E. Who Would Be the Star? 


If everybody could be, who would’ be the 
star? My answer would be: luck would ‘de- 
termine. (By luck, I mean factors other- than’ 
talent.) But before I elaborate, a word on the 
relevance of the question to this paper. 

According to this- paper, stardom and 
money have similar characteristics. ‘First, 
bills of all colors could serve as money and 
likewise all artists could be stars. Second, 
efficiency calls for only one money and like- 
wise efficiency calls for very few artists with 
public recognition. Both characteristics exist 
in the case of money regardless of the pro- 
cess that determines which good would be 
the medium of exchange.:I assert that the 
same independence exists here: the char- 
acteristics of stardom do not. depend on the 
process by which a star evolves. Bearing this 
qualification in mind, the literature on the 
development of the medium of exchange; 
especially Robert Jones (1976), suggests ‘a 
tentative outline of an answer, and is applied 


-presently with some modifications. 


Assume that at first consumers believe that 
all artists are equally likely to become stars, 
and that each consumer picks one artist at 
random. Assume that consumers live n peri- 
ods and revise their prior distributions after 
each period. If there were a slight majority of 
consumers that picked X as their choice, X 
would snowball into the star because after 
each period this majority would increase. In 
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FIGURE 5 


other words, if at any period of time an artist 
had a market share only slightly larger than 
everybody else, this share would increase 
steadily. Nonetheless, the lucky artist need 
not capture the whole market even if a time 
would come when everybody would recog- 
nize him or her as the star. A consumer who 
did not find whom the star was for a long 
time might be better off continuing with an 
erroneous choice than switching. He or she 
would be only beginning to learn about the 
star, whereas his or her knowledge about the 
other artist (who is equally talented) is al- 
ready extensive. This advantage in knowl- 
edge about the nonstar has'to be weighed 
against lower search costs for discussants if 
one were to switch to the star. 

Figure 5 depicts a consumer who thought 
that X was the star, but in period i finds 
out that he was wrong. V is the “indirect” 
utility function, or the utility the consumer 
derived at period i,i<n from consuming 
I/Q+1/X) units of X where J is the 
amount of time the consumer devotes at each 
period to both art and search cost. (As was 
shown, the consumer will choose either x or 
y, not both.) Since knowledge increases util- 
ity, previous consumption is an argument of 
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the utility function: V=V(I/Q.+1/X), x), 
where X is the prior consumption of art. 


. The terms ¥ and X could be replaced by y 


and Y. 

At period i, when the consumer discovers 
who the true star is, his indirect utility would 
be higher if he consumed the “false star” 
(the xx curve in Figure 5). However, since 
his search costs for discussants would be 
lower with the true star, V would grow faster 
if he switched (the yy curve). Only if area B 
is greater than A in Figure 5, will it pay to 
switch. - 


TY. Conclusion 


This paper explains why a hierarchy in 
income could exist without a hierarchy in 
talent. In other words, it explains. why there 
could be stars among individuals known to 
have equal talents. The main argument was 
that the phenomenon of stardom exists where 
consumption requires knowledge. The acqui- 
sition of knowledge by a consumer involves 
discussion with other consumers, and a dis- 
cussion is easier if all participants share com- 
mon prior knowledge. If there are stars, that 
is, artists that everybody is familiar with, a 
consumer would be better off patronizing 
these stars even if their art is not superior to 
that of others. 
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Advertising and Economic Welfare 


By LEN M. NicHo.s* 


Is advertising socially excessive? Econo- 
mists have been reluctant to consider this 
question, for there appeared to be no rigor- 
ous method of analyzing cases in which ad- 
vertising influences tastes. Some recent stud- 
ies have made fundamental contributions to 
this debate (Avinash Dixit and Victor Nor- 
man, 1978; Yehuda Kotowitz and Frank 
Mathewson, 1979), but no consensus has 
emerged. 

Dixit and Norman were the first to estab- 
lish a rigorous methodology. They evaluated 
social welfare (SW = consumers surplus 
+profits) under pre- and post-advertising 
market equilibria, using pre-advertising tastes 
for one ranking and post-advertising tastes 
for another ranking: When the SW rankings 
were identical, Dixit and Normal claimed 
that unambiguous inferences could be drawn. 
In general, they concluded that the profit- 
maximizing level of advertising will be exces- 
sive under a variety of product market struc- 
tures. 

Franklin Fisher and John McGowan 
(1979) criticized Dixit and Norman for in- 
cluding advertising in the utility function but 
ignoring the direct effect that advertising has 
on utility in their welfare analysis. Dixit and 
Norman (1979) countered that advertising 
merely shifts the preference ordering over 
goods, and that it is this preference yardstick 
that matters. 

Welfare conclusions about advertising can 
be generated less controversially within the 
framework suggested by George Stigler 
and Gary Becker (1977). They treat utility 
as if it were generated by “commodities” 
which individuals produce with purchased 
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goods, time, human capital, and firms’ adver- 
tising. Their commodities can be interpreted 
similarly to what Kevin Lancaster (1966) 
calls a “characteristic,” the terminology used 
herein.? 

As an example, consider tennis. We buy 
racquets and bails, not to own them per se, 
but rather to enjoy playing the game. Playing 
the game actually generates utility, and this 
characteristic is produced by an individual’s 
racquet, balls, human capital (skill level), 
and time. 

Thus preferences are ordered over char- 
acteristics, not over goods. Advertising can 
lower the shadow price of a characteristic by 
increasing the ability of the purchased good 
to produce the desired characteristic. This is 
accomplished by providing the consumer 
with different information or beliefs about 
the product than previously held. 

Suppose a perennial tennis champion states 
a preference for a particular brand of racquet. 
This enhances the self-image of amateur 
owners of that brand and increases their 
enjoyment of the game without changing their 
expenditures. The per unit cost of the char- 
acteristic will decline, making current owners 
of the racquet likely repeat customers and 
current shoppers more likely to choose the 
star’s preferred brand. Observe that adver- 
tising has increased the demand for a market 
good that produces the now cheaper char- 


1Lancaster developed an approach to consumer the- 
ory wherein market goods are desirable only because 
they provide utility-generating characteristics. In gen- 
eral, each market good provides many such characteris- 


„tics, thus each input into the consumer’s process of 


generating utility has many outputs. Stigler and Becker 
have in mind a world wherein each output, a single 
utility-generating commodity, is produced by multiple 
inputs; for example, purchased goods, human capital, 
time, and beliefs. A fully general model would obviously 
have multiple inputs and outputs. In that sense the 
approach employed herein is a special case, but one that 
is particularly well suited for the welfare analysis of 
advertising. 
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acteristic. The Stigler-Becker framework en- 
ables us to interpret an apparent shift in 
the product demand curve as a movement 
along a characteristic demand curve induced 
by increased advertising’s reduction in the 
shadow price of tae characteristic. Thus we 
cari measure consumer’s surplus as the area 
under the stable characteristic demand curve 
above the shadow price, and conduct welfare 
analysis of markei equilibria under various 
levels of advertising without concern for 
which product demand curve is appropriate. 

Kotowitz and Mathewson implicitly use 
the Stigler-Becker framework when they as- 
sume utility depends on two-dimensional 
quality. Advertising affects.one of the dimen- 
sions, and the costlessly observable char- 
acteristics of the good affect the other. Thus 
_ utility is produced by the verifiable good and 
beliefs about that good, which are in turn 
affected by advertising. Their welfare conclu- 
sions about the social optimality of advertis- 
ing are ambiguous, but they do isolate the 
factors that determine this result. 

This’ paper generates welfare conclusions 
about advertising within the Stigler-Becker 
framework. A major result is that the social 
optimality of the profit-maximizing level of 
advertising depends upon the market struc- 
ture of the produced characteristic and not 
upon the market structure of the purchased 
good. In addition, the method of analysis 
casts light upon the important insight of 
Dixit and Norman. Finally, the analysis pro- 
‘ duces a testable hypothesis on advertising’s 
optimality for any firm or industry. 


I. Assumptions and the Model 


Since profits are assumed to be maximized 
by firms’ advertising choices, the effect of 
advertising on social welfare, may be inferred 
by differentiating consumer’s surplus with 
respect to advertising and evaluating . this 
derivative at the pzofit-maximizing level of 
advertising.* This procedure is equivalent to 


- ?This may be done unambiguously only when adver- 
tising by one firm does not affect the profits of another 
firm, ie., there is no public good nor rival message 
cancellation effect of any firms’ advertising. Future work 
will extend the analysis to these cases. 
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asking the question, gaild consumers be 
made better off with a different level of ad- 
vertising than profit-maximizing firms will 
choose to provide? 

This can be answered directly with the 
following model. Utility of the typical con- 
sumer is derived from the produced char- 
acterisitics Z and Y. Following Stigler and 
Becker’s simplification, Z is the product of a 
function of advertising and the quantity of a 
marketed good X; Z= g(A)X. The function 
g(A), the marginal characteristic productiv- 
ity of X, 9Z/0X, summarizes the consumer’s 
attitudes about the effectiveness of advertis- 
ing. Ultimately, the consumer decides if a 
good ‘is search or experience, and if an ad- 
vertisement is informative or persuasive.? The 
Y is the composite nonadyertised good. Thus 
U =(g(A)X,Y).* 

Utility maximization subject to the budget 
constraint yields the following necessary con- 
ditions (U, = 0U/0Z, U, = 0U/dY): 


(1) U,/ = P,/g(A) 
(2) U,/d=P, 
(3) I= P,X+ BY, 


where A is the Lagrangian multiplier, the 
marginal utility of income. Expression (1) 
shows that the shadow price of the character- 
istic Z is P, = P,,/g(A). This seems similar 
to Philip Nelson’s (1974) notion of price per 
unit of utility. 

Denoting the solutions to (1), (2), and (3) 
as X*, Y*, and A*, we know that utility is 
maximized for a given level of advertising 


3Past advertising that is now perceived to have been 
misleading will lower the characteristic productivity of 
currently produced (or remaining stocks of) X. Profit- 
maximizing firms will consider this future credibility 
cost when formulating their advertising messages. 
Kotowitz and Mathewson show that misleading adver- 
tising may be profit maximizing for a while given certain 
quality production cost and initial consumer perception 
parameters. If this is the case, expected characteristic 
flow will adjust and purchase decisions will be changed 
accordingly. This adjustment process is implicitly as- 
sumed to be performed each period. K 

4For all of the results to hold, we must make the 
conventional assumption that U(Z,Y) is strictly quasi 
concave. 


VOL. 75 NO. 1 
when 
(4) U=U(g(A)X*,¥*). 


This implies that income must be allocated 
according to 


(5) I=P,X*+PY*. 
Differentiating (5) with respect to advertising 
yields a result that will be useful later in the 
welfare analysis, 
(6) —X*(dP,/0A) = Px(dX*/0A) 

+ P,(dY*/dA). 


Now, to consider the question of consumer 
welfare and advertising, we differentiate (4): 


dU/dA = U, | X*g'(A)+ g(A)(9X*/0A)] 
+U,(d¥*/dA). 


Substituting from the first-order conditions, 
we have 


dU/dA = d|(P,X*g’(A)/g(A)) 
+ P,(aX*/9A)+P,(d¥*/dA)], 
and using (6), 
(dU/dA)/d = [P,X*/A][(g’(A) A) 
/3(A)—(aP,/94)(A/P,)]- 


Since (g’(A).A)/g(A) is the advertising elas- 
ticity of the characteristic productivity of X, 
(Eg, 4); and (0P,/dA)A/Px) is the adver- 
tising elasticity of the price of X, (Ep 4), we 
interpret 


(7) (dU/dA)/r 


= (P,X*/A)[ Ey 4~ Ep,,a]- 

Since A is the marginal utility of income, 
the left-hand side of (7) may be interpreted 
as the consumer’s willingness to pay for more 
advertising at the margin, the shadow price 
of advertising. If this willingness to pay is 
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positive (negative, zero) at the profit-maxi- 
mizing level of advertising (3r/ 3A = 0, A= 
A*), it may-be concluded that advertising is 
under- (over-, optimally) supplied by the free 
market. Advertising is undersupplied if, at 
the profit-maximizing margin, increased ad- 
vertising raises the characteristic productivity 
of the purchased good X more (in per- 
centage terms) than it increases the market 
price of X. Advertising is oversupplied when 
the market price of X is increased pro- 
portionately more than the characteristic 
productivity is enhanced. Finally, equation 
(7) suggests that advertising is optimally sup- 
plied when advertising raises the market price 
and the characteristic productivity in equal 
proportions. 

To focus the welfare analysis on the un- 
changing characteristic demand curve in 
P,,Z space, note that P,=P,/g(A), > 
Ep, a =(P, /3AXA/P,) = E P,,A — Ey a: 
Thus equation (7) could be written as 


(8) (dU/dA)/d = (P,X*/A)| — Ep, 4]. 


We can then say that advertising is un- 
dersupplied at the margin when it decreases 
P,—the last unit of advertising allows the 
consumer to slide down the characteristic 
demand curve so that Z consumption and 
utility rise. If advertising raises P,, Z con- 
sumption and utility fall with the last unit of 
advertising, and advertising has been over- 
supplied. If advertising does not affect 
P,, Ep,,=0 and advertising is optimally 
supplied. In this case, the consumer has ob- 
tained the lowest possible P,. The inability of 
advertising on X to affect ‘the price of Z is 
how Stigler and Becker define a perfectly 
competitive characteristic market. Thus per- 
fect competition in Z is a sufficient condi- 
tion for the social optimality of advertising 
on X. The following analysis makes clear 
that the market structure of the purchased 
good X does not affect the social optimality 
of advertising on X. - 


I. The Roles of the Firm and each 
Market’s Structure 


As in Stigler and Becker’s analysis, the X 
producing firm is assumed to maximize prof- . 
its by choosing output and advertising. In 
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general, profit maximization requires the 
marginal revenue of both output and adver- 
tising to equal their respective marginal costs. 
Despite the presence of advertising, the 
traditional pricing rules continue to hold.° 
When the market for X is perfectly competi- 
tive, P, = MC,, and when X is imperfectly 
competitive, P, = MC,/(1—(1/E,, p,» 

The market for Z is more complicated, 
because consumers must produce Z with 
purchased goods and their own attitudes. In 
general, the same quantity of Z can be pro- 
duced by a variety of X; and g(A;) combina- 
tions, where i could range over competing 
brands as well as functionally different prod- 
ucts. A perfectly competitive Z market has 
an infinite variety of X, and g(4;) combina- 
tions that can produce the same Z, thus the 
equilibrium price of Z is exogenous to the 
individual firm producing and advertising X,. 
No individual producer of an X, can affect 
this P, by advertising more or less, or by 
changing its product price, for a change in 
the price of Z indirectly produced by one 
firm will cause all consumers to shift to the 
lowest-cost Z technology. An imperfectly 
competitive Z market is one where perfect 
substitutes do not or are not perceived to 
exist, and in this case the price of Z may be 
altered by the advertising or pricing policies 
of a given X; firm. 

Four market structure configurations are 
possible, all permuiations of perfect and im- 
perfect X and Z. These four cases can be 
reduced to two analytically distinct ones: (J) 
imperfect X and perfect Z, and (TI) perfect 
X and imperfect Z.® 


Case I: The market for Z is perfectly com- 
petitive, but the market for X is not. 


We know two facts about equilibrium: (a) 
P, = MC,/(.—(1/£,, p,)), and (b) one firm 
varying the level of advertising on X cannot 
affect the perfectly competitive characteris- 
tic price, that is, (@Pz/d0A)=0.’ Fact b 


>See Stigler and Becker, p. 85. 

The results for periect X and perfect Z follow 
a fortiori from Case I. Similarly, the results for imper- 
fect X and imperfect Z follow from Case JJ. All 
derivations are available from the author on request. 

7See Stigler and Becker, p. 85. 
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guarantees that Ep ,=O@ Eg4— Ep 4= 
0, and thus in equations (7) and (8), 
(dU/dA)/ = 0. We now have our welfare 
result that the level of advertising chosen by 
a profit-maximizing imperfect competitor in 
X is socially optimal if that X is used by 
consumers to produce a perfectly competi- 
tive characteristic. To expand on the exam- 
ple used by Stigler and Becker, in the social 
prestige characteristic market, ostensibly 
oligopolistic jewelry designers and furriers 
who indirectly compete with each other and 
other indirect producers of social prestige are 
compelled to advertise the social welfare- 
maximizing amount if the prestige market is 
perfectly competitive. The reason this result 
obtains is the existence of perfect substitutes 
in use. 


Case II: X is perfectly competitive, but Z is 
not. 


Although it may seem odd at first glance, 
Stigler and Becker point out that firms pro- 
ducing in perfectly competitive X markets 
will find it profitable to advertise if there are 
alternative technologies for producing Z, or 
if there is imperfect information about those 
technologies. When Z is imperfectly com- 
petitive, advertising for X can affect the price 
of Z. From the consumer’s first-order condi- 
tions, 


P,= P,/g(A) = P,= P,g(A), 
=> (OP,,/0A) 
= (0P,/0A)g(A)+ P,g’(A) 
= P, = (aP,/9A)(1/g(A)) 
—(P,/8A)(g(A)/g(A)) 
= P= (3P, /3A)(g(4)/g(4)) 


-(3P,/3A)({g8(4)¥/g'(4))=MG,. 


8The implicit assumption in Stigler-Becker and here 
is that expanding output alone will not affect price, 
while advertising will. The X demand curve facing the 
firm could be infinitely elastic even though advertising 
can shift it upward within the limits set by the g(A) 
function and the profit-maximizing requirement that 
MR, = MCy. 
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Using the facts that (g(A)/g’(A))=4/E, 4 
and g(A)= P,/P,, we have 


(aP,/3A)(A/E,, 4) 
—(dP,/0A)( P,g(A)/P,g(A)) = MC, 


which, when divided by P, and rearranged, 
yields 


(9) Ep a/ Eg, A 
=1+ Ep, ,[g(A)/g’(A) 4]. 


Thus, perfection in the X market does not 
guarantee socially optimal advertising. In- 
deed, the result states that the level of adver- 
tising that maximizes profits also maximizes 
social welfare if and only if P,, the shadow 
price of the utility generating characteristic, 
remains. unchanged.? 

This interpretation suggests a testable 
proposition on the social optimality of ad- 
vertising. Since the characteristic Z is the 
ultimate object of utility, the demand for X 
is a derived demand. When advertising in- 
creases the characteristic productivity of X 
more than the price of X, utility maximizers 
will consume more of X. Thus if we estimate 
a sales (physical quantity) equation like 


(10) 


where W is a vector of all other causal 
influences on sales, a statistically significant 
> 0 implies that Ep ,<0, and we may 
infer that advertising is being undersupplied. 

Certainly this is more likely when advertis- 
ing enhances competition, increases the effec- 
tive price elasticity and thus lowers the 
market price of a traded good (Ep 4 <0), 
as in the case of eyeglasses (Lee Benham, 
1972). But note that advertising could in- 
crease the price of the market good and still 
be undersupplied. This is not possible in the 
Dixit and Norman formulation, for they as- 
sume that preferences are defined over goods, 
not characteristics. Their assumption that 
advertising lowers demand elasticity and 


Qs=a+BWt+yAte, 


°Unchanged P, => Ep 4 =0 > Ep 4 = Ep 4 > 
(dU/dA)/d = 0. 
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raises the price of the argument in the utility 
function is equivalent to assuming @P,/0A 
>0, that is, Dixit and Norman implicitly 
assume that advertising by a monopolist or 
oligopolist seller of X raises the value (char- 
acteristic productivity) of X less than the 
price of X. No consumer would choose this 
and, therefore, advertising is in their view 
generally oversupplied. 

My analysis has identified a special case in 
which advertising could be oversupplied, 
specifically when the price of X is iticreased 
proportionately more than the characteristic 
producing capacity. This could be identified 
empirically by Ẹ < 0 in equation (10). Adver- 
tising at the profit-maximizing margin re- 
duces total quantity sold. 

To illustrate this special case, consider 
adolescent-sized designer jeans. Marginal ad- 
vertising messages on these physically similar 
products raise price more than the jeans’ 
status productivity, but the lack of substitute 
Z technologies allow the indirect producers 
of Z to extract consumer’s surplus. Advertis- 
ing shifts the product demand curve to the 
right and makes it less elastic, allowing each 
firm to raise its price until equilibrium market 
quantity falls. The decline in equilibrium 
quantity brought about by advertising here is 
consistent with Dixit and Normman’s analysis 
in which an increase in output ‘was a neces- 
sary condition for SW to be improved by 
advertising. : 

Interestingly, the model suggests that we 
may interpret 7=0 as évidence of optimal 
advertising. When this is observed, we know 
that advertising has enhariced the character- 
istic productivity as much as the market price. 


I. Summary and Conclusions 


This paper has used the conceptual insight 
of Stigler and Becker to develop a framework 
for determining the social optimality of 
advertising. Thus it extends recent work by 
Dixit-Norman and Kotowitz-Mathewson. 

One conclusion is that the social welfare- 
maximizing amount of advertising does not 
depend upon the market structure of the 
advertised good. Instead, the market struc- 
ture of the utility-generating characteristic is 
crucial. The profit-maximizing level of adver- 
tising maximizes social welfare if the char- 
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acteristic productivity of the advertised good 
is raised as much (proportionately) by adver- 
tising at the margin as is the price of the 
advertised good. This could be inferred when 
the observed marginal impact of advertising 
on the quantity of sales is zero. A positive 
impact of advertising on sales can be taken 
as evidence of too little advertising—con- 
sumers are willing to pay for more. An ob- 
served negative impact of advertising on sales 
suggests that advertising is being oversup- 
plied. 

More complicated models should be devel- 
oped for many remaining issues. I abstracted 
away from multiproduct firms, where there 
may be advertisizg spillover effects across 
products of a well-known firm. Similarly, the 
externalities of brand-specific advertising on 
the characteristic productivities of generic 
products were ignored. Another interesting 
complication is that of a single market good 
being capable of producing multiple char- 
acteristics. Finally, it seems that the analysis 
of advertising in this paper would apply in 
general to most other forms of product dif- 
ferentiation.’ 

Thus, the model should be interpreted as a 
polar extreme, not yet ready for definitive 
policy recommendations. Still, the promise 
of this characteristic method of analyzing 
advertising and eccnomic welfare is clear. It 


10] am indebted to an anonymous referree for this 
observation. 


MARCH 1985 


can provide straightforward conclusions in 
cases where advertising changes preferences 
over marketed goods, and it can generate 
clearly testable hypotheses. 
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Oligopoly and the Incentive for Horizontal Merger 


By MARTIN K. PERRY AND ROBERT H. PORTER* 


Economists have articulated the welfare 
implications of horizontal mergers.! Mergers 
can reduce industry competition and so re- 
sult in higher prices for consumers. But, on 
the other hand, mergers may give rise to 
efficiency gains (for example, scale econo- 
mies) that reduce the cost of production or 
distribution. These welfare discussions of 
merger often implicitly assume that firms 
always have an incentive to merge, that is, 
they can increase profits by raising price 
and/or reducing cost. This assumption de- 
rives from at least two sources. First, at an 
empirical level, the wave of merger activity at 
the turn of the century is thought to have 
been undermined by the Sherman and Clay- 
ton Acts, rather than a lack of profitable 
opportunities. Similarly, the periodic merger 
waves since then have often been attributed 
to reduced antitrust enforcement activities. 
Second, at a theoretical level, industry mod- 
els such as the symmetric Cournot model 
exhibit higher prices and profit per firm as 
the number of firms in the industry is re- 
duced.” Thus, there would seem to be profit 
gains from merger which reduces the number 
of firms. 

However, George Stigler (1950) and others 
have argued that firms which do not par- 
ticipate in a merger may benefit more than 
the participants. When a merger occurs, the 
new firm will typically reduce its production 
below the combined output of its constituent 


*Bell Communications Research, 600 Mountain 
Avenue, Murray Hill, NJ 07974, and Department of 
Economics, State University of New York, Stony Brook, 
NY 11794, respectively. We have benefited from the 
comments of John Panzar. This work was initiated 
during 1983 while Porter was a postdoctoral fellow at 
Bell Laboratories on leave from the University of Min- 
nesota. This article represents our views and assump- 
tions and not necessarily those of Bell Communications 
Research or the Bell Operating Companies. 

1Oliver Williamson (1968) documents these effects. 

2For example, see Perry (1984) and Jesus Seade 
(1980). 


firms. As a result, industry price will in- 
crease. (This assumes that the cost reductions 
associated with merger are not too large.) 
Nonparticipants will then expand output and 
profit from the higher industry price. Thus, 
merger participants do not capture all the 
profits that result from their merger. Because 
of this externality, mergers which would in- 
crease total industry profits need not be 
privately profitable. 

In their 1983 paper, Stephen Salant, 
Sheldon Switzer, and Robert Reynolds (S-S- 
R) reexamined the incentive to merge in a 
static framework. They employed a symmet- 
ric Cournot model with linear final demand, 
and identical constant average costs for each 
of n firms. Even though profits per firm are 
higher with fewer firms, S-S-R demonstrated 
that the profits of one firm in an a-firm 
oligopoly are lower than the profits of two 
firms in an (n+1)-firm oligopoly. (This is 
also true if there are fixed costs that are not 
large.) From this, they concluded that merger 


‘is generally unprofitable in a Cournot oligop- 
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oly. The exception to this finding occurs 
when duopolists merge into monopoly. 
However, the S-S-R model severely under- 
states the incentive to merge. The problem is 
that mergers are not well-defined conceptu- 
ally. Merger of two firms from a symmetric 
equilibrium of (n +1) firms should result in 
an equilibrium with (—1) old firms and 
one new firm that is “larger” than the others. 
In particular, the new firm should have access 
to the combined productive capacity of both 
merger partners. In the S-S-R model, the 
merged firm does not differ from the others; 
it continues to have access to the same tech- 
nology. Thus, rather than finding that merger 
is unprofitable, S-S-R find that “lock-up” is 
unprofitable. The so-called merger increases 
price to the external benefit of all firms, but 
the new firm foregoes the production and 
profits of one of the two original firms. This 
could be profitable only when an industry 
monopoly is created from a duopoly. Models 
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with constant average cost invite this concep- 
tual fallacy by obstructing any notion of 
assets or firm size. 

Raymond Deneckere and Carl Davidson 
(1983) have shown that the existence of 
product differentiation can reverse the S-S-R 
results where the merged firm continues to 
produce all the products of its constituent 
firms. We instead propose to deal with the 
notion of merger directly from the cost side. 
Unlike S-S-R we can find many circum- 
stances in which an incentive to merge exists, 
even though the product is homogeneous. 
Moreover, we can identify the behavioral 
and structural characteristics that will give 
rise to such an incentive. 

Our formulaticn of mergers has the fol- 
lowing advantages. We explicitly specify a 
tangible asset that the merged firm acquires 
from its two partners, which increases the 
output it can produce at a given average 
cost. Assets are captured by assuming a 
capital factor that is in fixed supply for the 
industry. This structure allows us to address 
the industry asymmetries caused by the 
merger of subsets of firms. A merged firm 
faces a different maximization problem be- 
cause of its altered cost function and new 
strategic considerations. Finally, this notion 
of assets is uniform and fungible enough to 
discuss any combination of firms in a 
meaningful and convenient way. 

In Section I, we define the cost and de- 
mand structure and in Section IJ, examine a 
_ dominant oligopoly model. There is a com- 
petitive fringe from which mergers occur to 
create oligopolists of a particular size. In 
Section III, we eliminate the fringe and ex- 
amine a model in which there are large and 
small oligopolists. Large oligopolists are 
formed by the mezger of two small oligopo- 
lists. For both models'we characterize the 
circumstances uncer which there ‘exists an 
incentive to merge. 


L -Cost and Demand Structure 


The cost structure is the key feature of the 
model. We' assume that there is a factor 
whose total supply is fixed to the industry, 
say capital. It is a necessary input in the 
.production process. What will distinguish 
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firms is the amount of capital which they 
own. For convenience, we normalize the total 
quantity of capital to be unity. 

The cost function of a firm that owns a 
fraction s of the capital stock and produces 
output x is denoted C(x, s). The output x is 
produced with a combination of the fixed 
factor and a vector of variable inputs z, 
according to a smooth concave production - 
function, x = F(z, s). Then C(x, s) is dual to 
F(z,s), where the cost function implicitly 
subsumes the factor prices corresponding to 
the input vector z. We further assume that F 
is linearly homogeneous in z and s, so that 
there are constant returns to scale. This im- 
plies that the cost function will be linearly 
homogeneous in x and s. Thus, any pro- 
portionate increase in output and capital will 
result in an equiproportionate increase in 
production costs. Because of the presence of — 
a fixed factor of production, the marginal 
cost function of any single firm is increasing.* 
Furthermore, since C,(x, s) is homogeneous 
of degree zero, the competitive industry 
supply curve is fixed at C,(x,1), irrespective 
of the distribution of capital among firms. 
Thus, the competitive industry supply curve 
is rising, and the marginal cost function of 
each firm mirrors this industry marginal cost 
function. In particular, a firm’s marginal cost 
curve is obtained by horizontally shifting the 
industry marginal cost curve inward, in pro- 


3 Obviously, this suppresses de novo entry into the 
industry. With entry, the gains to merger diminish in 
that the magnitude of the price increases would be 
limited by the supply of new competitors. To capture 
this effect, it might be preferable to specify a rising 
supply curve for the fixed factor. We could them ex- 


_amine the impact of entry, which becomes increasingly 


costly, on the ability of existing firms to raise price 
though merger and therefore on their reduced incentive 
to merge. However, this would substantially complicate 
the model with little gain in insight. The fixed-factor 
assumption is a limiting case of upward-sloping factor 
supply. Its convenience derives from fixing the size of 
the industry so that we can readily examine changes in 
the number of firms and their sizes. 

4If C(x, 5) is linearly homogeneous, C,(x, s) will be 
homogeneous of degree zero, where C;(-) is the deriva- 
tive of C(-) with respect to its ith argument. Then 
Cy2(x,8)<0<C,;(x,5), ie, marginal costs decrease 
as capital increases, and so marginal costs must increase 
with output levels. (Recall, from Euler’s Theorem, that 
xCy,(%, 8) + 5Cy2(x, 5) = 0.) 
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portion to the firm’s share s of the industry 
capital stock. Thus, we can reconstitute the 
industry structure in any desired pattern 
without altering the overall size of the in- 
dustry.° 

Since the cost function is linearly homoge- 
neous in x and s, we specifically rule out 
scale economies as a motive for merger. 
Rather, we wish to focus on the incentives to 
merge that arise solely from firm size and 
behavior in an imperfectly competitive en- 
vironment. 

In order to illustrate the gains and losses 
associated with merger, we specify particular 
cost and demand functions. Both demand 
and marginal cost are assumed to be linear 
functions of output. The cost function for a 
firm with capital stock s is 


(1) C(x, s)=s-gt+d-x+(e/(2+s))-x?. 


Clearly, C(x, s) is linearly homogeneous. In- 
dustry fixed costs, g, are distributed in pro- 
portion to holdings of capital. The resulting 
marginal cost function is linearly increasing 
with an intercept of d: 


(2) C,(x,s)=d+(e/s)-x. 


The marginal cost function rotates about the 
intercept as the amount of capital, s, in- 
creases or decreases. 

Similarly, we assume that the industry in- 
verse demand function is linear: 


(3) P(Z)=a-—b-Z, 


where Z is industry output. In the next 
section, we discuss mergers in an oligopoly 
model with a competitive fringe. 


Il. Oligopoly with a Competitive Fringe 


In this section, we consider an industry 
with n oligopolists, each of which own a 
fraction s of the industry capital, and a 


5See Perry (1978) for a more complete derivation of 
this construction and a use of it to examine backward 
integration by a monopsonist into a competitive up- 
stream industry. 
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competitive fringe which owns the remaining 
capital, 1—ns.° We then examine the incen- 
tives of some of the fringe firms to coalesce 
and form a new oligopolist with capital share 
s. Enough capital must be held by the fringe 
for this to be feasible, so that s <1— sn. If 
this inequality is strict, then the fringe will 
contract but not vanish when the merger 
occurs. 

Let V be the quantity supplied by the 
fringe firms, and X the total quantity sup- 
plied by the oligopolists. Fringe firms pro- 
duce at output levels which equate price and 
marginal costs. With the horizontal summa- 
tion property of the marginal cost function, 
this fringe equilibrium condition can be ex- 
pressed simply as 


(4) P(X+V)=C,(V,1-sn). 


The quantity supplied by the fringe is im- 
plicitly defined by (4) as a function of the 
output of the oligopolist, V(X). 

The inverse residual demand function fac- 
ing the oligopolists is then P(X +V(X)). 
They behave as a Stackelberg group with 
respect to the competitive fringe. This is a 
simple generalization of the dominant firm 
model to dominant oligopoly. The equi- 
librium condition for the oligopolists equates 
perceived marginal revenue to marginal cost, 
given a capital stock s for each. 

The imperfectly competitive interaction of 
the oligopolists will be summarized by a 
conjectural variation. Let ô be the conjec- 
tured output response of the other oligopo- 
lists to a unit change in own output. If 
ô= —1, then the oligopolists behave com- 
petitively. Therefore, we assume 6 > —1. If 
= 0, we have the Cournot model in which 
each oligopolist assumes that the others will 
not respond to output changes. Finally, if 


©The maximum size of an oligopolist could be thought 
of as arising from the Justice Department antitrust 
guidelines. (See Merger Guidelines, 1982.) For example, 
a guideline that triggered a challenge for mergers that 
put the industry over a 60 percent four-firm concentra- 
tion ratio would imply s =.15 under the assumption of 
symmetric oligopolists. Similarly, a Herfindahl index 
limit of 1600 would imply s=.20 if there were four 
oligopolists, as 4-(100-s)* =1600. 
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6 = (n —1),-the n oligopolists act collusively 
to maximize joint profits. Since the fringe 
supply is constrained by its fixed capital 
stock, profitable opportunities remain for the 
oligopolists. 

The symmetric oligopoly equilibrium out- 
put level is then given by 


(5) P+(1+ 8)- (1+7) (X/n) P 
=C (X /n,s), 


where P =.P(X+V(X)) and primes denote 
first derivatives. Given the cost and demand 
specifications of Section I, we can solve (4) 
and (5) to obtain the equilibrium output of 
the oligopolists and the fringe, 


(a-—d)sn 


(6) X(n)= e+b[i4s(1+8)]” 


(7) V(n)= 


(a—a)(t—sn){e+b[1- sn +5(1+8)1} 
{e+b[1+s5(1+8)]}-[e+5(1-sn)] 


As a consequence of the linearity, the output 
produced by any single oligopolist, X(n)/n, 
is independent of n. Industry output Z(n) is 
the sum of X(n) and V(n), so that 


_ (a—4)-K(n) 
@) zE AKW, 
where pa E a D 


2+b[1-sn+s(1+8)] 


Total output Z(n) is an increasing function 
K(n), which is decreasing in n. Therefore, 
price rises as the number of oligopolists in- 
creases. This occurs because the competitive 
fringe becomes a smaller fraction of the in- 
dustry, so that on balance the industry be- 
haves less competitively. Without this price 
effect, there would be no incentive for fringe 
firms to merge. This occurs because a new 
oligopolist supplies less than did the compo- 
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nent share s of the fringe prior to the merger: 


o mas 
(a—d)s sb(1+ 8) 


{e+b[1+s(1+68)]} “e+b(1—sn) oe 


Therefore, the profits of the merged firm can 
exceed those of its constituent firms only if 
the merger results in a price rise sufficient to 
offset the lower output level. 

In order to evaluate this incentive to merge, 
we compare the profits of fringe firms own- 
ing a fraction s of the capital stock, 7,(1), 
when there are n oligopolists, with the profits 
of one of n+1 oligopolists, 7)(#+1). A 
fraction s/(1— sn) of the fringe earns 


(10) 2,(n)=s/(1—sn) 
--[P(Z(n))-V(n)—C(H(n),1- sn), 

while the merged firm would earn 

(11) a(n+1)=P(Z(n +1)) 


Since both entities incur fixed costs of s-g, 
g Clearly has no impact on the incentive to 


‘merge. Moreover, we also discover that the 


comparison of profits is independent of the 
scaling parameters a and d.-But otherwise, 
the incentive to merge depends upon the 
slope parameters b and e, and more im- 
portantly, the conjectural variation ô and the 
number of firms n. tts 

Consider the first merger. When a single 
oligopolist forms, we restrict 6 = 0 since the 
oligopolist has no direct competitors. After 
substituting the appropriate expressions into 
(10) and (11), we find that m(1) > 7,(0) for 
all parameter values. Thus, there is always an 
incentive for a dominant firm to form from 
the fringe. 

When n=1, a second merger could in- 
volve a movement in ô from zero to a value 
in the interval (—1,1), as unity:is the collu- 
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(1—8)'(e +b)’ +2(1+ 82)(e +b) bs 
+(e+b)b?s? +26b%s? > 0. 


This expression is positive for all nonnega- 
tive values of 5. However, if ô is sufficiently 
close to —1, this expression will be negative. 
Thus, a second firm will form from the fringe 
unless the resultant equilibrium is too com- 
petitive. In general, if oligopoly behavior be- 
comes more competitive as a result of the 
merger, merger will be less profitable. 

For n 2 2, a comparison of equations (10) 
and (11) is computationally cumbersome if ô 
changes with n. Thus, we hereafter assume 
that ô remains unchanged after a merger 
occurs. 

Consider now the third and subsequent 
mergers (obviously, we require s <1/3). 
Substituting from the functional specifica- 
tions of Section I and the equilibrium quan- 
tities (6)-(8), we find that the incentive to 
merge can be simplified to 


(12) | m(n +1) ž m(n) 
as I(6,n)=—sb(1—8)n 
+[(1-8)(e + b)+sb(1+8)] 20. 


- First, consider cases where 5 <1 (which 
includes the Cournot case where 6 = 0). For 
these cases, the term /(6, n) is decreasing in 
n. Since I(6,n) is positive at the largest 
possible value of n, (1/s)—1 (where the next 
merger eliminates the fringe), (5,7) must 
be positive for all relevant n. Also, I(l, n) is 
clearly positive. Therefore, for ô <1, there is 
always an incentive for an additional merger 
from the fringe. 

For 6>1,17(6,n) is increasing in n. 
Evaluating J(6, n) at n = 2, the smallest pos- 
sible value of n, we find that it is positive for 
ô < (e + b — sb)/(e + b —3sb). For these 
ô, I(8, n) is positive, so there is an incentive 
to merge for all feasible values of n and 6 
(recall that 6<n—1). Since (e+ b-— sb)/ 
(e+b—2sb)>1, this case subsumes the 
previous case of 6 <1. 
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Relatively competitive behavior gives rise 
to an incentive to merge from the fringe. 
However, when ô is less competitive, we 
obtain cases in which no such incentive ex- 
ists. In particular, when (6, n) is evaluated 
at the maximal value of n, (1/s)—1, we see 
that there can never be an incentive to merge 
at any 6>(e+2sb)/e, which also satisfies 
ô <n-—1. This leaves a range of intermediate 
values of ô for which there is an incentive to 
merge when n is large but not when n is 
small. This arises because I(8, n) is increas- 
ing in n. We can summarize the results for 
n 2 2 as follows: 


(13a) m(n+1)> m(n) 
for 8<(e+b—sb)/(e+b—3sb), 
(13b) m(n+1) Ža (n) 


(8—1)(e+b)—sb(1+8) 


> 

= = sb(8 —1) 
e+b—sb e+2sb 

for = p3 SSS T and n>1+6 

(13c) a(n +1) <2,(n) 

for (e+2sb)/e<8<n-l. 


The intuition for these results can best be 
understood by reference to Figure 1. Assume 
that b=1, d=0, and e=s. Consider the 
incentive for the next to last merger from the 
fringe. The output 0A is the equilibrium 
output of the n= (1/s)—2 firms in the 
dominant oligopoly. Since output per firm is 
independent of n in this linear case, QA is 
also independent of the merger choice of the 
(n +1)st firm examined here. This leaves a 
residual demand curve of QT facing the 
fringe. The marginal cost curve for the fringe 
firms considering merger is AR (C(x, 5) = 
ex /s =x). This is also the supply curve of 
the fringe that would remain after such a 
merger. Thus, the residual demand facing the 
firms in the fringe considering merger is ET. 
Without merger, these firms would continue 
to behave competitively, produce BH at a 
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P(Z)=0-Z 


C,{x,8) =x 


FIGURE 1. INDTENTIVE TO MERGE IN THE 
DOMINANT OLIGOPOLY MODEL 


price AB, and earn profits ABH (before 
netting out the fixed costs of s-g). However, 
if these firms merged into the dominant 
oligopoly having the Cournot conjecture 6 = 
0, they would produce CG at a price AC, 
and earn profits 4CGM. This is simply the 
monopoly outcome with respect to the resid- 
ual demand, and thus profits are clearly 
higher with merger when ô= 0. The merger 
would also be profitable if 5 =1. Even though 
total output OA of the other oligopolists 
would vary with the conjecture, Figure 1 
remains an accurate depiction because’ we 
only need to modify the scaling of the output 
axis. If ô= 2, the merged firms would pro- 
duce DF at a price AD and earn profits of 
ADEN. For the chosen parameters, the prof- 
its ADFN are now equal to the competitive 
profits ABH, and there are no gains or losses 
from merging. Thus, for less competitive con- 
jectures (6 > 2) there is no incentive to merge. 
In particular, the merger requires such a 
large contraction in output that profits are 
less than the competitive rents. The greater 
the conjecture, the greater is the output con- 
traction and the greater the likelihood of 
lower profits. 

The interesting aspect about the inter- 
mediate case (13b) is that there exists an 
incentive to merge for large n, but not for 
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smaller n > 2 (recall that there is always an 
incentive for the first merger and generally 
for the second merger). When the number of 
merged firms is small, the competitive fringe 
is large so that the residual demand curve 
facing the firms in the fringe considering 
merger is relatively flat. Thus, any output 
contraction has a small price effect and the 
profitability of merger is reduced. But when 
the number of merged firms is large, the 
residual demand is relatively steep, so that 
an additional merger can more readily in- 
crease the price (as in Figure 1). 

One last special case remains. Consider the 
situation in which the oligopolists behave 
collusively both before and after each merger. 
This requires that 6 change with n. In par- 
ticular, the conjecture is 6=n—1 for the 
premerger oligopoly equilibrium since there 
are n firms. After the merger, the conjecture 
becomes ô= n. Upon simplification, the in- 
centive to merge arises as follows: 


(14) m(n+1)ž a(n) 


as (e+b)[1+2n—n?]+n*(sb) 20. 


Clearly, there is an incentive when n < 2, so 
that three mergers will take place. Whether a 
fourth merger would be profitable depends 
upon the parameters. In particular, for small 
enough values of s, a fourth merger will not 
occur (for s < (2)'/?-(e + b)/9b). In general, 
there will be an equilibrium number of firms 
in the cartel for small s. For n greater than 2 
(and s less than 1/(n+1) so a merger is 
feasible), we can rewrite (14) so that a(n + 
1)> a(n) if s>(n?—2n—1) (e + b)/ 
n*b. If e=kb for some positive constant k, 
then no feasible merger will be profitable if 
the right-hand side of this expression exceeds 
1/(n+1), that is, if (k+1) exceeds n?/ 
[(n +1)(n? —2n —1)}?]. As n increases this 
latter expression approaches unity so that 
m(n +1) < a,(”). Thus, for large enough n, 
subsequent mergers are unprofitable,’ 


7 This collusive case has been examined in more detail 
by Claude d’Aspremont et al. (1983), Marie-Paule 
Donsimoni et al. (1983), and Donsimoni (1983). 
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II. Oligopoly of Small and Large Firms 


Here we briefly consider an industry with 
n “large” oligopolists and m “small” oligop- 
olists. The large oligopolists own s of the 
capital stock as in Section II. But instead of 
a competitive fringe, we assume that the 
remainder of the industry is composed of 
small oligopolists that own only s/2 of the 
capital stock. The capital constraint s-n+ 
(s/2)-m=1 must now hold. This structure 
provides a closer analogy to the S-S-R model 
in that we can examine the incentive for two 
small firms to merge into one large firm. 

Let V be the quantity supplied by the 
small firms, and X the quantity supplied by 
the. large firms. Despite their differing sizes, 
all firms now have the same conjectural vari- 
ation ô. Thus, the industry equilibrium can 
be defined by the symmetric first-order con- 
ditions for each firm size: 


(15a) P(X+V)+(1+8)-V/m 
-P'(X+V)=C\(V/m, 5/2) 

(15b)  P(X¥+V)+(14+8)-X/n 
-P(X+V)=C,\(X/n,s). 


Given the cost and demand specifications of 
Section I, we can solve this system for the 
output of the two groups of firms as a func- 
tion of the number of large firms n: 





(16a) X(n) 
_ (a-.d): [b+ 8)+2e/s]-n 
7 A(n) ? 

(16b) V(n) 
_ a-d) [b(1+8)+e/s]:-[1/s-7] 
A(n). i 


where A(n)=[b(1+ 8)+e/s]-[b(.+ 8)+2- 
(e + b)/s]— b7(1+ 8)-n. Industry output 
Z(n) is the sum of X(n) and V(n), so that 
(17) Z(n) | 
_ (a—d)-[b(1+ 8)(2/s — n)+2e/s?| 
o A(n) ' 
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It is a simple matter to’ show that total 
output is a decreasing function of the num- 
ber of large firms n. Thus, mergers again 
result in an increase in price to consumers. 
But unlike the previous model, firm behavior 
remains the same and price increases because 
there are now fewer firms in the industry. 
The output of two small firms prior to 
merger is greater than output of the one 
postmerger firm. Thus, an incentive to merge 
requires that the increase in industry price be ` 
sufficient to offset the reduction in output of 
the merged firm. To evaluate this incentive, 
we simply compare the profits of one post- 
merger large firm, 7,(m +1), with the profits 
of two premerger small firms, 2-7, (7n). The 
profits of each small firm before merger are 


(18) 2,(n)=P(Z(n)) 


[eacoyl-elseay-3) 


while the profits of each large firm after 
merger are 


(19) a(n+1)=P(Z(n +1) 


_X(n4+i) -( 2229 
n+1 Pn a 


Using the demand and cost assumptions of 
Section I and substituting from (15) and, 
(16), we find that 


(20) a(n+1)22-2,(n) as 


where A= (2b?-q)/[2q—(q + e/s) (b(1+ 
8+ q) -q71] with q=b(1+ 8)+ e/s. 
Since A(n) is a decreasing function of n, 
three cases arise. First, if max,A(n) = A(0) 
<A, then there would always be an in- 
centive to merge. Second, if min,A(n)= 
A((i/s)—1)> A then there would never be 
an incentive to merge.:And third, mixed cases 
can arise in which there is no incentive for 
the first mergers, but that if enough large 
firms already exist, there would be an incen- 
tive for the remaining small firms to merge.® 


A(n) ZA, 


Note that-the three cases in this second model 
qualitatively resemble the three cases (13a)-(13c) in the 
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We can now illustrate that the S-S-R re- 
sults generally fail to hold in our model with 
assets and two firm sizes. Let the conjectural 
variation be Cournot (6 = 0) as in the S-S-R 
model. If we then made the further S-S-R 
assumption that marginal costs were con- 
stant (e=0), conditions (15a) and (15b) 
would define an equilibrium with all firms 
being the same size. Thus, rising marginal 
costs (e > 0) are necessary to define an equi- 
librium with differing firm sizes. Now recall 
that the S-S-R model yields no incentive for 
merger except when duopolists merge to form 
a monopolist. In our model when s=1/2 
(small-firm duopoly), we do find that there is 
always ari incentive to merge into one large 
firm.? However, our results depart consider- 
ably from those of S-S-R when s <1/3, in 
particular, the incentive to merge often re- 
mains. When e > 2b, A(0) <A for all s <1/3 
so that there is always an incentive to merge. 
Even when e < 3, the incentive for the first 
merger (and thus subsequent mergers) still 
exists if there are few enough firms in the 
small oligopoly, that is, for s large enough. 
For e = 25, there is an incentive for the first 
merger when s 21/7 (7 or less small firms), 
and no such incentive when s <1/8. Simi- 
larly for e =b, there is an incentive when 
s=1/2 or 1/3, but no incentive when s< 
1/4. The exact S-S-R result only holds when 
e < b/2. Note that e < b/2 would encom- 
pass examples with eclose to zero. Thus, 
even though the S-S-R model with e = 0 has 
little theoretical appeal, the S-S-R results are 
not at variance with the limiting case of our 
model. However, we can generally conclude 
that there is a broad range of the parameters 


dominant oligopoly model. However, there is a quantita- 
tive difference in that the incentive to merge will gener- 
ally be greater in the dominant oligopoly model. In that 
model, the m oligopolists do not expand output with a 
new merger; whereas ihe m large oligopolists in the 
large-small model do expand with another merger. Thus, 
the price increase is dampened in this second model. 

*Specifically, we can easily show that 4(0) < A when 
&= 0 and s=1/2. 

These examples follow quickly once the relevant 
condition A(0) <A has been simplified to— 2b — 8b2/ 
s—17b2 e/s— 4b[5e2+be—2b2]/s2 — 4e(e+b)(e—3b)/ 
s? <0. For further detail, see Section III of our 1983 
working paper. 


p 
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for which there is an incentive for the first as 
well as all subsequent mergers. 


IV. Conclusion 


The incentive to merge depends upon a 
complex resolution of two forces. First, a 
merger results in a price increase. But sec- 
ond, the output of the merged firm declines 
relative to that of its partners prior to the 
merger. The price increase benefits all firms, 
but contrary to the results of S-S-R, it can 
often be sufficient to compensate for the 
output reduction of the merged firm and 
increase profits. Once one allows a merged 
firm to be twice as “large” as each partner, 
the output reduction is not nearly as severe 
as in the S-S-R model. However, we also find 
that there need not always be an incentive to 
merge. For the dominant oligopoly model, 
the conjectural variation alters this tradeoff. 
In particular, competitive conjectures are 
more conducive to merger. For the large- 
small oligopoly model, the incentive to merge 
also depends in a complex way upon de- 
mand and cost parameters. 

Both models also provide a number of 
industry scenerios. In the dominant oligop- 
oly model, we could find merger by the en- 
tire industry or by only the first or second 
firms. In the large-small oligopoly model, we 
could find no mergers at all. And in either 
model, we could find the unstable situation 
in which mergers would not occur unless the 
industry was sufficiently concentrated to be- 
gin with. Thus, even our simple models are 
very rich in their implications on the incen- 
tive for horizontal merger. 
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Military Enlistments: What Can We Learn 
from Geographic Variation? 


By CHARLES BROWN* 


Since the decision in 1973 to end the draft 
and return to reliance on voluntary enlist- 
ments, the number and quality of volunteers 
who could be attracted at politically realistic 
wages has been a key question. Because the 
armed forces adjust required qualifications 
when the supply cf enlistees exceeds or falls 
short of the desired number of new recruits, 
the real policy issue is the availability of 
enlistees with desired characteristics such as 
a high school degree and high mental-test 
scores. The number of such high-quality en- 
listees is supply determined, but the total 
number of enlistees will be dominated (and 
perhaps determined) by recruiting targets. 

It is difficult to summarize the results of 
previous econometric work on the supply of 
enlistees because the supply measure has been 
defined in so many ways. Some studies 
analyze total Defense Department enlist- 
ments, while others look at enlistments in 
particular services. Most focus on high-qual- 
ity recruits, though “high-quality” is defined 
in different ways. Estimates of the elasticity 
of enlistments with respect to military com- 
pensation center a bit below 1.0 (Charles 
Dale and Curtis Gilroy, 1983; Richard Morey 
and John McCann, 1983). Elasticities with 
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respect to unemployment are much smaller; 
Morey and McCann’s survey’s range of 0.2 
to 0.5 is representative. The strongest state- 
ment of the unimportance of unemployment 
is Colin Ash, Bernard Udis, and Robert Mc- 
Nown’s conclusion that “The evidence on 
the lack of an unemployment effect on acces- 
sions is overwhelming” (1983, p. 147). 

Most previous studies have used time-series 
data, and most of these pool pre- and post- 
1973 data in order to achieve an adequate 
sample size.! The impact of both the draft 
and the Vietnam war would be expected to 
infiuence supply, yet they are difficult to hold 
constant statistically. Because the Vietnam 
war years were a time of low military (rela- 
tive to civilian) pay and low unemployment 
rates, inadequate control for the effect of the 
draft and the war are likely to bias estimates 
of the effects of military pay and civilian 
unemployment. 

Cross-section data on enlistments and 
other variables in a peacetime period obvi- 
ously allow one to avoid this problem. How- 
ever, military pay does not vary across areas, 
so one must assume that the ratio of military 
to civilian pay (which does vary geographi- 
cally) determines enlistments if one is to 
estimate the effect of military pay. Moreover, 
unmeasured differences in tastes and test. 
scores may be correlated with civilian com- 
pensation and/or unemployment rates. For 
example, the historically greater propensity 
to enlist in the South may be due to lower 
civilian wage opportunities or to differences 
in “cultural” attitudes toward the military; 
failure to control for these taste differences 
biases the coefficients of other factors corre- 
lated with them, such as civilian pay. 

When one considers the strengths and 
weaknesses of the time-series and cross-sec- 


1 Previous studies are discussed in more detail in my 
1984 paper. 
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tion approaches, pooling cross-section data 
over the all-volunteer period emerges as an 
alternative worth considering. The cross-sec- 
tional dimension allows us to avoid worrying 
about holding constant the effects of the 
draft and the Vietnam war, and gives a good 
deal of variation in unemployment rates and 
some variation in civilian earnings. Pooling 
several cross sections allows one to introduce 
state-specific dummy variables to deal with 
state-specific differences in tastes and abil- 
ity.” It also provides some variation in mili- 
tary compensation, though obviously less 
than would be available in longer time-series. 
With individual-specific intercepts, variations 
around state means for each of the variables 
over the sample period identify the coeffi- 
cients, and so a short-run response is being 
captured. 


I. Data 


The dependent variables used in this study 
are ratios of the number of contracts signed 
by male nonprior-service Army enlistees to 
the enlistment-age population.? Contracts 
cross tabulated by high school graduation 
and mental-test category by state for fiscal 
years 1976-82 were made available by the 
Defense Manpower Data Center. Categories 
(CAT) I-IIIA correspond to the top half of 
the test-score distribution. Four groups of 
recruits were analyzed: CAT I-IJJA high 
school graduates, all CAT I-IJIA’s, all high 
school graduates, and all enlistees. For the 
first and third groups, the dependent variable 
is the ratio of contracts signed to number of 
new high school graduates in the last three 
years; for the other groups, it is the ratio of 
contracts signed to population 18-20 years 
of age. 

Military pay is measured by basic military 
compensation (BMC), which includes the 


2 Lawrence Goldberg and Peter Greenston (1983) pool 
time-series and cross-section data, but do not adopt the 
dummy-variable strategy. Instead they include the pro- 
portion black and proportion urban as controls for 
tastes and abilities. 

3The data and data sources are described in more 
detail in an appendix, available from the author upon 
request. 
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value of allowances and tax advantages as 
well as base pay. 

Educational benefits changed several times 
during the sample period. For various rea- 
sons, including the fact that such benefits are 
received in the future and the possibility that 
the benefits will not be used at all, these 
benefits are thought to be worth less to the 
recruit than their stated value. Daniel Huck, 


‘Lorin Kusmin, and Edwin Shepard (1982) 


calculated a range of estimates of the value 
of each type of educational benefit to the 
recruit. Using the average of the high and 
low estimate, the various educational bene- 
fits were combined into a single variable ED. 
If total compensation equals BMC plus 
ED then 


In(total compensation) 
= In(BMC) +1n(1+ ED/BMC) 
= In( BMC) + ED/BMC, 


Military compensation consists of a large 
number of benefits and bonuses not included 
in BMC. Indeed, a recent study (Office of 
the Secretary of Defense, 1982) listed 60 
categories of compensation apart from those 
included in BMC. Potential biases from 
ignoring these benefits can be avoided if one 
is willing to accept the assumption that the 
ratio of military pay to civilian pay de- 
termines enlistments. In this case, fiscal-year 
dummy variables can control for variations 
in military pay (W,,,), and the effect of both 
military and civilian pay determined from 
the coefficient of civilian pay (W,). 

Civilian earnings W, are measured by the 
quarterly average (by state) of monthly earn- 
ings of private workers, based on Unemploy- 
ment Insurance (UI) records, that include 
nearly all private employment. The reported 
earnings are total earnings, not just the por- 
tion of earnings subject to UI taxes. Military 
and civilian pay were deflated by the Con- 
sumer Price Index. 


4Since the discounted ED averaged only about 4 
percent of BMC, the approximation Inf+x)=x is 
quite accurate. 

5 Civilian earnings were also corrected for between- 
state differences in living costs, using data from the 
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The unemployment rates used in this paper 
are quarterly averages of monthly unemploy- 
ment rates tabulated from the Current Popu- 
lation Survey (CPS). These were provided by 
the Bureau of Labor Statistics, though they 
emphasize that the monthly CPS tabulations 
are “official” unemployment rate estimates 
only for the 10 largest states. Even these 
unofficial tabulations were not available for 
about twenty of the smallest states prior to 
January 1976; the missing values were im- 
puted from regressions (using 1976-82 data) 
which related the state unemployment rate to 
the national rate, the state and national em- 
ployment-population ratio, and a time trend. 

During this sample period, unemployment 
trends varied widely across regions. The un- 
employment rate in the Midwest as a frac- 
tion of the national average rate increased by 
25 percentage points from fiscal 1976 to fis- 
cal 1982, while those of the Northeast and 
West declined by 27 and 11 points, respec- 
tively. Unemployment rates in the South re- 
mained at about 90 percent of the national 
average throughout the period. 


Il. Results 


Regression results are presented in Table 
1. For each dependent variable, military 
compensation is measured by BMC or a set 
of dummy variables. Both OLS and GLS 
estimates are presented.® The GLS estimates 
(that correct for first-order serial correlation) 
probably deserve greater weight, but the fact 
that the serial correlation coefficient must be 
estimated makes the issue less clear cut.’ 


Bureau of Labor Statistics low-income family budget 
series, though this correction had little impact on the 
estimates. 

éThe first-order serial correlation was estimated by 
the method described by Stephen Nickell (1981) and 
Gary Solon (1983). The equation was then quasi-first- 
differenced using this estimate. 

TOLS misestimates the standard errors of coefficients 
in the presence of serial correlation, but in these data 
the standard errors changed little when GLS was used. 
GLS also provides smaller true standard errors when the 
serial correlation coefficiznt is known, but this gain does 
not necessarily occur wken the correlation is estimated. 
In unpublished Monte Carlo experiments, Solon finds 
virtually no gain when using 50 cross-sectional units and 
10 observations per unit when the true correlation is 0.4. 
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The dependent variables, BMC, and W, 
are all entered logarithmically, so that the 
coefficients of BMC and W, are elasticities. 
Given the variation in unemployment rates 
noted above, there seemed reason to hope 
that the unemployment response could be 
estimated with considerable precision; hence 
a quadratic specification was adopted. The 
unemployment rate is shown in percent, and 
coefficients of the quadratic unemployment 
term have been multiplied by 100. The re- 
maining columns of the table are the coeffi- 
cient of the time trend (that runs from 1 to 
28), the standard error of the equation, and 
the elasticity of the recruiting measure with 
respect to the unemployment rate at the sam- 
ple-mean unemployment rate of 7 percent. 
Not shown in the table are dummy variables 
for individual states, and quarter of the 
year. Each state’s observations were weighted 
by the average number of persons 18-20- 
years old in the state. 

The dependent variable in the first four 
equations of Table 1 is the logarithm of the 
number of CAT J-IIIA high school graduate 
contracts divided by the number of high 
school graduates. The estimated elasticity of 
supply with respect to military compensation 
is about 0.5 when BMC is used, but the 
implied elasticity is 1.0 to 1.5 when the 
dummy-variable approach is used. Civilian 
wages are negatively related to enlistments. 
In the equations with BMC, the restriction 
that supply is determined by the ratio of 
military to civilian pay (i.e., that coefficients 
of BMC and W, be equal and opposite- 
signed) cannot be rejected. 

The unemployment rate has very large 
effects on enlistment. At the mean unem- 
ployment rate of 7 percent, a one-percentage- 
point reduction in the unemployment rate 
reduces enlistments by about 10 percent. 
Given the difficulty of estimating unemploy- 
ment effects with any precision with time- 
series data (see Ash, Udis, and McNown), 
the significance of these estimates is worth 
underlining. 


8To reduce computational costs, the equations were 
actually estimated by deviating all variables from their 
state-specific means, which is equivalent to including 
state-specific dummy variables. 


J 
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TABLE 1— ENLISTMENT EQUATIONS 
BMC Ed /BMC W, UR UR? Trend S.E. p ny 
À 61 10.8 —1.04 AT ~ 34 019 .2358 “2 86 
(2.5) (38.2) (3.8) (9.7) (3.3) (13.3) 
44 9.9 ~17 10 — 05 028 .2057 42 68 
(1.5) (30.0) (.6) (5.5) (.5) (15.2) 
à 2 —1.00 10 — .06 3 .2468 65 
(3.4) 6.1) (5) 
2 ue —1,50 09 01 .2382 Al 64 
(6.1) (4.5) (1) 
B .96 9.1 —1.52 .11 —.15 .002 .2074 .60 
(4.5) (36.5) (6.3) (6.9) (1.7) (1.6) 
95 8.3 —~ .99 06 06 .009 1827 34 49 
(3.8) (30.0) (3.9) 86.7) (6) (6.3) 
a 3 —1.59 .07 —.02 x .2320 49 
(5.9) (3.9) (2) 
a a —.09 .06 .03 s .2268 .07 44 
(4) (3.1) (3) 
Cc ~1.28 6.9 ~ 55 10 ~ 09 .007 .2103 65 
(5.9) (27.5) (2.2) (6.6) (.9) (5.3) 
— 2.06 73 22 .07 03 O11 1874 50 53 
(1.1) (23.1) (.8) (4.1) (3) (5.9) 
= R —1.14 .08 —.01 a .2130 55 
(4.6) (4.7) (1) 
a 8 —1.21 .08 OL a .2046 .26 55 
(5.3) (4.1) (1), 
D — 3.06 48 —.75 02 21 — 025 .2019 32 
(14.6) (19.7) (3.2) (1.1) (2.4) (20.8) 
— 4.07 5.5 —.59 .02 .22 — 025 .1808 51 33 
(14.4) (17.9) (2.2) (9) (2.2) (14.0) 
A s —1.85 .05 .02 3 .2055 36 
(7.7) 3.0) (2) 
: 1.00 04 O01 $ .2196 .26 .32 
(4.1) (2.2) (1) 


Note: Sample: 51 states, quarterly, from 1975:4 to 1982:3 =1428 observations. The dependent variables are A = CAT 
J-ITIA high school graduate contracts/high school graduates; B= CAT I-IIIA contracts/population; C = high school 
graduate contracts/high school graduates; D=contracts/population. The ¢-statistics are in parentheses below 
coefficients. Each coefficient of the quadratic unemployment term is multiplied by 100. 

4 = BMC, ED/BMC, and TREND replaced by fiscal-year dummies. 


The most anomalous result is the very 
large coefficient of ED/BMC. In theory, its 
coefficient should equal that of BMC; in 
fact, it is much larger. Part of the explana- 
tion may be that the procedure used in deriv- 
ing this variable overdiscounts the value of 
the benefits, but it is hard to argue that this 
is a full explanation. In any case, since 
ED/BMC was highest when unemployment 
was highest in the sample period, overesti- 
mating the effect of ED/BMC is likely to 
lead to underestimating the unemployment 
effects. 

The second set of equations focuses on the 
supply of CAT I-IDIA enlistments (both 


graduates and nongraduates). The conclu- 
sions that emerge are very similar to those 
reached for CAT J-IIIA graduates. Com- 
pensation elasticities tend to be a bit larger, 
and the unemployment elasticities are a bit 
smaller. The unemployment elasticities re- 
main important in practical terms. 

When supply is measured by the propor- 
tion of high school graduates who enlist 
(third set of equations), the results are less 
satisfactory. Taken at face value, the first 
two specifications suggest that educational 
benefits significantly increase recruitment, 
but increased BMC reduces it. The dummy- 
variable specifications show quite clearly, 
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however, that recruitment success is inversely 

‘related to civilian alternatives, and the esti- 
mated elasticity (—1.1 or —1.2) is fairly 
sizeable. The effect of military compensation 
is just not reliably estimated in this set of 
equations. 

Estimated unemployment elasticities, how- 
ever, remain significant in both a statistical 
and practical sense. Moreover, they are not 
very sensitive to the choice of military pay 
specification. 

The difficulties of estimating the effect of 
compensation on the ratio of total contracts 
to population is similar to that encountered 
in analyzing the high school graduate mea- 
sure. Neither of the estimates based on ex- 
plicit measures of military compensation (first 
two lines of this set) is plausible. The com- 
pensation elasticity of 1.85 implied by the 
OLS dummy variable specification is right- 
signed, but GLS estimation reverses this. 

Although the estimated effects of unem- 
ployment on total contracts are smaller than 
for the other dependent variables, they are 
once again statistically significant and con- 
sistent across the three specifications. Given 
the relatively large percentage changes in 
unemployment rates that have occurred in 
the past decade, an elasticity of one-third 
implies nontrivial percentage changes in the 
number of recruits.’ 


°For a slightly shorter sample period (1976:4 through 
1982:2), measures of recruitment effort could be in- 
cluded as explanatory variables. The effects of military 
compensation, civilian earnings, and unemployment are 
broadly similar to those in Table 1. The most consistent 
difference is a slightly smaller unemployment effect. For 
the three high-quality enlistee groups, the recruitment 
effort variables tell a generally sensible story. Additional 
Army recruiters increase enlistments, but increases in 
other services’ recruiters reduce them. Proportional in- 
creases in all services’ recruiters increase army enlist- 
ments. National media advertising sometimes has a 
positive effect, but this is unstable across specifications. 
Local media advertising seems to have no detectable 
positive effect on recruitment. One interpretation is that 
such advertising is concentrated on areas where enlist- 
ments are below expectations, but the limited available 
evidence seems inconsistent with this explanation (Morey 
and McCann). The estimates for all enlistees do not 
show a negative effect of DOD recruiters on army 
enlistments, but do show consistent positive national 
advertising coefficients. 
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An unavoidable question is why the com- 
pensation elasticities are more satisfactory 
for the first two supply measures than for the 
last two. While the difficulties of measuring 
such compensation are certainly important, 
the rough similarity among the alternative 
estimates for each of the first two measures 
suggest that this is an unlikely explanation 
for why the last two measures do not exhibit 
such stability. A more plausible explanation 
is that the number of CAT I-IIIA enlistees 
is supply determined, but the number of 
total enlistees is largely demand determined. 
The simplest story along these lines—that 
changes in standards offset any changes in 
the supply of enlistees—would predict that 
estimated effects would be smaller than true 
ones, perhaps even zero, but would not lead 
one to expect wrong-signed “effects.” This 
would seem to require that the total number 
of recruits demanded be negatively related to 
the offered wage. While military manpower 
demands are not usually thought of as hav- 
ing a significant demand elasticity in the 
short run, such a negative correlation could 
arise either by chance (recall there are only 
seven fiscal years of data), or because higher 
military compensation reduces the demand 
for new recruits by improving retention. If, 
in a period of excess supply, recruitment 
standards are raised uniformly, one might 
expect that those variables with significant 
geographic variation would determine how 
the demand-limited total of enlistments 
would be distributed across the country. 
Thus, demand constraints might be con- 
sistent not only with wrong-signed estimates 
for military pay, but right-signed estimates 
of the impacts of civilian pay and unemploy- 
ment. While Arthur De Vany and Thomas 
Saving (1982) have modeled the way in which 
discrepancies between the supply of enlistees 
of the desired quality and the desired num- 
ber of such enlistees is reconciled at the 
national level, there seems to be little avail- 
able research on how demand constraints 
make themselves felt locally. 


TI. Conclusions 


In order to achieve an adequate sample 
size without including draft-period observa- 
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tions, and to take advantage of large regional 
differences in the path of unemployment in 
recent years, the determinants of army enlist- 
ments were estimated from quarterly data by 
state for fiscal years 1976-82. In sharp con- 
trast to several previous papers, unemploy- 
ment rates had quite strong effects on re- 
cruitment success. For various categories of 
high-quality recruits, the elasticity of con- 
tracts signed with respect to the unemploy- 
ment rate ran from .4 to .8. For high-quality 
recruits, defined as those with scores in the 
top half of the distribution on the military’s 
entrance test (or those with these scores and 
high school degrees), estimates of the elas- 
ticity of contracts with respect to military 
compensation centered roughly on 1.0. For 
total contracts and contracts signed by high 
school graduates (regardless of test scores), 
the compensation elasticity could not be 
estimated with any confidence. This may be 
because the number of such enlistments is 
demand constrained rather than supply de- 
termined. There was, however, consistent 
evidence that the number. of contracts was 
inversely related to alternative (civilian) earn- 
ings. 

The combination of sizeable unemploy- 
ment elasticities and major swings in the 
regional concentration of unemployment had 
significant effects on the regional distribution 
of Army enlistees. During the sample period, 
the Midwest replaced the South as the domi- 
nant per capita supplier of recruits to the 
volunteer Army. 

These results suggest that, as unemploy- 
ment rates fall, the Army will have difficulty 
maintaining the number of high-quality re- 
cruits at currently offered compensation 
levels. Indeed, this adjustment has already 
begun: from the first half of fiscal 1983 to 
the first half of fiscal 1984, the unemploy- 
ment rate declined from 10 to 8 percent, and 
unpublished U.S. Army Recruiting Com- 
mand data show an 18 percent decline in the 
number of CAT I-IIIA high school graduate 
recruits. 

There are several options for dealing with 
this difficulty within the all-volunteer frame- 
work. The most obvious is to increase the 
compensation of new enlistees. A subtler 
strategy is to focus on retention of those 


BROWN: MILITARY ENLISTMENTS 233 


already in the Army, reducing the number 
of high-quality enlistees who must be re- 
cruited.!°A third option is to expand the role 
of women. A final issue is whether the recent 
numbers of high-quality recruits ought to be 
maintained, since those levels were caused by 
the recession. This involves comparing the 
marginal value of relatively able individuals 
in military and civilian employment. 

Two quite different directions for future 
research seem desirable, given the results of 
this paper. First, research on how recruiting 
standards respond to local or national short- 
ages or surpluses of recruits meeting a given 
standard would be very useful. Second, the 
lag (if any) in the response of enlistments to 
military and civilian compensation, unem- 
ployment, etc., deserves greater attention. 


10 Educational benefits may be effective in encourag- 
ing new high-quality enlistments, since they are a way of 
paying college-eligible recruits more than others. How- 
ever, because they are valuable only when one returns to 
civilian life, their- effect on retention may be perverse. 
Allowing those who have earned educational benefits 
but remain in the military to transfer their benefits to 
spouses or children has been proposed as a way of 
blunting the disincentive to reenlist. 
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Paying for Public Inputs 


By RICHARD MANNING, JAMES R. MARKUSEN, AND JOHN MCMILLAN* 


With public consumption goods, Pareto 
optimality can be achieved in equilibrium 
through Lindahl pricing. This requires that 
each consumer pays a price proportional to 
his marginal utility from the public good. 
The marginal cost of providing the good is 
then equated to the sum of the marginal 
benefits. 

Some public goods serve as inputs into 
production processes rather than as con- 
sumption goods: the lighthouse is an exam- 
ple. Efficiency in an economy with public 
intermediate goods requires that the mar- 
ginal cost of providing them equals the sum 
of their marginal benefits to firms. By anal- 
ogy with the case of public consumption 
goods, it might seem that Lindahl pricing 
can be extended to public intermediate goods, 
by requiring that firms pay in proportion 
to the marginal contribution of these goods 
to profits. Agnar Sandmo (1972) explicitly 
proposes this for convex technologies. For 
nonconvex technologies that arise with an 
important class of production functions (es- 
sentially those exhibiting “atmosphere exter- 
nalities,” in the phrase of James Meade, 
1952), Lindahl pricing for such public inputs 
is infeasible. 

The principal result derived here is a sim- 
ple alternative to Lindahl pricing of public 
inputs. This is an across-the-board tax on 
factor incomes at a rate that depends on 
production parameters. Efficiency is guaran- 
teed if this tax is used." 

Means of paying for public inputs are 
discussed after the economic structure is de- 
fined in the next section. Some comments on 
the analysis are provided in the concluding 
section. 


*Departments of Economics; Manning: University 
of Canterbury, Christchurch, New Zealand; Markusen 
and McMillan: University of Western Ontario, London 
N6A 5C2 Canada. 

1t is assumed that because of free entry—the public 
input is available for anyone to use—the industry bene- 
fiting from the public input is perfectly competitive. 
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I. The Economic Structure 


Private consumption goods are produced 
according to 


(1) 


where Y, is the output of, X; = (Xj,..., Xim) 
is a vector of private-factor inputs to, and F, 
is the production function of, industry i. The 
variable R is the amount of public inter- 
mediate good produced and available to all 
firms. This good is produced from primary 
factors alone, 


(2) 


where X44 = (Xati, 1-49 Xn+1,m)> and G is 
the production function for public inter- 
mediate goods. 

For simplicity, F, i=1,...,n, and G are 
assumed to be continuously differentiable, 
and F, denotes 0F,/0X;,, etc. In addition, 
G is taken to be quasi concave and linearly 
homogeneous, and F, i=1,..., is concave 
with respect to private inputs. This is, of 
course, the usual assumption of neoclassical 
general equilibrium theory. Given X,+ 
matters are as in that theory, therefore. 

_ Every primary factor k is in fixed supply 
X,, so that 


n+1 os 
(3) L Xin = Xpo 
i=l 


Y,= F(X, R), i=1,...,1, 


R= G(X,41); 


k=1,...,m. 


Efficiency in the economy described by 
(1), (2), and (3) requires that 


(4) i<l,... 


Ty = Piiks 
where r, is the return to the kth private 
input, and p, is the price of the ith con- 
sumption good. In addition, the Samuelson 
condition 
AE 
5 
(5) 7 





2 


i=l 
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must be satisfied. The efficiency conditions 
(4) and (5) are essentially those reached by 
Keimei Kaizuka (1965), Takashi Negishi 
(1973), and Sandmo. 

With public intermediate goods there is a 
presumption that the production functions 
of the consumption-goods industries exhibit 
increasing returns to scale. For the case of 
one primary factor (called “labor”), this may 

be argued as follows: 


With private inputs the assumption of 
constant returns to scale is traditionally 
justified by the replication of basic 
processes. With public inputs the con- 
cept of replication applies in the fol- 
` lowing way to production functions: 
doubling the number of workers in an 
industry, keeping the supply of the 
public factor fixed, leaves ‘each worker 
with the same amount of the public 
factor to work with, so that, by the 
hypothesis of replication, output will 
double. 
{Manning-McMillan, 1979, p. 246] 


When there are many primary factors the 
argument is the same. Thus, replication im- 
plies that F, i=1,...,” is linearly homoge- 
neous in the private inputs; that is, 


(6) -F(AX;, R)=AF(X,, R), 


A>0, i=l,...,n. 
This form of production function was also 
used by M. Ali Khan (1980) and Thomas 
Pugel (1982). Clearly, (6) implies increasing 
returns to scale to all inputs. Means of pay- 
ing for public inputs in competitive market 
economies when (6) applies have not been 
adequately discussed, so this issue is now 
taken up. 


U. Means of Payment for Public Inputs 


Following Sandmo, the Lindahl prices of 
the public intermediate good are defined by 


(7) m= Piti 


Such prices generate a Pareto optimum if, 
for example, the production functions for 


i=1,...,n. 
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consumption goods exhibit constant returns 
to scale with respect to all inputs, as in 
Negishi and Makoto Tawada (1980). Con- 
sider, however, the problem faced by a com- 
petitive firm when (6) applies. The firm faces 
parametrically given prices for private goods 
and factors, and a given supply of the public 
input. It must solve 


m 
(8) Max p, F; (X, R)— L r,X;,— TR 
720 ral 


The following is obvious, although a proof is 
in order. 


Remark: When production processes permit 
replication, Lindahl pricing in a competitive 
market economy implies that the equilibrium 
output of firms is zero. 


PROOF: 
Suppose that X,>0.? Then (8) implies 


that (4) is satisfied. However, Euler’s The- 
orem implies that 


m 
(9) F(X, R)= X FX 
k=1 


in view of (6). Thus, profits are negative, 
since 


(10) p(X, R)= X rX- mR 
j=1 
=—a7R<0. 


But now suppose that X,=0. Then (6) 
implies 


(11) F,(0, R)=0. 
This implies that 
(12) #,(0, R)=9, 


so that profits are zero if no inputs are used. 
That is 
(13) pF,(0, R)-7,R=0. 


? That is, not all private inputs are zero. 
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Together, (10), (11), and (13) imply- that the 
firm has no output because it maximizes 
profit by using no private inputs. 


This demonstrates the infeasibility of Lin- 
dahl pricing for public inputs in a competi- 
tive market economy when the technology is 
of a reasonable type. Notice the importance 
of replication in ensuring (12), and hence 
(13). It will now be shown that there is a 
simple formula for the proportional income 
tax rate which generates enough revenue to 
pay for an efficient quantity of the public 
input. This formula will involve the pa- 
rameters 
(14) 0, =F,R/Y,, i=1,...,7, 
where 0 < 9, <1 is the elasticity of the ith 
consumption-good output with respect to 
public good supply.? Define 


(15) 


i=1,...,27, 


«5 Pi EASA iD 


i=l 


to be the ith industry’s share of the value of 
output of consumption goods. Further, de- 
fine 


(16) 


PROPOSITION: In a competitive market 
economy, the optimal amount of a public in- 
put is supplied if income taxes collected at the 
rate T=%/(1+%) are all spent on the public 
input. 


PROOF: 
From (4) and (5) it follows that 


(17) r= DF = au PF ;,G;. 


> Manning and McMillan introduced these parame- 
ters in their earlier paper, and showed their importance - 
in determining the shape of production possibilities. See 
also Tawada and K. Abe (1984). 


2 


MANNING ET AL.: PAYING FOR PUBLIC INPUTS 237 


Thus 
(18) t/f = 2 PiFiG;/ Pikit 
Multiply through (18) by 7,X,,41, j and mul- 


tiply and divide the right-hand side by R. 
This gives 


(19) 


T; Xa+ lj 
(Èp, n(x. n+1,j7 a 
_ \isl 
(PiFic/t) 
Notice that the definition (14) amples that 
(20) 
È at R= X p(y 


i=l 





5) i PY, fn. 


The linear homogeneity of G implies that 


(21) È Xan R. 


j=1 


Summing (19) over j=1,..., m, and using 
(4), (20), and (21) implies that 


(22) D Xn j = 
j=l 


The left-hand side of (22) is the expenditure 
needed to produce the public input. Total 
income (including rents, if any, due to. de- 
creasing returns to private factors) is just . 


m n 
2 F Xa+ j t È pY, 
. j=l i=l 


(23) 


The assumptions of a balanced budget and a 
proportional income tax imply, from (22) 


‘If there are nonconstant returns to scale in produc- 
ing public inputs, of course (21) does not hold. How- 
ever, (22) can be modified by including at the right-hand 
side a term reflecting the departure from constant re- 
turns. This will also appear in the tax formula (24). 
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and (23), that 


n 
È Yin, 
4) T=——=t—____. 
È pY + L pY, 
i=l i=1 


The definition (15) gives the tax formula 
from (24), on division through numerator 
and denominator by L7_, p,Y,. 


WI. Concluding Remarks 


It is frequently argued that efficiency re- 
quires that public services be financed by 
direct charges on their users. It is shown here 
to be sometimes impossible to apply user 
charges. However, the proposition suggests a 
procedure which will work even whether or 
not user charges are feasible. Furthermore, 
the proportional tax system is adminis- 
tratively much more straightforward than 
Lindahl pricing, so it is to be preferred on 
that criterion as well. 

While the economic structure considered 
here is much simplified, it is interesting that 
the parameters determining the efficient tax 
rate are,-in principle, capable of being esti- 
mated. This suggests that the conclusions 
reached here are of some relevance in 
policymaking. In this connection, it might be 
noted that an ad valorem sales tax, imposed 
on sales of the private good at the same rate 
as. the efficient income tax, is equally good. 

The problem solved in this note is similar 
to some found elsewhere. For instance, John 
Chipman (1970) provides an ideal tax-sub- 
sidy scheme for an economy with external 
economies of scale. In his scheme an in- 
dustry is taxed (subsidized) if its elasticity of 
output with respect to scale is less (greater) 


5Note that the results of this analysis rely on the 
inelasticity of factor supplies. 
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than the weighted average elasticity of all 
industries, with expenditure shares being the 
weights. The same, in effect, occurs in the 
present case. While everyone is taxed at the 
same rate, industries that are above average 


_in sensitivity to public inputs gain most, so 


they get a net subsidy. 
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Excess Labor and the Business Cycle 


By Ray C. Fair* 


In a remarkable empirical study of 168 
U.S. manufacturing plants, James Medoff 
and Jon Fay (1985) have examined the mag- 
nitude of labor hoarding during economic 
contractions. They found that during its most 
recent trough quarter, the typical plant paid 
for about 8 percent more blue-collat hours 
than were needed for regular production 
work. Some of these hours were used for 
other worthwhile work, and after taking 
account of this, 5 percent of the blue-collar 
hours was estimated to be hoarded for the 
typical plant. 

The hypothesis that firms may hold “ex- 
cess labor” during contractions was explored 
in my 1969 study, using monthly three-digit 
industry data. A model of labor demand was 
developed that is based on the idea that firms 
may at times hold excess labor. This model 
was originally estimated using the monthly 
three-digit industry data, and it was later 
estimated using aggregate quarterly data. The 
aggregate labor demand equations are part 
of my U.S. macro model. The latest discus- 
sion of the aggregate equations is in chapter 
4 in my 1984 study. Both the monthly in- 
dustry estimates and the quarterly macro 
estimates support the excess labor hypothe- 
Sis. 

The purpose of this paper is to see if the 
quantitative estimates of Medoff and Fay are 
consistent with the aggregate estimates. If 
this is the case, which the results in this 
paper show, it provides a strong argument in 
favor of the excess labor hypothesis. Essen- 
tially the same conclusion has been reached 
using two very different data sets. This is one 
of the few examples in macroeconomics 
where a hypothesis has been so strongly con- 
firmed using detailed micro data. 


*Department of Economics, Yale University, New 
Haven, CT 06520. I am indebted to a referee for helpful 
comments. 
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I. Review of the Aggregate Labor 
Demand Equations 
N 


The latest discussion of the theoretical 
model upon which the labor demand equa- 
tions are based is in chapter 3 of my 1984 
study. Only a few features of this model will 
be reviewed here. The technology is assumed 
to be putty-clay, where at any one time there 
are a number of different types of machines 
that can be purchased. The machines differ 
in price, in the number of workers that must 
be used with each machine per unit of time, 
and in the amount of output that can be 
produced per machine per unit of time. The 
worker-machine ratio is assumed to be fixed 
for each type of machine. Adjustment costs 
are postulated for changes in the size of the 
work force and for changes in the size of the 
capital stock. Firms behave by maximizing 
the present discounted value of expected fu- 
ture after-tax cash flow. The main decision 
variables of a firm are its price, production, 
investment, labor demand, and wage rate. 
Because of the adjustment costs, it may 
sometimes be optimal for a firm to operate 
“off” its production function and hold ex- 
cess labor and/or excess capital. 

The transition from a theoretical to an 
econometric model is always difficult in mac- 
roeconomics, and the present case is no ex- 
ception. This transition is discussed in 
chapter 4 of my 1984 study, and again only a 
few features will be discussed here. For the 
empirical work the production function is 
postulated to be one of fixed proportions: 


(1) Y=min{A(J-H’),u(K-A*)}, 


where Y is production, J is the number of 
workers employed, H’ is the number of 
hours worked per worker, K is the stock of 
capital, H* is the number of hours each unit 
of K is utilized, and À and p are coefficients 
that may change over time due to technical 
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progress. The variables Y, J, and K are 
observed; H7 and H¥ are not. This produc- 
tion function is only an approximation to the 
technology of the theoretical model. It does 
not allow for the existence of more than one 
type of machine, and it treats technical prog- 
ress in an inappropriate way. Even if there 
were only one type of machine in existence, 
technical progress would take the form of 
machines having different A and u coeffi- 
cients depending on when they were pur- 
chased. In order to account for technical 
progress in this way, one would have to keep 
track of when each machine was purchased 
and what the coefficients were for that ma- 
chine. This kind of detail is not possible with 
aggregate data, and one must resort to sim- 
pler specifications. 

Given the production function, the next 
step is to measure the number of worker 
hours required to produce the output each 
period. This was done as follows. Output per 
paid-for worker hour, Y/(J-H), was first 
plotted for the 1952:I~-1982:III period. (Data 
on hours paid for, H, exist, whereas data on 
hours worked, H”, do not.) The peaks of this 
series were assumed to correspond to cases 
where the number of hours worked equals 
the number of hours paid for (i.e., where 
H” = H), which implies that values of A in 
equation (1) are observed at the peaks. The 
values of À other than those at the peaks 
were then assumed to lie on. straight lines 
between the peaks. Given an estimate of À 
for a particular quarter and given the pro- 
duction function (1), the estimate of the 
number of worker hours required to produce 
the output of the quarter (denoted JH MIN) 
is simply Y/A. The peaks that were used for 
the interpolations are 1952:1, 1953:II, 1955:], 
1966:I, 1973:I, and 1977:I. The line connect- 
ing 1973:I and 1977:I was extrapolated be- 
yond 1977:I to fill out the series through 
1982:11. 

In the theoretical model, a firm’s price, 
production, investment, labor demand, and 
wage rate decisions are made simultaneously 
in the sense that all are derived from the 
solution of the firm’s maximization problem. 
For the empirical work the decisions are 
assumed to be made sequentially, where the 
sequence is price, production, investment, 
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labor demand, and wage rate. The labor 
demand equations are thus based on the 
assumption that the production decision has 
already been made. Were it not for the ad- 
justment costs of changing employment, the 
optimal level of employment would merely 
be the amount needed to produce the output 
of the period, but, because of these costs, 
excess labor may be held during certain peri- 
ods. In the theoretical model there was no 
need to postulate explicitly how employment 
deviates from the amount required to pro- 
duce the output, but this must be done for 
the empirical work. 

The estimated demand-for-workers equa- 
tion is based on the following three equa- 
tions: 


J 
(2) Alog J = a log +a,AlogY 


-1 


+a,AlogY_,+a,AlogY_,, 
(3) J*, = JHMIN_,/H*,, 
(4) H*, = He", 


where JH MIN is the number of worker hours 
required to produce the output of the period, 
H* is the average number of hours per 
worker that the firm would like to be worked 
if there were no adjustment costs, and J* is 
the number of workers the firm would like to 
employ if there were no adjustment costs. 
The term log(J_,//*,) in equation (2) will 
be referred to as the (logarithmic) “number 
of excess workers” on hand. Equation (2) 
states that the change in the demand for 
workers is a function of the number of excess 
workers on hand and three change-in-output 
terms (all changes are changes in logs). If 
output has not changed for three periods and 
if there are no excess workers on hand, the 
change in workers employed is zero. The 
change-in-output terms are means in part 
to be proxies for expected future output 
changes. Equation (3) defines the desired 
number of workers, which is simply equal to 
the required number of worker hours divided 
by the desired number of hours worked per 
worker. Equation (4) postulates that the de- 
sired number of hours worked is a smoothly 
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trending variable, where H and 6 are con- 
stants. 
Combining equations (2)-(4) yields 


(5) AlogJ= alog H 


+ ast + a,AlogY 


Jy 
+ ao log THMIN 


+a,AlogY_,+a,AlogY_,. 


This equation was estimated by two-stage 
least squares under the assumption of first- 
order serial correlation of the error term for 
the 1954:I-1982: III period. The estimated 
equation is (¢-statistics i in absolute value are 
shown in parentheses): 


J 
141 log 


(6) Alog J= JHMIN, 


= 885 — 
(3.76) (3.75) 


+ .0001762+.281A log Y 
(4.28) (8.33) 


+.119A log Y_, + .033A log Y_, 
(3.03) (1.02) 


— 00967 D593+ 00174 D594 

(2.70) (0.50) 
SE = 00355, R? =.780, D-W = 2.04, p =.447 
(4.44) 


where D593 and D594 are dummy variables 
for the 1959 steel strike. The estimated value 
of @ is —.141, which means that, other 
things being equal, 14.1 percent of the num- 
ber of excess workers on hand is eliminated 
each quarter. The impliéd value of H is 
531.97, which at a weekly rate is 40.92 hours. 
The implied value of 6 is —.00125. The 
trend variable ¢ is equal to 9 for the first 
quarter of the sample period (1954:D, and so 
the implied value of H*, for 1954:I at a 
weekly rate is 40.92-exp(—.00125 x 9) = 
40.46. For 1982:II, ¢ is equal to 123, and so 


'The first-stage regressors that’ were used for this 
work are presented in Table 6-1 in my earlier study 
(1984). The same holds for equation (9) below. 
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the implied value for this quarter is 40.92. 
exp( — .00125 x 123) = 35.09. In general these 
numbers seem reasonable. 

The estimated demand-for-hours equation 
is based on equations (3), (4), and the follow- 
ing equation: 


(7) Alog H=A log( H_,/H*;) 
+ &y log( J_,/J*,)+ a,A log Y. 


The first term on the right-hand side of 
equation (7) is the (logarithmic) difference 
between the actual number of hours paid for 
per worker in the previous period and the 
desired number. The reason for the inclusion 
of this term in the demand-for-hours equa- 
tion but not in the demand-for-workers 
equation is that, unlike J, H fluctuates 
around a slowly trending level of hours. This 
restriction is captured by the first term in (7). 
The other two terms are the number of excess 
workers on hand and the current change in 
output. Both of these terms have an im- 
portant effect on the demand-for-workers 
decision, and they should also affect the de- 
mand-for-hours decision since the two deci- 
sions are closely related. Past output changes 
might also be expected to affect the demand- 
for-hours decision, but these were not found 
to be significant and so are not included in 
(7). 
Combining (3), (4), and (7) yields 


(8) AlogH=(a,—A)logH 


+AlogH_,+ alos rat — 
1 


+ (a —A)6t¢+a,A log Y. 
The estimated equation is 


(9) AlogH=1.37— .284log H_, 
(4.95) (5.16) 


— 0659 loa — .0002501 
(3.55) 1 (4.94) 
+.120A logY 
(4.40) 


SE = 00285, R? = 398, D-W = 2.18. 


The estimated value of A is —.284, which 
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means that, other things being equal, actual 
hours per worker are adjusted towards 
desired hours by 28.4 percent per quarter. 
The excess workers variable is significant, 
with an estimated value of ag of —.0659. 
The implied value of H is 534.60, which is 
41.12 hours at a weekly rate. This compares 
closely to the value of 40.92 implied by equa- 
tion (6). The implied value of 6 is —.00115, 
which compares closely to the value of 
—.00125 implied by equation (6). No at- 
tempt_was made to impose the restriction 
that H and ô are the same in equations (6) 
and (9). Given the closeness of the estimates, 
it is unlikely that imposing this restriction 
would make much difference. 

The significance of the excess workers 
variable in equations (6) and (9) provides 
support for the excess labor hypothesis. It 
seems unlikely that a variable like this would 
be significant if firms never or seldom held 
excess labor. 


I. Comparison 


The main concern of this paper is whether 
the above aggregate empirical results are 
consistent with the Medoff-Fay micro re- 
sults. Before making this comparison, vari- 
ous concepts of “excess” labor need to be 
reviewed. Medoff and Fay distinguish be- 
tween regular production work and other 
work. Much of the other work is mainte- 
nance. They find that at its trough in output 
the typical plant paid for about 8 percent 
more hours than were needed for regular 
production work. About 3 of this 8 percent 
was used for worthwhile other work, which 
means that about 5 percent of the hours was 
truly hoarded. Firms appear to shift at least 
some maintenance work from high-output to 
low-output periods. 

For the aggregate work above there is no 


distinction between regular production work — 


and other work. Within this framework there 
are two concepts of excess labor. One is 
J/J*, which is the ratio of the actual number 
of workers to the long-run desired number. 
The other is (J:-H)/JHMIN, which is the 
ratio of total worker hours paid for to the 
total number required to produce the output. 
Note that J/J* equals (J-H*)/JHMIN, 
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where H* is the long-run desired number of 
hours worked per worker. J/J* measures 
how far the firm is from its long-run desired 
number of workers. It seems to be the ap- 
propriate “excess labor” variable to use in 
the labor demand equations, and it has been 
so used. (J-H)/JHMIN, on the other hand, 
measures the number of hours paid for but 
not worked, and it seems to be the ap- 
propriate variable to compare to the Medoff- 
Fay estimates. It will be called the “per- 
centage of excess hours.” 

If maintenance work is shifted from high- 
to low-output periods, then JHMIN is a 
misleading estimate of worker hour require- 
ments. In a long-run sense, JHMIN is too 
low because it has been based on the incor- 
rect assumption that the peak productivity 
values could be sustained over the entire 
business cycle. This error is not a serious one 
from the point of view of estimating the 
labor demand equations (6) and (9) above. If 
the same percentage error has been made at 
each peak, which is likely to be approxi- 
mately the case, the error will merely be 
absorbed in the estimates of the constant 
term in the two equations. It does mean, 
however, that (J:H)/JHMIN should not be 
compared to the Medoff-Fay concept of 
hoarded hours (i.e., to the 5 percent number). 
It is likely to be closer to the Medoff-Fay 
concept of hours in excess of regular produc- 
tion work (i.e., to the 8 percent number). The 
8 percent number, like the peak-to-peak in- 
terpolation work, does not account for 
maintenance that is shifted from high- to 
low-output periods. 

One final point should be noted before 
making the comparison. The aggregate 
estimates are based on the assumption of 
constant short-run returns to labor. If there 
are in fact decreasing short-run returns, then, 
other things being equal, JHMIN will over- 
estimate worker-hour requirements in low- 
output periods. This is because in off-peak 
output periods the values of A estimated 
from the peak-to-peak interpolations will be 
lower than the true values. The Medoff-Fay 
results show some evidence in favor of de- 
creasing returns to labor. The results are not 
very strong, however, and they do not put 
any stress on them. There is no obvious way 
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TABLE 1—ACTUAL AND PREDICTED VALUES OF (J: H)/JHMIN 
Quarter Actual Predicted Quarter Actual = Predicted Quarter Actual Predicted 
54:1 1.022 1.020 63:II1 1.026 1.026 73:1 1.000 1.009 
34:11 1.021 1.026 63:1V 1.024 1.026 73:11 1.013 1.018 
54:1 1.008 1,020 64:1 1.012 1.022 73:01 1.015 1.019 
34:IV 1.006 1.016 64:11 1.019 1.024 BV 1.014 1.018 
55:1 1.000 1.008 64:01 1.022 1.027 74:1 1.033 1.031 
53:11 1.003 1.013 64;IV 1.026 1.029 74:01 1.031 1.031 
55:0 1.011 1.015 65:1 1.018 1.019 74:01 1.042 1.038 
55:IV 1.028 1.021 65:11 1.021 1.020 T4:IV 1.045 1.046 
56:1 1.033 1.033 65:01 1.013 1.019 75:1 1.044 1.058 
56:11 1.042 1.035 65:IV 1.007 1.014 75:11 1.023 1.042 
36:01 1.047 1.041 66:I 1.000 1.012 75:10 1.011 1.027 
56:IV 1.043 1.037 66:11 1.008 1.021 75:IV 1.018 1.027 
57:1 1.038 1.038 66:11 1.012 1.024 76:1 1.013 1.020 
57:11 1.044 1.044 66:IV 1.013 1.026 76:11 1.012 1.022 
$7: 1.047 1.044 67:] 1,020 1.032 76:III 1.013 1.024 
57:IV 1,049 1.057 67:11 1.013 1,032 76:IV 1.011 1.023 
58:I 1.054 1.071 67:111 1.015 1.030 TTI 1.000 1.013 
58:11 1.047 1.062 67:IV 1.015 1.029 77:11 1.009 1.011 
58:II1 1.037 1.046 68:1 1.014 1.030 77:11 1.003 1.009 
58:IV 1.032 1.035 68:11 1.010 1,024 TT:IV 1.015 1.017 
59:1 1.038 1.036 68:1 1.010 1.025 78:1 1.016 1.018 
59:11 1.048 1,029 68:IV 1.015 1.029 78:11 1.017 1.006 
59:01 1.055 1.034 69:1 1.028 1.028 78:111 1.019 1.011 
59:IV 1.053 1.034 69:11 1.031 1.031 78:IV 1.017 1.009 
60:1 1.043 1.028 69:11 1.038 1.035 79:1 1.024 1.014 
60:11 1.065 1.041 69:IV 1.048 1,043 79:11 1.031 1.021 
60:11 1.076 1.045 70:1 1.053 1.046 79:11 1.031 1.016 
60:IV 1.084 1.052 70:11 1.051 1.045 79:1V 1.032 1.021 
61:1 1.075 1.048 70:11 1.037 1.041 80:1 1.030 1.022 
61:10 1.049 1.038 70:IV 1.046 1.051 80:11 1.044 1.044 
61:11 1.052 1.037 Til 1.025 1.033 80:111 1.043 1.037 
61:IV 1.043 1.027 TL 1.028 1.036 80:1V 1.045 1.031 
62:1 1.044 1.028 TL TH 1.024 1.037 81:1 1.030 1.019 
62:11 1.043 1.028 71:IV 1.032 1.035 81:I1 1.039 1.030 
62:11 1.038 1.030 72:1 1.028 1.026 81:1 1.037 1.028 
62:1V 1.033 1.033 72:10 1.018 1.021 81:IV 1.046 1.040 
63:1 1.038 1.033 72:11 1.015 1.022 82:1 1.055 1.048 
63:11 1.035 1.029 T2:1V 1.011 1.017 82:11 1.050 1.041 
82:11 1.047 1.040 


Note: Root mean squared error = .011. The predicted values are from a dynamic simulation that begins in 1954:I. The 


model consists of equations (6) and (9). Y and JHMIN (= Y/N) are exogenous, 


to test the constant returns hypothesis using 
the aggregate data, and so it has simply been 
assumed to be true. One should be aware, 
however, that JHMIN will be biased up- 
watd if there are decreasing returns. 

One thing that can be done to compare the 
results is simply look at the actual values of 
(J: H)/JHMIN over the business cycle. 
Another is to see what the model predicts 
these values to be. This information is 
presented in Table 1. The model consists of 


equations (6) and (9). Y and JHMIN (= 
Y/X) are exogenous. The predicted values in 
Table 1 are for a dynamic simulation for the 
1954:I-1982:III period. The results in Table 
1 show, first of all, that the model fits the 
data well. The predicted values are based on 
a dynamic simulation of 115 quarters in 
length, and the root mean squared error over 
the entire period is only .011. 

Consider now the actual values in Table 1. 
There are two possible troughs that are rele- 
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TABLE 2— PREDICTED VALUES OF (J- H)/JHMIN FOR ALTERNATIVE OUTPUT PATHS 


J-H J-H J-H 

Output JHMIN Output JHMIN Output JHMIN 
Quarter Change Change Change Change Change Change 
78:1 —1.0 .61 ~2.0 1.22 —4.0 2.48 
78:11 —2.0 .97 —4.0 1.99 —8.0 4.12 
78:11 —3.0 1.26 ~6.0 2.58 —8.0 2.67 
78:IV —4.0 1.49 -8.0 3.10 —8.0 2.08 
79:1 —4.0 1.07 — 8.0 2.20 
Notes: Output Change=100-((new Y/old Y)—1); 


(J-H)/JHMIN Change=100-(new J-H/JHMIN/old J-H/JHMIN —1). 


vant for the Medoff-Fay study, the one in 
mid-1980 and the one in early 1982. The first 
survey upon which the Medoff-Fay results 
are based was done in August 1981, and the 
second (larger) survey was done in April 
1982. A follow-up occurred in December 
1982. The plant managers were asked to 
answer the questionnaire for the plant’s most 
recent trough. For the last responses the 
trough might be in 1982, whereas for the 
earlier ones the trough is likely to be in 1980. 
Table 1 shows that in 1980 the percentage of 
excess hours reached a high of 4.5 percent in 
the fourth quarter. In 1982 it reached a high 
of 5.5 percent in the first quarter. The per- 
centages in earlier troughs are 5.4 in 1958:], 
8.4 in 1960:IV, 5.3 in 1970:1, and 4.5 in 
1974:IV. 

The Medoff-Fay estimate of 8 percent is 
thus compared to the 4.5 and 5.5 percent 
values in Table 1 for the two most recent 
trough quarters. These two sets of results 
séem consistent. There are at least two rea- 
sons for expecting the Medoff-Fay estimate 
to be somewhat higher. First, the trough in 
output for a given plant is on average likely 
to be deeper than the trough in aggregate 
output, since not all troughs are likely to 
occur in the same quarter across plants. (In 
the aggregate model, other things being equal, 
the deeper the trough, the larger will be the 
predicted percentage of excess hours, and the 
comparison of the two sets of results has not 
adjusted for different size troughs.) Second, 
the manufacturing sector may on average 
face deeper troughs than do other sectors, 
and the aggregate estimates in Table 1 are 
for the total private sector, not just manufac- 


turing. One would thus expect the Medoff- 
Fay estimate to be somewhat higher than the 
aggregate estimates, and 8 percent versus a 
number around 5 percent seems consistent 
with this. 

With respect to the predicted values in 
Table 1, in 1980 the predicted percentage of 
excess hours reached a high of 4.4 percent in 
the second quarter, and in 1982 it reached a 
high of 4.8 percent in the first quarter. These 
values compare fairly closely to the actual 
values. 

One cannot get from the Medoff-Fay re- 
sults estimates of the timing of the response 
of excess hours to output fluctuations. This 
can be done, however, with the aggregate 
equations. The results of three experiments 
are reported in Table 2. These experiments 
were performed as follows. First, the esti- 
mated residuals were added to equations (6) 
and (9) and treated as exogenous. This means 
that when the model is solved using the 
actual values of Y, perfect fits are obtained 
for J and H (and thus J- H). Second, Y was 
changed and the model was solved for the 
new values of Y. Third, the new (predicted) 
values of J-H/JHMIN were compared to 
the old (actual) values to see the response of 
excess hours to the output changes. The 
simulation period began in 1978:I. All three 
simulations were dynamic. For the first ex- 
periment Y was lowered (from its actual 
value) by 1.0 percent in the first quarter, 2.0 
percent in the second, 3.0 percent in the 
third, and 4.0 percent in the fourth and fifth. 
The second experiment was the same as the 
first except that the decreases were twice as 
large. For the third experiment Y was lowered 


VOL. 75 NO.1 


by 4.0 percent in the first quarter and 8.0 
percent in the second, third, and fourth. 

The results in Table 2 show that, for the 
first experiment, excess hours reached a high 
of 1.49 percent in the fourth quarter. For the 
second experiment, the high was 3.10 percent 
in the fourth quarter. The values for the 
second experiment are only slightly more 
than twice as large as the values for the first, 
which means that the excess-hours response 
to output fluctuations is not very nonlinear 
with respect to the size of the changes. The 
response is, however, quite nonlinear with 
respect to the timing of the changes. For the 
third experiment compared to the second 
experiment, output was 8 percent lower by 
the second quarter rather than by the fourth 
quarter. Excess hours reached a high of 4.12 
percent for the third experiment compared to 
a high of 3.10 percent for the second experi- 
ment. 

Remember, of course, that these results 
are based on the particular ‘specification of 
the aggregate model. If there are, for exam- 
ple, decreasing short-run returns to labor, 
then the increase in excess labor due to the 
fall in output will have been underestimated. 
Also, the model does not account for the 
possibility that the response of firms in 
eliminating excess labor is larger the larger is 
the fall in output. If firms begin to. decrease 
employment drastically for very large down- 
turns, the percentage of excess labor may 
actually fall as downturn size increases, and 
the model is not capable of capturing this. It 
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is unlikely that one would be able to pick up 
a response shift like this in the aggregate 
data. 


Ti. Conclusion 


The Medoff-Fay results seem consistent 
with the aggregate estimates, which is further 
evidence in favor of the excess labor hy- 
pothesis. This hypothesis has important im- 
plications for the. production function and 
investment literature. Much of this literature 
is based on the assumption that firms are 
always “on” their production functions. If 
they are not and if in fact the amount of 
worker hours hoarded during contractions, 
even after adjusting for worthwhile nonpro- 
duction work, is as much as 5 percent of 
total worker hours, it is not clear that esti- 
mates of production parameters and invest- 
ment behavior that are based on the assump- 
tion of no hoarding are trustworthy. 


REFERENCES 


Fair, Ray C., The Short-Run Demand for 
Workers and Hours, Amsterdam: North- 
Holland, 1969. 

, Specification, Estimation, and Anal- 
ysis of Macroeconometric Models, Cam- 
bridge: Harvard University Press, 1984. 

Medoff, James L. and Jon A. Fay, “Labor and 
Output over the Business Cycle: Some Di- 
rect Evidence,” American Economic Re- 
view, forthcoming 1985. 





Monopoly Unionism: Note 


By DANIEL LEONARD* 


Edward Lazear (1983) presents a model in 
which the number of unionized workers in 
an industry is endogenously determined by 
the utility-maximizing workers themselves. 
Hence in his model union firms and non- 
union firms coexist. He assumes that the 
nonunion wage adjusts so that the labor 
_market clears and full employment prevails. 

The purpose of this note is to examine the 
possibility of unemployment in Lazear’s 
model. Of all the possible rigidities in the 
labor market that could lead to unemploy- 
ment, the most natural one is the existence of 
minimum wage legislation.’ It will be shown 
that the imposition of a minimum wage may 
induce the formation of a union. Further- 
more, an increase in the minimum wage will 
result in a higher union wage, but decrease 
aggregate wage income. Finally, I investigate 
the influence of the elasticity of demand for 
labor on some indicators of union power. 

Henceforth it will be assumed that firms 
cannot pay a wage below some specified level 
W. This entails some modification of Lazear’s 
model which is now briefly presented. The 
variables W, and Wy are the union wage and 
the nonunion wage, respectively. C; is the 
cost to firm i of blocking unionization of its 
workforce with C,~ g(C;) and G(C) the 
. probability that firm i’s blocking cost does 
not exceed C; apart from this disparity in 
blocking costs, all firms are identical. d(W) 
is the demand for labor by a firm faced 
with wage W and II(W) is its profit out- 
side of blocking costs. Define II*(W,,, Wy) 
= II(Wy)— II(W,) and firm i will block 
unionization when II*(W,,Wy)>C,, hence 
the probability that a firm will block is 
GII *(W,, Wy)]. The number of firms is S 


*Department of Econometrics, University of New 
South Wales, P.O. Box 1, Kensington, N.S.W. 2033, 
Australia. I am grateful to Edward Lazear for a con- 
structive suggestion. 

Jacob Mincer (1981) addresses the minimum wage 
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and R is the number of workers. The labor 
market equilibrium condition (1) of Lazear 
must be modified as 


(la) s[1-—G[l*(W,,W,)|]a(W,) 


+ S[G[II*(W,,Wy)|]d(Wy)-R <0, 
(1b) Wy —W 0, 


(1c). The product of the left-hand sides 
` of (la) and (1b) vanishes, 


(1d) 


These equations define the union’s oppor- 
tunity locus depicted as a thick line in Figure 
1. The probability that a worker will be 
employed at the union wage is . 


W,,Wy)|]d(W,). 


The probability that a worker will bé em- 
ployed at the nonunion wage is 


W,> Wy. 


P =(S/R)[1—-G[1*( 


[S/R [Gw W)]] a7) 
Q= if Wp =W 
1-P if Wy > W 


The probability that a worker will be unem- 
ployed is (1— P — Q); note that this is zero 
when Wy > W. 

Denoting the union fee by Z each worker 
chooses W, and Wy to maximize 


2) K=P(W,—Z)+Q(Wy) 


(= P= 2)(0), 


subject to (1). 

In the case where (1b) is not binding while 
(1a) is, the analysis of Lazear applies without 
change. Hereafter I analyze the case where 
(la) is not binding while (1b) is; then the 
worker’s problem reduces to choosing W, to 
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FIGURE 1 


K= (s/R)[1- G[Il*(w,,W)]|d(W,) 
x (W, — Z)+(S/R) 
x [e[m*(W,,W)]] a7) W, 
K=(s/R)[G[0*(W,,)] 
x [d(W)W- d(W,)(W, -Z)] 
+d(W,)(W,-Z)]. 


A solution to this problem must samiy the 
first-order condition, 


(46/aW,)[a(W)W - a(W,)(W,- Z)] 

Eaz (1- G) [a (wW), > Z)+ d(W,)] =0, 
But ‘dG/dW, = G(dII*/dW,) = GAW) 
from duality theory, and the first-order con- 
dition can be stated as 
(3) (1-G@)a’(w,)(W,- Z)+ 4(W,)] 
-Gd(W,)|d(W,,)(W,- Z)— dW) W] =0 

This maximum is situated at point A in 


Figure 1. Condition (3) can be interpreted as 
follows: the first term is the product of the 
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rate of increase in union revenue per firm, 


and of the proportion of unionized firms; the 


second term is the product of the additional 
total wage payment made by a union firm 
over that made by a nonunion firm, and of 
the rate of increase in the proportion of 


nonunion firms. At the optimum the ex- 


pected gain from increasing W, (while re- 
maining employed by a union firm) is exactly 
offset by the expected loss due to increased 
militancy of firms and the subsequent in- 
crease in the number of nonunion firms. 

Let us now consider the effect of an in- 
crease in the minimum wage rate on the level 
of the union wage. At a maximum the sign of 
dW, /dW is given by the partial derivative 
of (3) with respect to W: . 


4=ca(M)la(W,(W, ~z)+a(w,)| 
+G"a(W)a(W,)[4(W,)(W, = Z) 
-d(W)W] | 
+Gd(W,)[d'(W)W+ al 
Using (3) we obtain, , l 
A=|d(W,)(W,-Z)+d(W,)] d(W) 
x (1-6) [6/(1— G) +676] 
+Gd(W,)|a(W)W+ d(W)]. 


The first and last brackets in A are marginal 
revenues. to be extracted from a firm by 
workers; clearly wage claims (and a fortiori 
W) will not be.pushed past the point where 
they. yield negative returns. Therefore a suffi- 
cient (but not necessary) condition for A to 
be positive is [G’/(1- G)+ G”/G‘|= 0. This 
condition restricts only the distribution of 
the costs of union blocking among firms; if it 
is satisfied we say that the distribution of 
these costs is “regular.” ? 


?It is clearly possible to find distributions that violate 
this regularity condition so that the result may not hold. 
However, this is only possible when g is decreasing and 
thus, for unimodal distributions, restricts only the upper 
tail. The mildness of the condition can be better grasped 
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FIGURE 2 


PROPOSITION 1: If blocking costs are reg- 
ularly distributed, the imposition of or an in- 
crease in the minimum wage will raise the 
union wage, decrease employment in both sec- 
tors, and decrease aggregate wage income 
(hence the expected income of each worker). 
The larger the increase in the minimum wage, 
the stronger are these effects. 


Most of Proposition 1 follows directly from 
the above argument. The reason why aggre- 
gate wage income decreases with W is that K 
is the average wage income; therefore any 
further tightening of the minimum wage con- 
straint lowers the attainable maximum K. 

Since this result holds in all cases where 
the minimum wage constraint is binding, we 
can draw the locus of equilibrium points as 
W rises; it is depicted by the dotted line in 
Figure 1. Proposition 1 implies that mini- 
mum wage legislation has little to recom- 
mend it: firms’ profits, average worker’s in- 
come, and output all fall as a result. The 
only unambiguous beneficiaries are union 
workers still employed after the change (non- 
union workers who are still employed may 





with the help of Figure 2. The length L is defined by 
L=- G’'/G” and 


G/Q—G)+G"/G'=(@L/(Q-G6)~1)/L>0. 


Thus the regularity condition requires that the area 
under the upper tail does not at any point exceed the 
area of the rectangle that has the tangent to g as its 
diagonal. It is obvious that this is true of concave, linear, 
or mildly convex functions. 
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have been union workers previously). The 
argument often proffered in defense of a 
minimum wage that it is the lowest “living” 
wage is not tenable in this model in view of 
the possibility that some workers are unem- 
ployed. 

Lazear correctly points out (p. 634) that if 
the critical indifference curve (which yields 
the same utility as that derived in competi- 
tive equilibrium) does not intersect the op- 
portunity locus, a union equilibrium fails to 
exist, that is, all workers receive the competi- 
tive wage (denoted by W, in Figure 1). The 
introduction of a minimum wage has a 
powerful implication for this existence ques- 
tion. Clearly, if W is large enough so that 
the critical indifference curve intersects the 
line Wy = W, a union equilibrium will occur. 


PROPOSITION 2: The imposition of a high 
enough minimum wage will result in the for- 
mation of a union sector in an industry with a 
previously competitive labor market. 


Obviously, the policy implications of these 
results depends on the empirical validity of 
the model; thus it is tempting to attempt to 
test it by examining whether the unionized 
sector has grown after the introduction of 
minimum wage legislation in various states. 
It is comforting to note that unions have 
typically been staunch supporters of a 
minimum wage, as predicted by this note. 

One finding reported by Lazear is that 
“Contrary to Marshall, inelasticity of the 
demand for labor does not imply an increase 
in union power as measured by either an 
increase in union membership or the union/ 
nonunion wage differential” (p. 631). I now 
show that when the minimum wage con- 
straint is binding, the wage differential un- 
mistakably increases with the inelasticity of 
the demand for labor. The explanation for 
this reversal lies in the fact that while in 
Lazear’s model the secondary effect of an 
increase in the union wage was to reduce the 
nonunion wage thereby making the net effect 
ambiguous (see p. 636), no such occurrence 
is possible when the nonunion workers re- 
ceive the minimum wage. 

Let us consider small changes in the elas- 
ticity of demand for labor, denoted by E > 0, 
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starting from the equilibrium position de- 
fined by (3) which can be rewritten as 


(4) Q-6)[1- E(W,-Z)/¥,] 
—G'[d(W,)(W,- Z)- dW) WW] = 
-At a maximum the sign of dW,,/dE is given 
by the partial derivative of (4) with respect 
to E: 
B=-—(1-G)(W, - Z)/W,, <0. 
Therefore dW, /dE <0. 
However, the effect of a higher wage on 
other indicators of union power is negative 
as shown: 


dP/dE = (dP/dW,)(dW,/dE) 


= (S/R)|d'(W,)(1- G). 


- G'(d(W,))'| (dW, /aE) > 0, 


and ` 
dQ /dE = (dQ/dW,,)( dW, /dE) 
. = (S/R)Gd(W,)d(W)(dW,/dE) 


<0. 


Let total net pay of union workers be de- 
noted by T = RP(W, — Z). 


T= S(1-G)d(W,)(W, -Z) 
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dT/dE = (dW, /aE)S|(1-G) 
x [a (W, (W, - Z)+ a(W,)| 
~6'(d(W,))"(W,- Z)]. 


Using (3) this simplifies to 


dT/dE = — SG'd(W,)Wa (W \(dW,/dE) 
>00. 


PROPOSITION 3: When nonunion workers 
receive the minimum wage, the inelasticity of 
the demand for labor increases the union wage, 
decreases the proportion of union workers, and 
increases that of nonunion workers. It also 
decreases the total net pay of union workers. 


Hence we would expect to find fewer union 
firms and a higher union/nonunion wage 
differential in industries with a more inelas- 
tic labor demand. 

Although these predictions are quite clear, 
they affect union power in opposite ways. On 
the whole, I would argue that a smaller total 
net pay for the union membership means a 
weaker union and beg to differ from Marshall 
in this case. 
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Why Everything Takes 2.71828... Times as Long as Expected 


By PHILIP MUSGROVE* 


It is widely observed, and almost as widely 
lamented, that everything takes longer than 
one expects. However, most attempts to ex- 
` plain why deadlines are missed and budgets 
overrun go no farther than Murphy’s (n.d.) 
often-quoted aphorism. Blaming the phe- 
nomenon on unrealistic expectations, as 
Handtvefer (1982) does, cannot explain why 
expectations are not revised after repeated 
disappointment. The problem presents both 
a theoretical challenge to economic science 
and an issue of great practical importance; a 
procedure for predicting delays could save a 
lot of money and frustration. In the absence 
of constraints on the time available for a job, 
it turns out that the ratio of time taken to 
time expected tends to e = 2.71828... for a 
job consisting of an infinite number of steps. 
Shorter jobs exceed the expected time by 
ratios less than e but never less than 2. 
Constraints on time, when the time available 
is less than what is expected to be needed for 
completion, only make matters worse. 


I. Delays in Steps and in Jobs 


A “job” is just something one wants to get 
done—and can tell whether it has been 
finished or not. A “step” is a physically 
essential part of a job, performed in se- 
quence with other steps; completing the last 
step means finishing the job. To avoid con- 
sidering intervals between steps, a step is not 
regarded as finished until the next step is 
begun. 

The first question then is, how does delay 
in a step affect the job of which the step is a 
part? Procrastinateur (1971) appears to have 


been the first to show that a delay in one step . 


introduces an equal proportional, rather than 
absolute, delay in the entire project. Study- 


*The Brookings Institution, 1775 Massachusetts 
Avenue, NW, Washington, D.C. 20036. 
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ing 283 large civil engineering projects,! in 
each of which one step triggered delay in the 
job, he found that a one-month step delay 
could slow down the project by as much as 
two years, even when nothing else went exog- 
enously wrong. I have obtained very simi- 
lar results using a large sample from the 
PAO Register (1969 et seq.), which includes 
military as well as civilian projects dis- 
criminated by presidential administration, 
cabinet agency or contractor responsible, and 
the state in which the project occurred. None 
of these variables is significant.” 
These results can be summarized in 


PROPOSITION 1: Jf S and P are step and 
project time, respectively, and DS and DP are 
step and project delays, then 


N 
1+ DP/P = [ | (1+ DS,/S;) 
i=1 


where i=1,2,..., N are the project steps. 
II. Number of Steps and Step Delays 


The finding that job delays are propor- 
tional to step delays is initially counterintui- 
tive, but is plausible once one considers that 
the delayed step interrupts the schedule of 
work, causes overtime or stretch-outs to avoid 
overtime, and even produces delays in previ- 
ously executed steps which have to be tested 
or repeated to make sure they do not suffer 
the same error which caused the delay. Pro- 
crastinateur’s research also suggests that job 
delay does not depend on where in the pro- 
ject the delayed step or “foul-up” occurs, 


1All of them, to be sure, designed and executed by 
Frenchmen. . 

2When highway projects alone are studied, the 
dummy for Massachusetts is almost significant (f = 1.83). 
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contradicting Harnischfeger’s (1976) hy- 
pothesis that delays hurt most if they happen 
near the beginning or end of a project.? A 
still more puzzling result is that the complex- 
ity or differentiation of the steps does not 
seem to matter: this contradicts the intuitive 
notion that a step is a quite arbitrary element 
of a project, and that complex steps can be 
made into simple ones by subdivision. This 
should permit better control and less delay, 
but if simple and complicated steps are 
equally dangerous as sources of delay, noth- 
ing can be gained by adding to the number 
of steps. A project such as raising a pyramid, 
in which each step consists of placing a 
single stone but some are harder to seat than 
others, might offer a test of this issue. Unfor- 
tunately, Bloch’s (1948) estimates of delays 
due to fractures and accidents at Giza are 
hotly disputed by other scholars, and any- 
way are too vague for quantitative analysis.“ 

Procrastinateur did not include the num- 
ber of steps in his analysis, but when it is 
included, the apparent paradox disappears. 
Smythe (1976), studying the limits on the 
division of labor in manufacturing, dis- 
covered that step delay tends to be inversely 
proportional to the number of steps in a 
process, confirming that subdivision of labor 
yields a gain at the level of individual steps. 
Her results give 


PROPOSITION 2: E(DS/S)=1/N, with 
var(DS/S) of order 1/N?. 


Combining Propositions 1 and 2 then 
establishes 


THEOREM 1: As a job is continuously sub- 
divided into steps, the time actually taken to 
complete it tends to e times the time antici- 
pated for its completion. 


3Harnischfeger’s hypothesis, while incorrect for de- 
lays, may still be valid for “step problems” of other 
types—for example, if the job is an airplane flight, with 
takeoff the first step and landing the last one. 

4Bioch sometimes relies on the number of days the 
Pharaoh spent sulking, which, even if correctly reported 
by the scribes, is a poor proxy for delay in construction. 
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PROOF: 
It is straightforward: substitution of Prop- 
osition 2 into Proposition 1 gives: 


Time Required /Time Expected 
=Ry=(1+1/N)* 
and lim Ry =e, as N > oo. 


Passing to the limit removes the arbitrariness 
in the definition of a step. The ratio never- 
theless converges: a job of arbitrarily many 
steps does not take forever to complete, in 
accord with experience.* It is an immediate 
corollary that even a job of only one step 
takes on average twice as long to finish as 
expected, since N =1 means Ry = 2. 


I. Time Required and Time Available 


Suppose 4 is the total time available for a 
job (exogenously determined by the “boss”), 
and that the average anticipated time re- 
quired for a step is T, so that NT is the total 
time the job is expected to take. Define m = 
NT/A as the share of the available time that 
the job is expected to use. If N and A tend 
to infinity at the same rate, holding m con- 
stant, then the probability of actually com- 
pleting x steps in an interval T is described 
by the Poisson distribution, 


p(x) =e7"m*/x! 


where x is a random variable because the 
steps vary in length or difficulty. The rapid 
decline in p(x) as x increases reflects the 
unlikelihood of “catching up” a delayed step 
by completing an additional step in a later 
interval. The terms m*/x! sum to e” over 
all nonnegative values of x. 

If m=1, so that the time appears to be 
just adequate, the project will in fact take 
2.71828... times as long to complete as an- 
ticipated. What happens if the time available 
ex ante appears to be too short? If m = 2, for 


5So-called “interminable” jobs are the proper do- 
main of Murphy’s Law. 

ŚA complete theory of personal stress reduction is 
built on this by Orff (1969). 
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example, the ratio of time taken to time 
expected becomes e° or 7.3891...: trying to 
squeeze a project into half the required time 
makes it take not twice as long to finish as 
was anticipated, but nearly eight times as 
long. This explains Shaughnessy’s (1937) 
finding that attempts to speed up projects by 
unrealistic deadlines actually end by slowing 
them down.’ Letting C be the time taken to 
complete a project, the foregoing establishes 


THEOREM 2: R = C/NT > exp(NT/A), 
as N, A> œ; for T constant. 


It is a corollary of this theorem that a job 
can actually be completed in exactly the time 
expected—a result which Theorem 1 does 
not permit—but only on condition that it be 
expected to use a negligible fraction of the 
available time. The proof is direċt: R=1 
‘requires exp(NT/A)=1, from which NT/A 
=0. This result also accords with experi- 
ence: the only jobs finished on time are those 
for which nobody is in a hurry. 


7Shaughnessy’s results for Soviet labor productivity 
are violently disputed by Vodkapiu (1937), who—curi- 
ously—published first. Subsequent evidence, however, 
tends to vindicate Shaughnessy. 
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The Design of an Optimal Insurance Policy: Note 


By GEORGE BLAZENKO* 


In an article in this Review, Arthur Raviv 
(1979) examines Pareto optimal insurance 
policies when an insurer incurs settlement 
costs C induced by indemnity “J” for loss x. 
Raviv’s main result is that a necessary and 
sufficient condition for the Pareto optimal 
deductible to equal zero is C’(J)=0. This 
implies that deductible policies give the best 
tradeoff between risk sharing and economiz- 
ing on costly claim settlements. Since in 
practice these costs are significant, the theo- 
rem is of considerable importance. Among 
others, this has been recognized by Robert 
Townsend (1979), Michael Brennan and Ray 
Solanki (1981), David Mayers and Clifford 
Smith (1981), Gur Huberman, Mayers, and 
Smith (1983), Harris Schlesinger (1981), and 
Stuart Turnbull (1983). The theorem is cor- 
rect, but Raviv’s proof is not. 

In this note a corrected proof for the theo- 
rem is given., The corrected proof is im- 
portant in itself because it allows for a 
generalization to a greater variety of transac- 
tions costs than has previously been consid- 
ered (see my 1984 paper for details). Section 
I develops the setting for the problem and 
the notation to be subsequently used. Raviv’s 
error and the corrected proof are presented 
in Section II. 


I. Insurance with Costly Claim Settlement 


The insured faces a random loss x, 0< x 
<T, with density f(x)>0. Insurance in- 
demnity is given by the schedule 


(1) 0<I(x). 
Costs of claim settlement are given by 


C[1(x)] with C’2= 0. This cost represents a 
deadweight loss relative to both insurer and 


‘Accounting Group, University of Waterloo, 
Waterloo, Ontario N2L 3G1, Canada. 
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insured. For simplicity, it is assumed that 
C[0]= 0. 

The insurer’s final wealth is. Wo + P. — I(x) 
—C[I(x)], where Wy is initial wealth and P 
is the premium. The insured’s final wealth is 
w— P— x+ I(x), where w is the insured’s. 
initial wealth. 

Twice differentiable utility functions for 
insurer and insured are V and U, respec- 
tively, both concave: increasing. To find 
Pareto optimal contracts the insured’s: ex- 
pected utility is maximized subject to the 
insurer reaching a required utility level. 


(2) max f| Ufo- P—x+1(x)} F(x) dx, 
subject to (1) and 
(3) [V(t P-1(x)-C[(x)]} 


x f(x) dx > K 2 V(W). 
The Hamiltonian is 
(4) Ulw-P-x+1(x)} f(x) | 
+AV{ W+ P-I(x)—C[I(x)] } f(x), 


_ where A is a constant. Necessary conditions 


for a maximum with respect to indemnity 
are, 


(5) U{w—P—x}-AW{W+P} 
x(1+C’[0]) <0 

(6) U'{w-P-—x+I*}-d\V{W+P 

_1*—clr*}}(14.c[r*]) =0 I*>0. 

Assuming the Hamiltonian is concave in J, 


necessary conditions are sufficient for a max- 
imum. The relation, P(X), between the de- 
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ductible x and the premium P is 
(7) U{w-P-X} 
— AV {W + P}(1+C’[0]) =0. 


Equation (6) implicitly defines 7* as a func- 
tion of x and P, but since P is an implicit 
function of ¥ through (7), J* can be consid- 
ered a function of x and X. 


I. Deductible Policies 


Raviv’s aim is to find 0P/0dxX given that 
the insured’s expected utility is constant and 
3P/ 3X given that the insurer’s expected util- 
ity is constant, and show that the former is 

- greater than the latter. If this is true, the 
reduction in premium the insured requires to 
maintain utility for an increase in deductible 
is less than the maximum premium reduction 
the insurer is willing to accept. In such a case 
it is possible to increase utilities of both by 
increasing the deductible. The implicit func- 
tion theorem is used to find the derivatives. 
These depend upon the optimal indemnity 
schedule J*, which in turn depends upon the 
loss and the deductible. However, I*(x, X) 
and d1*(x, X)/0X = OI*/dP - dP(x)/dx, 
which appear in the desired derivatives en- 
compass equation (7) which determines the 
relation P(X). This means that when writing 
insurer ‘and insured expected utilities as 
functions of the indemnity schedule J *(x, xX) 
the relation P(X) between the premium and 
the deductible is assumed. To seek a further 
relationship between the premium and de- 
ductible holding expected utilities constant is 
inappropriate. Insurer and insured expected 
utilities based on the indemnity schedule 
I*(x, X) must be treated as functions of X 
‘alone, the premium P and the deductible ¥ 
are not free to vary independently. 


A. Corrected Proof 
From (7) 
(8) dP/dx =—R,(w-—P-X) 


/(R,(@— P—X%)+R,(W+P)| <0, 


MARCH 1985 


where R, and R, are the Arrow-Pratt in- 
dices of risk aversion. The insured’s expected 
utility with a deductible policy is 


U*(z) = [Ule - P(z)— x} f(x) dx 
+ fUo — P(¥)—x+I*(x, X)} f(x) dx. 
The derivative with respect to X is 
- P(x) ['0"(o~ P(R)—a) (0) d 
+ [Uo -P(¥)-x+1*(x,¥)) 
x[- P(x)+ a1*/ dz] f(x) dx. 
The insurer’s expected utility is 
VAE) = [TVO + P(E) A) dx 
+ [VAPE 


~ C[7*]} f(x) ax. 


The derivative with respect to-the deduct- 
ible is . 


V{W,+ P(3)}P (3) fI) dx 
> [vm + P(%)—I*(x, x)-C[I*]} 


x [P’(%)— (1+ C’) 1*/ 3z] f(x) dx. 
Problem (2) is completed by maximizing 
(9) U*(%)+AV*(z) 
with respect to X; this gives the Pareto opti- 


mal deductible. Constraint (3) serves to de- 
termine A. 
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The derivative of (9) evaluated at. ¥ = 0 is 


—P'f"[U{o-P-x4I*) 
0 


-AVAM + P—1*—C}] f(x) de 


+ ['lU{o-P-x+1} 


C}(1+ c’)| 
x OI*/R- f(x) dx: 


From (6) the second. term is zero. Also from 
(6), and assuming C’> 0, the first term in 
square brackets is positive. This means the 
entire.first term is positive and therefore the 
Pareto optimal deductible is not zero. If C’ 
= 0, both terms are zero and the Pareto 
optimal deductible is zero. 

If (9} is maximized at X =T, a risk-sharing 
arrangement that makes both parties better 
off is not possible. In this case the costs of 
claim settlement overwhelm the advantages 
of risk sharing. 


= MW {Wt P- It 


REFERENCES 


Blazenko, George, “Optimal Insurance Poli- 
cies,” Working Paper, Faculty of Com- 


BLAZENKO: OPTIMAL INSURANCE 255 


merce and Business Administration, Uni- 
versity of British Columbia, 1984. 

Brennan, Michael J. and Solanki, Ray, “Optimal 
Portfolio Insurance,” Journal of Financial 
and Quantitative Analysis, September 1981, 
16, 279-90, 

Huberman, Gur, Mayers, David and Smith, Clifford 
W., “Optimal Insurance Policy Indemnity 
Schedules,” Bell Journal of Economics, Fall 
1983, 14, 415-26. 

Mayers, David, and Smith, Clifford W., 
“Contractual Provisions, Organizational 
Structure, and Conflict Control in In- 
surance Markets,” Journal of Business, July 
1981, 14, 407-34. 

Raviv, Arthur, “The Design of an Optimal 
Insurance Policy,” American Economic Re- 
. view, March 1979, 69, 84-96. 

Schlesinger, Harris, “The Optimal Level ‘of 
Deductible in Insurance Contracts,” Jour- 
„nal of Risk and Insurance, September.1981, 

` 48, 465-81. 

Townsend, Robert M., “ Optimal Contracts and 
Competitive Markets with Costly State 
Verification,” Journal of Economic Theory, 
October 1979, 21,.265-93. 

Turnbull, Stuart M., “Additional Aspects of 
Rational Insurance. Purchasing,” Journal 
‘of Business, April 1983, 56, 217-29. 


A Further Comment on Preemptive Patenting 
and the Persistence of Monopoly 


By JONATHAN A. K. Cave* 


Several recent papers in this Review have 
raised the question of whether the patent 
system can lead to inefficiencies in the in- 
novative process by encouraging inefficient 
incumbent firms to preempt more efficient 
rivals. (See Richard Gilbert and David New- 
bery, 1982; 1984, and Stephen Salant, 1984.) 
In the course of this discussion, the focus has 
shifted away from the interesting question of 
whether innovation will be done efficiently to 
the tangential issue of whether an incumbent 
firm or a rival will do the innovation. I shall 
argue that any such inefficiency of innova- 
tion is limited by the possibility of bargain- 
ing, and that the issues of which markets are 
allowed to function and which party does the 
innovation, raised in the Reply by Gilbert 
and Newbery (1984) to the Comment by 
Salant, are somewhat beside the point. 

Salant argued that the possibility of post- 
innovation bargaining between the incum- 
bent and a more efficient entrant limits the 
profitability of inefficient preemption. Gil- 
bert and Newbery point out that the in- 
cumbent may be able to purchase the RaD 
technology of the entrant at a price, which 
means that the incumbent will still develop 
the innovation. I wish to make two simple 
points. The first is that the transactions cost 
of purchasing an alternative R&D technol- 
ogy serves as an upper bound on the cost 
disadvantage of the incumbent firm, so its 
introduction reinforces Salant’s contention 
that the adverse efficiency implications of the 
patent system are less than they appeared in 
Gilbert and Newbery’s 1982 article. The sec- 
ond point is that the possible purchase of the 
efficient R&D technology by the incumbent 
limits the extent to which innovation by the 
incumbent merits the epithet “inefficient.” 


*The Rand Corporation, 1700 Main Street, Santa 
Monica, ‘CA 90406. I thank Robert Clower and an 
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As I understand it, Salant’s contention 
runs something like the following. An in- 
cumbent facing the possibility of a patent 
race has the following choice: he can wait for 
an entrant to win the race, and then strike a 
bargain with that entrant; or he can spend 
enough money to preempt the entrant, this 
being the amount the entrant spends plus the 
“disadvantage” A. 

Suppose that a successful entrant would 
earn an amount X from the bargain; compe- 
tition among entrants will ensure that each 
serious contender is “bidding” X, so that the 
incumbent firm must spend at least X + A to 
preempt. Assuming that monopoly profits 
are M, the value of preemption to the in- 
cumbent is 


(1) M-X-A. 


On the other hand, the bargain may not be 
costless. Let us assume that it costs T to 
consummate the bargain. Assuming that the 
result of the bargain is monopoly profits to 
the industry, the monopolist will get 


(2) M-X-T. 


Salant’s point is that RaD will be done by 
the inefficient incumbent iff the quantity in 
(1) exceeds the quantity in (2), or, equiv- 
alently, iff 


(3) T>A, 


which seems unsurprising. In other words, 
the opening of a costly market between the 
incumbent and the entrant places a bound 
on the inefficiency characterizing the innova- 
tive process. A firm with a large cost disad- 
vantage would not choose to preempt; in- 
stead it would choose the more profitable 
path of waiting to see which entrant wins the 
race, and then striking a bargain with that 
entrant. 
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In their Reply, Gilbert and Newbery differ 
heatedly with this conclusion. They point out 
that the market opened by Salant is just one 
of several markets whose closure or ineffi- 
cient (costly) functioning is responsible for 
their result. They mention the bargain over 
the fruits of the patent race that Salant refers 
to, with the difference that the transactions 
cost T is renamed T,. In addition, they 
mention another possibility: the incumbent 
could obviate his cost’ disadvantage by 
purchasing the superior R&D technology 
that, in their model, is the sole reason for 
the entrants’ cost advantage over the incum- 
bent. This transaction has an associated 
transactions cost that Gilbert and Newbery 
denote T}. 

Before going further, I should mention 
that the source of this superior technology 
and the nature of the transactions cost T, are 
important. If the incumbent does acquire the 
new technology and thereby wins the race, 
the innovation has at least been developed 
with the efficient technology. Therefore, pre- 
emption is not necessarily inefficient. On the 
other hand, unless the new technology is 
purchased from one of the most efficient 
entrants and T, is a pure rent to that en- 
trant, the cost to the industry of realizing the 
innovation is higher than it might otherwise 
have been. 

Gilbert and Newbery allow for additional 
unmeasured imperfections in carrying out 
either of the bargains referred to, so that 
total industry profits from the post-innova- 
tion bargain between the incumbent and the 
successful entrant may be less than M — T}. 
In addition, the incumbent who succeeds in 
beating an entrant spending X may spend 
more than X + T. However, the authors offer 
no explanation for these leakages, and I shall 
neglect them. 

In any event, if the incumbent buys the 
new technology (for X +T) and beats the 
entrant, he gets 


(4) Mex. 


If the incumbent preempts the entrant using 
his old (inefficient) R&D technology, he gets 


(5) M-X-A. 
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On the other hand, if he loses and bargains 
with the entrant, he gets 


(6) M-X-T). 


In this presentation, preemption will be 
worthwhile iff the transactions cost associ- 
ated with bargaining over the patent exceeds 
either the transactions cost associated with 
purchasing the new R&D technology or the 
incumbent’s cost disadvantage: 


(7) T, > min{T,, A}. 


T, and T are manifestly identical; the sub- 
stantive issue concerns the relation between 
T; and A. 

If (7) does not hold, the innovation will be 
developed (efficiently) by an entrant using 
the better RaD technology. If (7) does hold, 
and if A >T}, the innovation will be devel- 
oped by the incumbent, but the incumbent 
will be using the new technology. If the issue 
is the efficiency of innovation and not the 
question of who does the innovation, our 
attention shifts to the nature of the transac- 
tions cost T',. To the extent that it represents 
a redistribution of profits within the in- 
dustry, it does not affect the conclusion that 
innovation is still efficient. In any event, it 
places an upper bound on the inefficiency of 
innovation. Finally, if (7) holds, and A < T}, 
innovation will preempted by the inefficient 
incumbent. 

Even if we take the position that the entire 
R&D transactions cost T} represents an in- 
efficiency, we are left with the conclusion 
that the amount lost is limited. The introduc- 
tion of the additional transaction has only 
served to weaken the argument against the 
patent system. On the other hand, the sep- 
aration of this transactions cost from the 
incumbent’s “cost disadvantage” requires 
some justification. As economists, we should 


lIn their Reply, Gilbert and Newbery focus on the 
“relative transactions costs” as a determinant of pre- 
emption. While I have argued that it is the-cost disad- 
vantage of the incumbent that must be compared to the 
transactions cost of bargaining over the patent, it seems 
quite implausible that the latter should exceed the cost 
of bargaining over the “pig in a poke” of a new R&D 
technology. 
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be sufficiently comfortable with the concept 
of opportunity cost to recognize that in the 
absence of differential uncertainty about the 
outcome of innovative activity T} is itself an 
upper bound on the cost disadvantage of the 
incumbent firm. After all, there are many 
ways of doing R&D, one of which is to 
purchase and use a new technology. A ra- 
tional firm would certainly use the least ex- 
pensive of these. This implies that T} >A, 
and reduces equation (7) to Salant’s equation 
(3). Thus, the transactions cost introduced by 
Gilbert and Newbery is irrelevant to the 
efficiency and preemption issues. 

More importantly, while either T} or A 
may be relatively large, the meaning of (7) is 
that they will only result in efficiency losses if 
one of them is less than the- transactions cost 
of patent. transfer, I,, which in reality is 
often fairly’ small. 

All of the papers address themselves to the 
question of whether the possibility of pre- 
emption will lead to inefficient R&D ex- 
penditures. While it is difficult to discuss this 
sensibly in the context of a model that ab- 
stracts from demand and from the real -re- 
sources consumed by unsuccessful competi- 
tors in a patent race, some. lessons can be 
drawn. One of -these, which I. understood as 
being the point of Salant’s Comment, is that 
the possibility.of bargaining places an upper 
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bound on the inefficiency created-by preemp- 
tive patenting. Gilbert, and Newbery’s Reply 
seems to miss this point entirely. The eco- 
nomically relevant issue is not whether pre- 
emption can occur, but whether the possibil- 
ity of preemption has negative efficiency 
implications. In their attempt to deny Salant’s 
contention that the possibilities for ineffi- 
cient- preemption are not as great as might 
appear in the absence of bargaining, Gilbert 
and Newbery inadvertently reinforce the im- 
plication that the inefficiency associated with 
innovation. is bounded. by. the possibility. of 
bargaining, regardless of who wins the patent 
race. 
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A Curse on Several Houses 


By Boris P. PESEK* 


Suppose that the consumer has the choice 
among (a) a zero-yield and zero-risk asset, 
(b) a high-yield and excessively risky asset, 
(c) a low-yield and zero-risk asset, and (d) 
some real asset. If we restrict the consumer 
to the first two, he will select the first one, 
called “speculative balances.” In our world 
in which the consumer has all four choices, 
he will never select these balances. One 
economist (see my.1976 paper) wasted al- 
most two pages of the Journal of Econom- 
ic Literature proving that a consumer will 
prefer a positive risk-free income to 
zero income. Three economists (Winston 
Chang, Daniel Hamberg, Junichi Hirata, 
1983) wasted eight pages and some matrix 
algebra on a renewed effort to persuade the 
profession of the same thing. Linear extrapo- 
lation suggests that a renewed effort will 
become due in 1990. 

But the problem is more serious. Given 
that the demand for speculative balances 
must be zero, Chang et al. ask (p. 46) why so 
many texts analyze the demand for them. I 
would add that these texts go on to raise the 
‘specter of a price-theoretic monstrosity—an 
infinite demand for speculative balances 
(“the liquidity trap”) and its devastating 
consequences for monetary policy. This is 
not uriusual. Texts give much space to the 
theory that current consumption is de- 
termined by unmeasurable future income, 
about which each of us forms only vague and 
changeable guesses (see my 1979 paper). The 
“Pigou effect” is “explained” to under- 
graduates even though its currency base (Don 
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Patinkin, 1969, p. 1154) is a microscopic 
fraction of aoa wealth, and even though 
the effect is theoretically superfluous (see my 
1982 paper). Many other such cases could be 
mentioned. 

Let me speculate ‘why pedagogic failures 
litter our texts. The suppliers prefer to sell 
thick (expensive) books. Many of the inter- 
mediaries attract and impress’ students by 
endowing our field with more scientific con- 
tent than it actually has. And, the captive 
demanders are not given protection by rigor- 
ous and extensive journal reviews of what 
should be the cornerstone of economics, ‘the 
textbooks. Thus they are forced—to use 
Frank Knight’s felicitous phrase—to “know 
too many things that just ain’t so.” 
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Experimental Economics: Comment 


By RONALD A. HEINER* 


In two important studies, Charles Plott 
(1982) and Vernon Smith (1982) assess the 
current state of the literature about labora- 
tory experiments in economics. As a profes- 
sion, we are becoming aware that experimen- 
tal methods can be applied to our models, 
with cautious but growing confidence that 
these procedures can help us evaluate alter- 
native theories. These are significant devel- 
opments whose potential ramifications are 
only beginning to be explored. 

Given the importance of laboratory test- 
ing, I would like to discuss a key feature of 
past experiments, one that has not been fully 
appreciated because of its central role in 
standard economic theory. In particular, 
these experiments depend on inducing agents 
to respond according to a prespecified value 
structure. This usually amounts to starting 
with a known and fully determinate set of 
demand and supply value schedules for all 
transacting agents. Smith, for example, speci- 
fies four major principles about how prefer- 
ences are to be experimentally induced (non- 
satiation, saliency, dominance, and privacy; 
see pp. 931-35). 


I 


I do not intend any criticism about in- 
duced preferences being somehow “artificial” 
or not “real.” Smith rightly points out that 
many naturally occurring or field markets 
also attempt to induce values by linking 
otherwise intangible assets (for example, 
airline travel vouchers) to specified bundles 
of rights to other more tangible commodities. 
Both field-induced and laboratory-induced 
preferences thus merit the same method- 
ological status for theory evaluation. Plott 
also emphasizes that laboratory markets (al- 
though simpler and specialized compared to 
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natural markets) are still no less real than 
naturally occurring markets. They still repre- 
sent legitimate special cases for which theo- 
ries of general validity should be expected to 
apply. 

The issue I raise is whether agents in non- 
experimental markets behave according to 
well-defined, complete preference orderings. 
What if agents must deal with uncertainty 
about which options are more or less pre- 
ferred? Do natural or field markets simply 
reflect agent valuations that exist indepen- 
dently of exchange opportunities? Or do they 
help produce viable exchange patterns in the 
absence of fully determinate values of par- 
ticipating agents? Do markets simply com- 
bine pre-existing values, or do they organize 
a sequence of bids and offers as a feedback 
process helping agents cope with uncertainty 
in their own valuations? 

Standard choice theory ignores these ques- 
tions by postulating a complete preference 
ordering for each transactor. This applies 
whether preferences describe apple vs. orange 
consumption decisions, or an agent’s attitude 
toward risk between probabilistic contin- 
gencies. Yet, in each case, preference uncer- 
tainly is a plausible possibility. 

For example, suppose we lined up before 
the customers of a grocery or department 
store a thousand randomly selected commod- 
ity baskets from the store. Is it likely that 
any of them would have secure beliefs about 
the relative value of all of the baskets? More- 
over, if valuations for these commodity com- 
binations are not well-defined, how it is that 
market prices are determined when there are 
no pre-existing value schedules to guide 
supply and demand decisions?’ This does 


l These issues are even more important for expected 
utility models of behavior under uncertainty, where 
agents can infer reliable probabilities of potential situa- 
tions, or at least organize their experience into subjective 
probabilities of future contingencies. In addition, agents 
know all possible events that might eventuate, and all 
possible actions that might be useful to select. Such 
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not mean that agents’ supply-demand behav- 
ior in field markets will fail to respond to 
price offers of other agents, or that a de- 
terminate market-clearing price will not be 
generated. Rather, the source of these regu- 
larities would have to be found in something 
other than agents reacting with no uncer- 
tainty about what is more preferred. 

Preference uncertainty may also affect the 
convergence properties reported by Smith, 
and the efficiency measurements highlighted 
by Plott. The effect of changing exchange 
institutions or property rights may also de- 
pend on the type of uncertainty affecting 
agent valuations. Past experiments represent 
a special class of situations where agents 
have access to completely reliable value in- 
formation to guide their interactions with 
each other.? But will convergence or ef- 
ficiency properties be sensitive to the reliabil- 
ity of information that guides these interac- 
tions?? 

Past experiments are also typically struc- 
tured around an auction market process 
where agents follow specified rules to both 
make and respond to exchange offers of 
others. However, their success in dealing with 
each other may be significantly affected by 
how markets are organized, especially if 
agents are not guided by pre-existing val- 
uations that are independent of how differ- 
ent kinds of markets generate price informa- 
tion. 

Auction markets, for example, often pro- 
duce a volatile sequence of price offers that 
agents must plan for and coordinate with 


ability to comprehend the future is much more difficult 
than avoiding computational mistakes in a world of 
known utility information over a fixed set of options 
(such as with a fixed product inventory from a store). 
See John Hey (1979, pp. 232-34; and 1981). 

?This does not mean that these situations are irrele- 
vant for testing. As emphasized by Plott, theories pur- 
porting general validity must therefore apply to special 
case laboratory environments. 

3 The idea of preferences as a potentially vulnerable 
information source is novel from the perspective of 
standard economic theory, and briefly discussed below 
in remark 3. For recent analysis about the viability of 
agents allowing their preferences to evolve rather than 
taking them as given, see Michael Cohen and Robert 
Axelrod (1984). See also Paul Slovic and Sarah Lichten- 
stein (1983, pp. 599-600, 602-03). 
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their individual consumption and investment 
decisions. Could this extra complexity con- 
tribute to uncertainty in agents’ valuations, 
thereby conditioning where “flex” vs. “fix” 
price markets will evolve in an economic 
system? Could other features of intra- and 
intermarket organization (such as the evolu- 
tion of money, firm organization, or owner- 
ship rules) indirectly result from how they 
affect agents’ ability to cope with uncertain 
values? 

The above queries about value uncertainty 
can be criticized in a number of ways. The 
simplest is to point out that these issues are 
outside the well-established theoretical pur- 
view of economics, which has always pro- 
ceeded by postulating well-defined prefer- 
ences for all transactors (whether they are 
commodity preferences, risk preferences, 
subjective probabilities, asset valuations, 
etc.). Past experiments are motivated within 
this theoretical context, and can be viewed as 
trying to determine the effects of this pos- 
tulate for different institutional and property 
right settings. $ 

Nevertheless, there is a crucial perspective 
from which questions of value uncertainty 
must be admitted, as suggested by a domi- 
nant theme of Smith’s paper: 


... The roots of our discipline require a 
complete reexamination; .... Above all, 
we need to develop a body of knowl- 
edge which clarifies the difference be- 
tween what we have created (theory as 
hypothesis) and what we have dis- 
covered (hypothesis that, to date, is or 
is not falsified by observation). [p. 952] 


The assumption of well-defined prefer- 
ences is the foundation from which our for- 
mal models are built; thereby representing 
the most important created element of our 
theoretical analysis. Thus, it is vital in the 
early stages of laboratory testing that we do 
not inadvertently establish a methodological 
precedent requiring future experiments to 
be structured around this created element. 
Rather, much in the spirit of these early 
experiments, we must broaden their design 
to investigate the effects of relaxing this 
created feature. For example, how are in- 
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dividual behavior and market structure af- 
fected by value uncertainty within different 
exchange situations? 

A few brief remarks are directed toward 
this question: 

1) How do we model the impact uncer- 
tainty on behavior, especially when agents 
cannot discern reliable probability infor- 
mation about the value of consequences re- 
sulting from their exchange commitments? 
Our formal models have almost universally 
ignored this issue.* I have elsewhere (1983, 
1985) suggested a different theory in which 
genuine uncertainty, far from being un- 
analyzable, instead tends to produce regular- 
ity in behavior. The reason is that uncer- 
tainty requires an agent’s flexibility to use 
information must be constrained to simpler 
behavior patterns that can be reliably admin- 
istered. For example, a clear prediction of an 
inverse reaction to higher prices (i.e., the law 
of demand), is implied from preference un- 
certainty, which is not derivable if fully de- 
terminate preferences are assumed.’ 

2) Using uncertainty to regulate behav- 
ior has already been implicitly incorporated 
in the privacy condition discussed by Smith 
(see pp. 934-35). Maintaining privacy means 
agents are only informed of their own value 
schedules but not those of other agents. This 
condition makes interpersonal utility infor- 
mation highly uncertain, so that agents can- 
not reliably use such information to pursue 
interpersonal utility goals (i.e., they cannot 
reliably deviate from their pre-assigned value 
schedules). Consequently, agent behavior is 
simplified to patterns predicted from their 
individual value schedules, even though they 
might otherwise respond to interpersonal 
utility information.® 


4Rational expectation theorists, such as Robert Lucas, 
even claim that no economic reasoning will be of value 
without well-defined, objective frequency information to 
guide behavior. See Lucas (1981, p. 224) and Steven 
Sheffrin (1983, p. 13). 

5That is, the law of demand is implied without 
qualification for income effects as in standard Slutsky 
equation treatments. See my 1983 article, pp. 579-80, 

‘Similar results also apply to experiments reported 
by Plott that varied what agents were permitted to know 
about other agents. Plott states, for example, in the 
“incomplete information” experiments of Fouraker and 
Siegel, a simpler pattern of convergence around the 
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3) A recent example of experiments 
where induced preferences have an elem2nt 
of uncertainty is Plott and Shyam Sunder 
(1982). Each participant is assigned a value 
function that depends on realized dividend 
rates, which in turn depend on (two or three) 
states of nature (generated by a bingo device 
before each trading period starts). Such ax- 
periments are a legitimate but limited step to 
incorporating preference uncertainty. They 
are limited because: uncertainty is produced 
by a statistical process which is exogenous to 
the resulting trading interactions between 
participants; only two or three exogenous 
states of nature are involved; each state of 
nature produces the same type of mathemati- 
cally prespecified change in agents’ assigned 
value schedules (whose functional forms are 
also known and invariant to realized staies 
of nature). 

More basic features to address in experi- 
mental design are value uncertainties that 
cannot be resolved except through agents 
committing themselves to particular ex- 
change offers as prompted by actual par- 
ticipation with other competing agents. A 
closely related question is how such uncer- 
tainty affects behavior within a given market 
when that market is itself embedded within 
several interconnected markets which differ 
in their internal organization. This may be a 
clue to why differently organized markets 
evolve into stable patterns of interdepen- 
dence with each other. 

4) In standard choice theory, prefer- 
ences are the ultimate reference point from 
which agents evaluate their behavior. Thus, 
preferences are necessarily that which th2y 
should maximize. When values are uncertain, 
however, preferences do not necessarily have 
special status over other information that 
might affect behavior. Rather, they are sim- 
ply another information source which may Dr 
may not reliably direct how to act.” An ageni’s 


competitive equilibrium price was observed compared to 


that generated under “full information” conditions (see 
p. 1513). 

7The same issue applies to any behavioral feedback 
process affected by an agents perceptual mechanisrrs, 
such as expectations about future price or wage move- 
ments, asset yields, government policy, etc. See also the 
references cited in fn. 3 above. 
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preferences instead represent an internally 
generated feedback process that helps guide 
how to interact with the environment. 

Exchange environments also enable agents 
to interact with each other in an organized 
and often repeated fashion. Markets thus 
provide agents with additional feedback that 
may help guide their behavior. 

The objective now becomes to understand 
how different environmental settings (for ex- 
ample, different institutions or property 
rights) affect the reliability of individual and 
market guidance processes, thereby affecting 
the exchange patterns and market organiza- 
tion that will arise in these situations. In 
pursuing this objective, the analysis of feed- 
back mechanisms studied in cybernetics may 
be a fruitful tool, one that has been little 
used in economics.® 


H 


Laboratory experiments in economics have 
been structured around the assumption of 
fully determinate preference orderings, usu- 
ally in the form of prespecified demand and 
supply value schedules. This assumption is 
basic to standard choice theory, but it is 
nevertheless a theoretically created rather 
than an empirically discovered feature. 

Thus, if our objective in the development 
of laboratory testing and methodology is to 
distinguish between creation and discovery, a 
broadening of experimental design to allow 
for value uncertainty is necessary. In so 
doing, significant further discovery may be 
identified, especially in more complex ex- 
change environments where the effects of 


8As just one possibility, we can use information the- 
ory to measure the complexity of behavior necessary to 
fully maximize different preference relations (for an 
introductory discussion, see Ross Ashby, 1963, ch. 11). 
This required complexity (in order to maximize) may far 
exceed that which an agent can reliably administer (see 
my earlier paper, 1983), thus producing behavior which 
deviates substantially from that implied by standard 
optimizing models, or which may produce regularities 
in the way preferences evolve that are able to affect 
behavior. 
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uncertainty will become increasingly im- 
portant. 
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Experimental Economics: Comment 


By DANIEL FRIEDMAN* 


In his comment on experimental method- 
ology in this issue, Ronald Heiner reminds 
us that the evidence for a bedrock assump- 
tion of economic theory—the existence of 
well-defined individual preferences—is not 
very compelling in nonexperimental market 
settings. Of course, this point in itself is not 
new: it is a central theme in the first three 
books reviewed in the General Economic 
Theory section of the June 1983 issue of the 
Journal of Economic Literature, for example. 
Heiner goes on to suggest that the induce- 
ment of value itself be studied experimen- 
tally, and I agree that this is a potentiall 
important area of research. 

To a certain extent, “preference [or value] 
uncertainty” has already been incorporated 
in some laboratory experiments. For exam- 
ple, Charles Plott and Shyam Sunder (1982) 
and my paper with Glenn Harrison and Jon 
Salmon (1984) induced state-contingent pref- 
erences, the actual state being unknown dur- 
ing some trading periods. Well-defined prob- 
abilities over states were induced in these 
experiments however, and the results were 
surprisingly (to me at least) consistent with 
expected utility theory. It might be interest- 
ing to see what happens when such probabil- 
ities are not induced. For instance, subjects 
might be told that the state of nature has 
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already been determined in some unspecified 
manner, but will only be revealed after the 
market closes. 

I suspect that Heiner would not be fully 
satisfied with such experiments. He raises the 
interesting possibility that individual prefer- 
ences may mutually interact with the ex- 
change process and market organization in 
nonexperimental settings. In particular, the 
standard assumption that preferences are in- 
dependent of market activities may blind us 
to important phenomena. Experimentalists, I 
am sure, would welcome suggestions for 
laboratory tests of this possibility, and Heiner 
may find (as several other theorists already 
have found in different contexts) that his 
own alternative theory will be sharpened if 
he tries to devise such tests. 
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Experimental Economics: Reply 


By VERNON L. SMITH* 


More than in any particular method of 
inquiry, I think the hallmark of science is to 
be found in a constructively skeptical atti- 
tude toward knowledge.! The more funda- 


*Department of Economics, University of Arizona, 
Tucson, AZ 85721. 

1The principal contribution of Poppers falsifi- 
cationist methodology is, I believe, the influential at- 
tempt to develop a formal logic of skeptical inquiry. 
That the attempt has failed, in the sense that it has 
produced no defensible codified set of procedures that 
yield a science of scientific method (happily it would 
appear that all such attempts will fail), should not 
detract from the disciplinary value of the falsificationist 
perspective in approaching scientific questions. Its value 
to the experimentalist is to force him to ask “How can I 
design an experiment with the property that the set of 
potentially observable outcomes can be partitioned into 
those that are consistent with one (or a given) theory 
and those that are consistent with other theory(ies) (or 
inconsistent with the given theory)?” That experimental 
life is such that his effort is about as likely to fail as to 
succeed by no means detracts from the value of the 
exercise. Its value to the theorist (if he will just forgo the 
career-advancing primeval incentive to publish yet 
another technically tractable extension of the existing 
theory literature) is to force him to ask “How can I 
model this question so as to suggest (as Martin Shubik 
would say) a do-able experiment, and so as to yield 
observable implications that do not exhaust the set of 
possible outcomes?” That this effort will often fail does 
not detract from the value of the exercise. Having said 
this I would not want to leave the impression that 
experiments that are fishing expeditions in the labora- 
tory to see what will happen are of no value; seeing 
what happens can be essential in defining an analytical- 
empirical research program. Similarly, when a theorist 
builds (as Buz Brock would say) castles in the air, this is 
not necessarily useless, for it may lead to more oper- 
ational forms of theory. We should impute some non- 
zero probability to the proposition that Feyerabend’s 
“anything goes” posture is right. But at this stage I 
think it has become pretty obvious where our profes- 
sional weaknesses are concentrated. Economists, while 
spouting the rhetoric (Donald McClosky, 1983) of the 
falsificationist, are in fact verificationist to the core. We 
all do it. We take a proposition, conjecture, or theory, 
then search for supportive historical or empirical exam- 
ples. As everyone ought to know, seek and ye are likely 
to find, whether one is a “Keynesian” or a “supply 
sider.” What is not sufficiently appreciated is that this 
verificationist grubbing is a prescientific exercise in which 
one asks whether there is any supporting evidence, and 


mental are the concepts and assumptions of 
a science, the easier it is to take them for 
granted and to abandon this skepticism. In 
this spirit, Ronald Heiner (1985) is correct in 
emphasizing that the “knowledge” obtained 
from the study of the performance of experi- 
mental markets is only as secure as the 
classical preference model used to induce 
prespecified value structures on the agents 
in such markets. If the purpose of an ex- 
periment is to test a theory (for example, 
supply and demand), and the theory is not 
“falsified” by the test, this in no way sup- 
ports any premise of the theory which was 
also a premise of the experimental design. 
When we falsify a theory, the implication is 
that one or more of its assumptions about 
the behavior of economic agents (maximiza- 
tion of expected utility, commonly shared 
(homogeneous) expectations, risk aversion, 
zero subjective costs of transacting, etc.) is in 
question, and the immediate task is to mod- 
ify the suspected behavioral assumptions of 
the original theory. Other assumptions—such 
as that agents have well-defined preferences, 
or know the probability distribution from 
which other agent values were drawn—are 
not brought into question by the experiment 
because the experimental design reproduced 
(or should have) the environment posited by 
the theory being tested. When testing formal 


. market theories in this way, we should al- 


265 


ways be aware of the fact that we are study- 
ing behavior within the context of our repre- 
sentations of the economic environment, If any 
of these representations is wrong, then our 
studies have only increased our self-knowl- 
edge, not our knowledge of things (natural 
economic processes). 

If we are to increase our knowledge of 
things, then our ultimate aim should aspire 
to more than discovering that the behavioral 


how difficult it is to find; if there is none or if it is pretty 


hard to uncover, it suggests abandonment in the presci- 
entific womb. 
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properties of our own creations are con- 
sistent with controlled experimental evi- 
dence, although the attempt to falsify these 
creations may be a necessary step in acquir- 
ing the conditional knowledge that can 
improve our theorizing ability. This is why 
empirical investigations of all aspects of 
parallelism between laboratory and field 
behavior are important. Similarly, our ex- 
perimental and other investigations should 
not be confined to testing formal theory (for 
example, nomothetic experiments) since this 
objective requires us to impose more struc- 
ture on the free play of decision making than 
ultimately may be justified. Finally, our re- 
search methodology should not be too rigid 
in testing only the market implications of a 
theory (or in testing only the assumptions of 
a theory). 

Thus, John Kagel et al. (1981) have ad- 
dressed direct tests of the observable impli- 
cations of preference theory. This literature 
reports results consistent with standard pref- 
erence theory (i.e., with Hicks-Slutzky in- 
come-compensated demand theory), but also 
with the ad hoc widely assumed law of de- 
mand, which Heiner (1983) is able to deduce 
from his model of adaptive uncertain choice.” 
As noted by Kagel et al., the convergence 
tendency reported in auction market experi- 


2Since it seems that no one has ever produced any 
rigorous evidence for the existence of a price inferior 
good (Sir Giffen was just speculating, and had no con- 
trols on his “experiment”), its prediction by textbook 
theory is a curiosity (which was recognized as such by 
Alfred Marshall who started it all), that should have 
counted against the theory, just as the failure to find a 
planet “Vulcan” ‘between Mercury and the sun (there 
was no shortage of claimed sightings), that would account 
for the advance of Mercury’s perihelion, ultimately 
counted against Newtonian theory (David DeVorkin, 
1983, p. 1058). In more mature sciences this might have 
sparked analytical interest in producing a theory con- 
sistent with the law of demand, but having other falsifi- 
able implications. Contrarily, in economics such a the- 
ory might even be considered unpublishable because of 
its “lack of generality,” and the Giffen good curiosity 
has sparked an endless preoccupation with examples of 
“multiple” and “unstable” equilibria based on the 
Walrasian adjustment mechanism, which is itself devoid 
of any institutional evidence. These have been good 
analytical exercises, but so far as I can see all this 
self-knowledge is good only for teaching the defenseless 
and uninitiated students who will form the next genera- 
tion of automata. 
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ments “depends critically on the fact that 
subjects behave in a way which is consistent 
with utility-maximizing principles underlying 
consumer demand theory and that negatively 
sloped demand curves have been induced in 
the market” (p. 13). I do not wish to suggest 
that these studies have put to rest the issues 
raised by Heiner whose emphasis is on the 
inadequacy of standard theory when prefer- 
ences are uncertain. Indeed, both the animal 
and especially the human preference studies 
of Kagel et al. exhibit “dynamic” effects or 
lagged responses that are not even supposed 
to exist in received preference theory, and 
which may reflect the “insecure preference 
beliefs” suggested by Heiner (1983). It would 
seem that lagged responses are inconsistent 
with a cognitive, calculating interpretation of 
preference theory, but consistent with some 
sort of adaptive response interpretation. Even 
if preference theory accounts for many 
agents’ stationary state choices in certain 
experimental situations, it tells us nothing 
about the processes that yield these “good” 
predictions or why some agents’ behavior is 
not consistent with the theory. The failure of 
animal studies to falsify demand theory can 
be interpreted as lending support to Heiner’s 
(1983) emphasis’ on rule-governed behavior 
although here the “rules” are apparently 
programmed into the instincts (genes), unless 
we are prepared to accept the proposition 
that species other than ours have cognitive 
decision-making powers. 

Furthermore, the numerous direct studies 
of individual decision making under uncer- 
tainty, over the past 25 years (see the recent 
papers by David Grether, 1980; Grether and 
Charles Plott, 1979; and especially the survey 
and evaluation by Paul Slovic and Sarah 
Lichtenstein, 1983), suggest that our theories 
of decision under uncertainty are in several 


Tespects inconsistent with controlled evi- 


dence. The results of these experiments are 
robust under replication, and various arti- 
factual explanations of the results (that might 
have rescued the theory) have been sys- 
tematically eliminated. The results are not to 
be idly dismissed by anyone with the slight- 
est interest in evidence. What I want to 
suggest is that (so far as we are able to tell) 
experimental methods are entirely competent 
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to examine these important issues. New the- 
ory, such as that proposed by Heiner (1983) 
and Soo Hong Chew (1983) (also see Don 
Coursey, 1982) are particularly welcome at 
this stage in research programs using, or 
directly concerned with testing, preference 
theory under uncertainty. 

However, among those who take these ex- 
perimental results as a serious challenge to 
existing theory, not all may interpret them in 
the same way. In the following I will try to 
state some of my interpretations, and relate 
them, where it seems appropriate, to Heiner’s 
work. 

1) The state of experimental research on 
decision under uncertainty has produced 


many unresolved anomalies. Experimental | 


tests of market theories, which explicitly 
assume expected utility (or value) maximiza- 
tion, have not falsified many of these theo- 
ries (for example, James Cox, Bruce Rober- 
son and myself, 1982; Plott and Louis Wilde, 
1982). Yet, as indicated above, the results of 
direct tests are inconsistent with the expected 
utility hypothesis (EUH). Some, but not 
all (for example, violation of simple domi- 
nance), of these anomalies are resolved by 
Chew’s weighted expected utility hypothesis 
(WEUH). Although at this stage I think it 
would be premature to abandon EUH, and 
especially its extensions, it is not premature 
to work on the resolution of these anomalies. 
(One did not reject Newton’s inverse square 
law of attraction because the planets failed 
to move in perfect ellipses, nor because of 
the highly inconsistent observed advance in 
the perihelion of Mercury.) 

2) One route to such a resolution may 
be to recognize, and to elaborate more for- 
mally, the hypothesis that subjects are more 
rational (in the sense of received decision 
theory under uncertainty) in the context of 
laboratory markets, than when responding 
to questionnaire choices among prospects, 
because of Heiner’s conjecture that “Ex- 
change environments also enable agents to 
interact with each other in an organized and 
often repeated fashion. Markets thus provide 
agents with additional feedback that may 
help guide their behavior” (1985, p. 263). 
From the study of experimental markets, I 
have long thought that markets may induce 
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greater “rationality” in behavior because they 
force or promote a response to, or discovery 
of, opportunity cost conditions, that need 
not be readily forthcoming when agents 
merely think about the choices they make. 
What I have in mind may be close to Armen 
Alchian’s (1977, pp. 27-32) imitative and 
trial-and-error forms of conscious adaptive 
behavior, except that I would deemphasize 
the “conscious” element.’ 

Different forms of market organization 
have been found to differ in their power to 
induce or extract neoclassical rational behav- 
ior. Thus the English auction is slightly more 
efficient (97 percent of the allocations are 
Pareto optimal), and prices are consistently 
closer to the predicted second highest value 
among the bidders, than is the Second price 
sealed-bid auction (94 percent Pareto opti- 
mal allocations) (see Cox, Mark Isaac, and 
myself, 1983, pp. 73-75). An explanation is 
simple. In the English auction it is a domi- 
nant strategy to raise the standing bid if it is 
less than your value, and to never raise your 
own bid. Behaviorally, the temptation to use 
this strategy is irresistable, and made trans- 
parent (without thinking) by the sequential 
complete bid information properties of the 
process. In terms of Heiner’s model (1983), 
subjects easily (I would say at low cost) 


3In writing this reply, I found myself reminiscing that 
Adam Smith did not begin his economic analysis, as 
does mainstream economics, with preferences as the 
primeval cause of the phenomena we study. He began 
with a deeply insightful observation qua axiom, which 
states that man is unique among all animal species in 
exhibiting “the propensity to truck, barter and exchange 
one thing for another.” (Man is not unique in revealing 
preferences.) After some speculation that this might be a 
consequence of man’s ability to use language (I would 


. speculate that man’s development of language may have 


been in part due to the specialization and affluence 
made possible by markets), Smith deduced the im- 
portant result that it is this power of exchanging that 
gives rise to wealth creating specialization, which in turn 
is limited by the extent of the market. Markets thus lead 
agents to promote ends which are no part of their 
intention. Except for modern scholars such as Hayek, 
the idea that we are studying processes that contain 
major elements that are not consciously or cognitively 
purposive has been lost in the pyrotechnics of straight- 
ening out Smith’s little paradoxes of value. No wonder 
that Kenneth Boulding will tell you fiat out that Smith 
was the first great post-Newtonian scientist. 
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perceive, perhaps quite unconsciously, the 
opportunity cost of “nonoptimal” behavior. 
In the Second price sealed-bid auction it is a 
dominant strategy to submit a bid equal to 
your value. But this requires reasoning which 
is in fact very subtle, although, as with all 
puzzles, it is obvious or “trivial” once you 
understand it.4 One must perceive that if 
one’s own bid is the highest, the price paid is 
the amount of the next highest bid, and 
therefore one’s surplus to be gained is inde- 
pendent of the amount bid. So the “rational” 
bid is to maximize your chance of winning 
by bidding your value. About a third of the 
subjects recruited out of campus classrooms 
to participate in a sequence of Second price 
auctions (with values assigned independently 
from a distribution to all bidders in each 
auction), bid “as if” they perceive the im- 
plied dominant strategy from the beginning. 
About one-third appear to “learn” asymptot- 
ically from their success-failure experience 
that this is the “best” strategy. Another third 
do not clearly converge to the dominant 
strategy—some hit it irratically, some rarely, 
if ever, and some bid just below value. An 
examination of the bids that are less than 
value reveals that many occur at values so 
low that the prospect of having the winning 
bid is remote. These can be interpreted as 
“throw-away” bids, and if in the strict sense 
they are “irrational,” at least they are only 
marginally so.° 


*Richard Thaler once reported in a seminar that, 
informally, he had gone around polling economists as to 
how they would bid, after describing the Second price 
auction procedure. This was before William Vickrey’s 

- discussion of this auction had become so well-known. 
He reported that very few got it “right.” Most thought 
one should bid at least a “little” under value. The early 
polling of economists on Allais, Ellsberg, Second price, 


and other such “paradoxes” makes it clear that - 


economists will get it “wrong” about as often as the 
sophomore subject (who of course we pay a monetary 
reward) until he or she has had considerable time to 
think and analyze. Incidentally, this observation pro- 
vides an answer for that somewhat mythical business- 
man who asks, “If you’re so smart why ain’t you rich?” 
My classmate, Otto Eckstein, didn’t get rich by equating 
price to marginal cost. 

5An outstanding young economist once asked me 
why I was bothering to do Second price sealed-bid 
auction experiments since the dominant strategy prop- 
erty was so trivial. I encounter statements in this spirit 
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3) The wide variety of different experi- 
mental studies of decision making under un- 
certainty, yielding results inconsistent with 
EUH, are subject to different interpretations 
in terms of the damage they inflict on EUH. 
I think a key element in these interpretations 
is what Jacob Marschak (1968) long ago 
called the cost of thinking, calculating, decid- 
ing, and acting, which are all part of what I 
have called the subjective cost of transacting 
(SCT) (see my 1982 article, p. 934 and pas- 
sim). Of course, one could argue that EUH 
and its Chew-Machina-type extensions are 
on the face of it inadequate theories because 
they leave SCT out of the formal apparatus. 
But this is much too harsh. Considerations of 
SCT are hard to formalize within a frame- 
work as general as that attempted in EUH 
and WEUH, that allow the latter to be de- 
duced as limiting cases when SCT goes to 
zero, or when outcome values get large rela- 
tive to a fixed SCT. But the modification of 
standard EUH theory by introducing SCT 
elements in particular decision-making con- 
texts (Sydney Siegel, 1961), or in illustrative 
examples (my 1982 article, p. 934), point to 
the untapped potential of imbedding stan- 
dard theories in larger (and more “rational”) 
frameworks. How important are the SCT 
elements in the various decision contexts 
which yield violations of EUH? 

(a) I think the class of violations which 
are due to Kahneman-Tversky framing effects 
(see Slovic and Lichtenstein, and the refer- 
ences therein), do relatively low level damage 
to EUH. The typical case here is that the 
options are identical in two situations except 
that in one the outcomes are stated in terms 
of what will be lost (deaths), the other in 
terms of what will be gained (lives saved). It 
seems to me that these are like elementary 
optimal illusions, which the individual, at 
comparatively low cost, can learn to recog- 


so regularly that it has become a permanent way of life. 
They reveal two things: 1) how quickly, easily and 
matter of factly as economists we are prepared to be- 
lieve our own propaganda (theorems), and to use these 
beliefs to insulate ourselves from evidence; and 2) how 
the use of experimental methods leads one to think 
about the world of economic knowledge in a fundamen- 
tally different way. 
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nize as such (for example, the individual can 
be taught that the death rate is one minus 
the survival rate. If it is hard to teach this, as 
it may be, then I am wrong in interpreting it 
as a low-cost recognition problem). We all 
learn that when the sun is low, the pond in 
the highway ahead is just a reflection, and we 
do not risk a rear-end collision by jamming 
on the brakes. In saying this, I do not mean 
to suggest that the study of framing effects is 
of no interest. On the contrary, these exam- 
ples show how bad we can be at intuitive 
problem solving, and why it is important to 
examine a decision from alternative perspec- 
tives. Also, these examples vary in trans- 
parency. I find the second example cited by 
Slovic and Lichtenstein (p. 597) to involve 
more SCT than the first. I think the equiv- 
alence of the two situations in the first exam- 
ple could be conveyed to the uninitiated 
much more easily than the second. So some 
of these “optical” illusions may be more 
costly to expose than others.® Note that this 
SCT interpretation blurs the distinction 
often made between positive and normative 
economic theory, but I have never been 
convinced that such a distinction was very 
helpful. 

(b) The preference reversal examples 
may represent still more sophisticated “opti- 


®In studies of science learning it is found that both 
weak and strong learners come to their first science 
classes with extensive “naive” theories about how the 
world works. They use these naive theories to explain 
physical events and tend, even after instruction in the 
new concepts and the scientific support for them, to 
resort to their prior theories to solve problems that differ 
from the textbook examples (Lauren Resnik, 1983). Of 
course with EUH we have the difficult problem of 
deciding when the subject is making a “mistake” (an 
“optical” illusion) which she can at more-or-less cost 
recognize as such, and when the theory is a mistake, or 
not relevant to the actual problem faced by the subject 
(which, for example, might be better represented by 
WEUH than EUH). The fact that about one-third of 
the subjects in sequential Second price sealed-bid auc- 
tions “learn” to make dominant strategy choices has 
been interpreted as analogous to learning that a certain 
mirage is an optimal illusion and the self-interest is not 
served by taking such a phenomenon at its face value 
(Vicki Coppinger et al., 1980, p. 20). Also see Thaler 
(1983) for a discussion of cognitive illusions and mirages 
in decision making. 
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cal” illusions, and may require rather more 
SCT to yield consistency of choice. How- 
ever, the fact that they seem to be moderated 
(although they do not disappear) when the 
motivation is increased (Werner Pom- 
merehne et al., 1982) is consistent with the 
hypothesis that subjects do seek to increase 
benefits net of SCT, even where the latter are 
relatively large. A preference reverser is of 
course vulnerable to a con game (money 
pump) in which a sequence of decisions will 
produce a loss in assets. Will a person dis- 
cover his decision inconsistencies and learn 
the appropriate corrections in a money pump 
sequence? In this context EUH is being 
tested in a more market-like framework. J. E. 
Berg et al. (1984) report results showing that 
although the frequency of preference rever- 
sals is not reduced, the total value (dollar 
magnitude) of preference reversals is re- 
duced. Apparently, there is positive interac- 
tion between the stakes, and the money pump 
treatment. They also report that the prefer- 
ence reversal phenomena tends to decline 
across experiments with the same subjects. 
4) The results of direct laboratory tests 
of EUH have been used to explain the ap- 
parent failure of EUH in insurance, securi- 
ties and futures markets (see Kenneth Arrow, 
1982; Heiner, 1983). Although this appears 
to be evidence of parallelism in behavior 
between laboratory and field, I think we have 
to be particularly careful in drawing this 
parallel. There is first a question of the com- 
parability of the quality of the evidence in 
the two environments, and second a question 
of whether EUH is failing for the same 
reason in the two environments. In the 
laboratory experiments, the situations are’ 
carefully controlled and structured, the states 
of nature are well-defined, and so are the 
outcomes. Consequently, the results are much 
more clearly interpretable as inconsistent 
with EUH, even if the cause of the incon- 
sistency is an inappropriate carryover to the 
laboratory of Heiner’s rule-governed agent 
whose habits have been developed in the 
more unstructured uncertainty environments 
of the field; or if, as I have suggested, the 
results can be interpreted in terms of SCT, 
and EUH is considered to be just a limiting 
case of a more general economic problem. 


270 THE AMERICAN ECONOMIC REVIEW 


An example may help to clarify one type 
of ambiguity in interpreting field observa- 
tions in terms of EUH. Suppose you have 
had a sore rib for many weeks that hasn’t 
healed. Your doctor sends you to the lab for 
an x-ray to “see if it is fractured.” It is not 
fractured, and she tells you, “Well, a hairline 
` fracture might not show, but it doesn’t much 
matter since the treatment is the same 
whether it is a fracture or a contusion.” You 
think, “This violates the Savage axioms!” 
Does it? How do you (or does she) know that 
there are only two states of nature, rib frac- 
tured or rib bruised, given that it is sore? 
Could a carcinoma behind the rib make it 
sore? There may be hundreds of causes of 
sore ribs, and it may not be worth anyone’s 
trouble to list them all, or even to invest time 
in thinking about any significant fraction of 
them. A host of past experiences may have 
programmed your doctor to acquire informa- 
tion that appears to be redundant in this 
particular case, and she may be unable to 
organize these experiences into an articulate 
case for her actions because such a detailed 
cognitive treatment of every decision is 
neither a necessary nor a desirable feature of 
her modus operandi. 

As a second example, take the reported 
reluctance of people to insure against rare 
disasters even though, since 1969, the 
government has offered subsidized flood in- 
surance rates that are below actuarial value. 
Is it a fact that this violates EUH? Hf it is a 
fact, then I like Heiner’s explanation that 
there is a tradeoff between the greater setup 
costs (these are part of what I call SCT) of 
insuring against more events of small prob- 
ability, and the expected loss frorn failing to 
insure, and it is hardly economical to insure 
against everything. Hence, in the field situa- 
tion EUH is failing because it formulates the 
wrong economic choice problem, by leaving 
out SCT. But it is not clear from the evi- 
‘dence that this is an example of the violation 
of EUH. Arrow tells us that the reason the 
government offered the subsidized insurance 
“was to relieve the pressure for the govern- 
ment to offer relief when floods occurred” 
(p. 2). If I have built “a house on a flood 
plane, if flood planes sometimes flood (we 
call them 100-year floods in Arizona), and if 
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it is standard political procedure for the 
governor to declare it a disaster area, and the 
federal government to respond with relief 
when a flood occurs, then I might not buy 
insurance even at rates below actuarial value. 
(This need not be a conscious decision with 
people able to state that the failure to buy 
insurance was due to the expectation of 
government relief.) Without better controls 
on the experimental treatment variable, I 
don’t know how to interpret the observa- 
tions. This problem does not reflect on the 
quality of these excellent studies cited by 
Arrow, but on the difficulty of doing field 
experiments with the most desirable controls. 
Similar considerations apply when asking 
whether interest rates or stock prices vary 
“too much” (see the studies by Cagan and 
Shiller cited in Arrow). It is unclear what is 
to be concluded when the falsifying “facts” 
are no more than “an impression which many 
students of these markets and practitioners 
in them seem to have” (Arrow, p. 4). , 

But Stewart’s finding that unprofessional 
speculators lose money in grain futures is 
cited by Arrow as “especially surprising,” 
and he asks “why did they enter the market 
at all?” (p. 3). I would suggest that they do it 
for the same reason that people go to Las 
Vegas to play roulette, buy tickets in the 
Arizona Lottery, and play bingo at the local 
church on Thursdays. I don’t see any way to 
understand these phenomena with EUH (it 
is well known that convex, risk-preferring, 
utility doesn’t explain repetitive small stakes 
wagering) nor any way to understand them 
with Heiner’s theory. I find it necessary, if 
not entirely satisfactory in terms of seeking a 
universal theory, to accept the idea that some 
people just simply like to gamble (ancient 
hunter cultures did it) and that it has com- 
modity value, or perhaps that some people 
have “pathological” expectations, whether it 
is roulette, grain futures or stock investment. 
(See my 1971 article.)’ 


7If in all markets with uncertainty there is a subclass 
of participants with these “irrational” characteristics, 
this lowers the insurance cost of hedging and lowers the 
cost of capital to firms. The gamblers lose money volun- 
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I have no disagreement with Heiner’s cri- 
tique of classical preference theory, which is 
among the roots that should be reexamined. 
However, I would register disagreement with 
Heiner’s interpretation of “privacy” as an 
experimental condition. As noted in my 
article (1982, p. 933, fn. 13; p. 935) the 
purpose of privacy is to maintain control 
over preferences. Privacy does not deny the 
existence of interpersonal externalities. The 
latter is achieved under controlled conditions 
by simply inducing the appropriate interde- 
pendent preferences if that is the topic of 
investigation. If one wishes to study the effect 
of “utility information” on behavior, one 
publicizes information on commodity alloca- 
tions, or token earnings (which is analogous 
to income in the field), but not subject cash 
payoffs since these are to induce utility on 
allocations and indirectly on token income. 
The idea is to preserve the natural uncer- 
tainty about other’s subjective value of allo- 
cations, and of the exchange medium. 





tarily, the economy benefits and perhaps only EUH 
suffers as a predictive theory for some types of agents. 
But the existence of such agents in futures, stock, and 
option markets will cause such markets to appear to be 
irrational by our definitions, whereas actually these 
markets may be performing with high allocative 
efficiency, given the environment, by taking wealth away 
from the gamblers and giving it to the hedgers, inves- 
tors, and rational expectationists. Isn’t Las Vegas an 
exchange market between gamblers (customers) and ra- 
tional expectationists (casinos)? The question may be 
not “Why are certain markets inefficient?,” but “What 
is wrong with our interpretation of markets?” An im- 
portant technical difference between casinos and finan- 
cial markets is that in the former the agent learns 
immediately the outcome of her investment. But the 
more variable are the prices of financial instruments, the 
more will they have this casino characteristic, and the 
more attractive they will be to this type of investor. 
Hence, the alleged “fact” that security prices vary “too 
much” may be both the effect and the cause of its 
appeal to these kinds of investors. 

I suspect that Adam Smith would wonder why there 
is so much modern professional interest in the internal 
efficiency or “perfection” of particular markets, and so 
little interest in what determines the extent of markets, 
and how this in turn may create social gains that are 
more important and significant than the “imperfections” 
in particular markets that are suggested by our theory of 
“rational” preferences. 
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Relative Prices, Concentration, And Money Growth: Comment 


By DANIEL J. RICHARDS* 


In a recent article in this Review (1983), 
Henry Chappell and John Addison provide 
new evidence on the “administered”-pricing 
thesis that links an industry’s price behavior 
over the business cycle to its structural fea- 
tures, most notably, some measure(s) of the 
monopoly power possessed by firms in that 
industry. The approach taken by Chappell 
and Addison (C-A) is both sensible and 
novel. Essentially, they regress aggregate in- 
flation measures for different groups of 
manufacturing industries on a distributed lag 
in monetary growth. The industry groups are 
distinguished by their degree of concentra- 
tion——low, medium, or high—and the valid- 
ity of the administered-pricing thesis is then 
tested by comparing the time pattern of re- 
sponse in each group to monetary impulses. 
Chappell-Addison conclude that this test re- 
veals no clear response differences between 
the sectors of varying concentration, and 
hence reject the hypothesis of concentration- 
related administered prices. 

The purpose of this comment is to show 
that the C-A conclusions are overly strong. 
Their focus on the mean lag as the sole basis 
of interindustry comparisons obscures im- 
portant differences in the pricing perfor- 
mance of the low- and high-concentrated 
sectors. More fundamentally, the C-A test is 
misspecified in that it fails to differentiate 
between the expected and unexpected com- 
ponents of money growth as suggested by 
Robert Barro (1977). When the analysis al- 
lows for these modifications, the C-A data 
reveal considerable support for the adminis- 
tered-pricing hypothesis. 


*Department of Economics, Hamilton College, Clin- 
ton, NY 13323. I thank Henry Chappell and John 
Addison who very kindly shared their data with me and 
provided helpful remarks on this research. I am also 
grateful for useful discussions with Jeffrey Pliskin, and 
for comments by Derek Jones and Elizabeth Jensen on 
an earlier draft. 
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I. The Chappell-Addison Model 


A basic prediction of the administered- 
pricing thesis is that prices in concentrated 
industries will be less responsive to demand 
forces than prices in more competitive sec- 
tors (Adolph Berle and Gardiner Means, 
1967). Chappell-Addison test this prediction 
by postulating the following model of infla- 
tion for any industry or group of industries: 


(1) 


k 
P,=a)+ } ap M, ite, 
; fai 


where k = lag length, È, is the estimated rate 
of inflation, and M, is the rate of monetary 
growth in period 1, respectively. M, is thus 
the principal measure of demand pressures. 
The monetary aggregate used to calculate M, 
is M2. To compute inflation rates, C-A cate- 
gorize all four-digit manufacturing industries 
into three groups according to “the industry’s 
four-firm concentration ratio (CR4) as fol- 
lows: high concentration CR4 > 70; medium 
concentration 40 < CR4 < 70; and low con- 
centration CR4 < 40” (p. 1124). They then 
construct aggregate price indices and infla- 
tion rates for each group. 

Equation (1) is estimated for each of the 
three groups using annual time-series data 
for the years 1959 through 1976. Ten differ- 
ent specifications are used, eight of which are 
based on the Almon lag technique, and two 
of which rely on ordinary least squares 
(OLS). The administered-pricing thesis is 
interpreted as implying a slower response of 
inflation to monetary growth as concentra- 
tion increases, and the estimated mean lag is 
used as the measure of response speed. 
Chappell-Addison find that regardless of 
specification, there is little difference in the 
mean lag of the different industry groups. 
They therefore conclude that the results do 
not provide much support for a theory link- 
ing “sticky” or administered prices to in- 
creasing concentration. 
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II. Is the Mean Lag the Appropriate Basis 
for Interindustry Comparison? 


The C-A findings raise some difficult sta- 
tistical issues, most of which relate to the 
mean lag as the basis of comparing inter- 
industry price responsiveness. The major dif- 
ficulty with this procedure is that it confuses 
the size of a response with its speed. This is 
because the mean lag is calculated as a 
weighted average of the lag terms, holding 
the total effect constant. Given the sum of 
the estimated lag coefficients, the mean lag 
provides information about the time distri- 
bution of the overall impact this sum implies. 

Summary statistics are often helpful and 
in this respect the mean lag is probably no 
worse than many others. For the purposes of 
Chappell-Addison, however, the fact that the 
mean lag comparisons contrast the time dis- 
tribution of given total effects, without com- 
paring the size of those total effects, is a 
crucial failure. To take an extreme example, 
suppose that they had found that the esti- 
mated coefficients on lagged money growth 
exactly doubled as one moved from the 
high-concentrated sector to the medium-con- 
centrated sector, and doubled again as one 
moved from that sector to the low-con- 
centrated sector. In this case, the mean lag 
would be precisely the same for each group. 
Yet the response of inflation to money growth 
after one, two, or several periods would be 
four times as great in the low-concentrated 
sectors as in the high-concentrated sectors. 
Thus, if by speed of response we mean the 
amount of movement that occurs per unit of 
time, the mean lag may clearly suppress im- 
portant information.’ Such ambiguity casts 
serious doubt on the utility of the mean lag 
as the sole basis of interindustry compari- 
sons of price responsiveness. Moreover, in 
the case of the C-A estimates, this problem is 
greatly complicated by the fact that in virtu- 
ally every one of their regressions, the coeffi- 
cients (either explicit or implicit) on past 
money growth are of both positive and nega- 


1 This confusion could occur even when the sum of 
the lags is identical between sectors. Thus, in the C-A 
regressions, the lag structures 2 2 5 1 and 3 3 0 4 have 
exactly the same mean lag and lag sums. 
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TABLE 1— IMPACT OF MONEY GROWTH 
ON INFLATION BY SECTOR 


40< 
CR4<40 CR4<70 CR4>70 

Average 1-Year 

Impact 0.493 0.528 0.154 
Average 2-Year 

Impact 0.923 1.210 0.441 
N-Year Impact* 1.926 1.893 1.223 
Adjusted R? 0.68 0.49 0.31 


Source: Taken from estimates provided by Chappell and 
Addison. 
4Sum of the lag coefficients. 


tive signs. In such cases, the very meaning of 
the mean lag statistic comes into question 
because the sign of an effect and the speed of 
an effect are far from the same thing.” 

In light of the foregoing difficulties with 
the mean lag statistic, I have reviewed the 
C-A results and constructed some alternative 
measures of price responsiveness for the dif- 
ferent industries. These are displayed in Ta- 
ble 1, and show for each industry the average 
effect of money on inflation after one or two 
years, and in the long run (the sum of the lag 
coefficients) that is implied by the C-A esti- 
mates. Attention to the one- and two-year 
impacts is motivated by the fact that the 
concern over administered prices stems 
largely from the debate over the ability of 
monetary deceleration to slow inflation 
quickly without imposing intolerable politi- 
cal costs. Given the frequency of elections, 
one or two years seems a reasonable time to 
allow for the effect of money on prices. To 
the extent it takes longer than this, the mone- 


?In personal correspondence, C-A have suggested 
that these difficulties could be solved by using the 
median lag statistic. If anything, I think this statistic 
would be inferior to the mean Jag. In making interin- 
dustry comparisons, it suffers from the same problems 
as the mean lag in that it obscures important informa- 
tion. Moreover, in the presence of oppositely signed 
coefficients, the median lag is a particularly ad hoc 
number. It measures the earliest time at which half the 
ultimate effect is felt. But, why pick this shortest time 
interval? With oppositely signed coefficients there will 
be many points at which half the effect has occurred. To 
exclusively focus on the earliest of these seems highly 
arbitrary. 
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tary cure for inflation may not be politically 
feasible. 

` One clear pattern emerges from Table 1. 
The inflationary impact of monetary growth 
after one, two, or even several years is sub- 
stantially less in the most highly con- 
centrated industries than in the other two 
sectors. After one year, monetary decelera- 
tion would decrease inflation in those in- 
dustries where CR4 is below 70 percent by 
about three times as much as in those in- 
dustries where CR4 exceeds this level. After 
two years, the difference in impact declines a 
bit, yet the effect of monetary deceleration is 
still more than twice as great in the less-con- 
centrated groups. Even in the long run, infla- 
tion.in the highly concentrated sectors ap- 
pears somewhat less responsive to monetary 
impulses, though the difference is much less 
in this case than for the one- and two-year 
effects. With respect to the price sensitivity 
of the sectors of low and medium concentra- 
tion, any differences are less clear. Thus, 
increasing concentration does not appear to 
have much effect in the range of 0 < CR4 < 
70. But the results clearly indicate that rais- 
ing concentration above this threshold level, 
does make prices more sticky.’ As noted, 
these results are based on coefficient averages 
over a variety of specifications. But the same 
coefficient pattern appears in virtually each 
of the individual C-A regressions.* 

Table 1 also shows the adjusted R?s C-A 
obtained for each industry, again averaged 
over the different specifications. Note that 
these decline systematically as the level of 


3Chappell-Addison did not present any statistical 
tests of their mean lag comparisons. Similarly, in the 
results shown both here and in Table 2, I have also 
omitted statistical tests of differences in the coefficients 
of each equation. The simple fact is that the number of 
observations is small enough, and the problem of multi- 
collinearity large enough, that none of the implicit 
coefficients on M,_, are significantly different from 0. 
Nor do the interequation differences shown here pass 
the normal tests of statistical significance. Nevertheless, 
these differences seem both clear and highly instructive. 

‘It is true, of course, that over any particular time 
period, relative prices will change between the various 
sectors. But these differences in the sample-specific infla- 
tion rates should be accounted for by differences in the 
intercept term, not in the lag coefficients. 
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TABLE 2—INFLATIONARY IMPACT OF MONEY GROWTH 
CONSTRAINED OLS EQUATIONS 








40 < 
CR4<40 CRs70 CR4>70 
Average 1-Year 
Impact 0.282 0.471 — 0.058 
Average 2-Year 
Impact 0.770 0.96 0.441 
Adjusted R? 0.443 ` 0.285 0.220 


Source: C-A data. 


concentration increases, a pattern that is 
again repeated in the individual regressions. 
(Similarly, regression standard errors in- 
crease with CR4.) There are many reasons 
why this might occur. But one obvious 
suggestion is that prices in more con- 
centrated industries are influenced by many 
factors other than nominal money growth, 
and hence, move quite independently of that 
growth relative to prices in more competitive 
sectors. 

It should be added that these findings are 
not substantially changed when the regres- 
sions are constrained so as to preserve mon- 
ey neutrality. Table 2 shows the results of 
reestimating the OLS equations when the 
sum of the coefficients on money growth are 
constrained to sum to unity. These results 
run parallel to the more aggregate measures 
shown in Table 1, and are especially similar 
to the unconstrained OLS estimates. f 

In short, the C-A focus on the mean lag 
obscures some importänt differences in inter- 
industry pricing behavior. When attention is 
given to the effect of monetary stimulus on 
prices over any particular time interval, the 
C-A estimates do in fact suggest considerable 
support for the administered-pricing thesis, 
at least at the highest level of concentration. 
Corroborating evidence for this view is pro- 
vided by the R*s for each industrial group 
which suggest that the highly concentrated 
sectors set prices in response to a variety of 
nonmonetary factors not considered by firms 
in the less-concentrated industries. However, 
as the next section shows, the C-A conclu- 
sions would be open to question even without 
these ambiguities due to a serious flaw ‘in 
their analytical framework. 
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If. An Alternative Specification Based on 
the Distinction Between Expected and 
Unexpected Monetary Growth 


Unlike Barro, Chappell-Addison do not 
distinguish between unanticipated and an- 
ticipated money growth. Yet this distinction 
is crucial to their test of the administered- 
pricing thesis. Rational firms may be as- 
sumed to set their nominal prices at expected 
profit-maximizing levels. Under a wide class 
of models, expecially those in the spirit of 
equation (1), these expectations will in turn 
depend on anticipated monetary expansion. 
If this is the case, and if anticipated money 
growth is the primary factor in total money 
growth, then using the latter variable to ex- 
plain the industry’s chosen path of price 
increases greatly confuses the issue. All firms 
and all sectors may exhibit similar responses 
to total money growth, simply because they 
are all reacting to the same, dominant, ex- 
pected portion of that growth. In the context 
of the administered-pricing thesis, the real 
issue hinges on differences in the various 
sectors’ separate responses to the anticipated 
and unanticipated components of monetary 
growth. 

To this end, I have estimated regressions 
of the following general form for each of the 
three sectors studied by C-A: 


O Bact Ee (EM),-; 


j=l 


k 
+ Yi d(UM),-;+ u, 
jel 


where EM and UM are expected and unex- 
pected money growth, respectively. These 
were estimated by regressing actual M2 
growth on exactly the same variables as used 
by Barro over the years 1941 through 1976: 
the one-and two-period lagged money growth 
rates, a measure of “normal” federal ex- 
penditures, and an unemployment variable. 
The observations for EM are the fitted val- 
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ues from this equation, and those for UM are 
the residuals. 

The now relevant version of the adminis- 
tered-pricing thesis may be stated as follows. 
Inflation in the concentrated sectors will be 
relatively more responsive to expected mon- 
ey growth and less responsive to unexpected 
money growth than it will be in the less 
concentrated sectors. Competitive firms will 
respond to all market factors that affect 
the equilibrium price level. These include 
both EM and UM. Firms with monopoly 
power, however, will gear their pricing to 
EM, and be reluctant to change their prices 
in response to unanticipated monetary 
shocks. EM acts as a focal point about which 
oligopolistic competitors may easily coordi- 
nate their prices. By contrast, UM represents 
the unforeseen “noise” to which oligopolists 
will be reluctant to respond out of the fear 
that this would generate too much price vari- 
ability and hence reduce their ability to com- 
municate with rivals through price signaling 
(Carliss Baldwin, 1983). Indeed, since all 
firms are assumed to have equal values of 
EM, and assuming that expected money 
growth is neutral, the real differences be- 
tween firms of varying market power should 
mainly lie in their response to UM. 

Table 3 parallels Table 1 and presents 
some summary statistics derived from esti- 
mating equation (2) with four different 
Almon lag specifications and two OLS 
specifications. In each of the Almon lag re- 
gressions, the polynomial degree and lag 
structure are specified to be the same for 
both EM and UM. The maximum number of 
lags for each variable was limited to four due 
to the small number of observations in the 
C-A sample. (The implausibly long lag 
lengths estimated by C-A—on the order of 


5 The estimated equation is 
EM = 0.0935 +0.202- M_, +0.453-M_, 
+0.0928- FEDV +0.0291-UN_1, 
where FEDV is normal federal expenditures as defined 


in Barro, and UN is In[{U/(1— U)}; R? = 0.838, D-W = 
2.196. 
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“TABLE 3—INFLATIONARY IMPACT OF EXPECTED (EM) AND UNEXPECTED (UM) MONEY GROWTH BY SECTOR 


Impact CR4 < 40 40 < CR4 < 70 _ CR4>70 

Specification After EM UM EM UM EM UM 

2nd degree, 1 year 2.330 0.432 2.107 0.554 1.826 —0.156 
Almon lag, 2 years 2.670 0.349 2.999 0.831 3.270 —0.224 
lag length = 3 n years 1.731 0.770 1.586 1.312 2.359 —0.919 
R? 0.559 - 0.464 0.217 

2nd degree,, 1 year 2.527 0.342 2.733 0.329 1.906 — 0.048 
Almon lag, with 2 years 2.590 0.224 2.742 0.623 2.367 —0.311 
end constraint, ` n years 1.811 0.608 1.839: 0.807 2.192 ~ 0.559 
lag length = 3 
R2 0.621 , 0.502 0.304 

3rd degree, 1 year . 3.308 0.246 3.201 0.311 2.965 — 0.531 
Almon lag, ` 2 years 1.729 0.222 2.911 0.294 4.718 1.347 
lag length = 4 ` n years 1.411 1.504 1.781 ` 1.237 3.766 — 2.956 
R2 f 0.527 0.385 0.175 

3rd degree, 1 year - 2.782 0.375 2.995 0.419 1.721 ~ 0.140 
Almon lag, with 2 years 1.606 0.539 1:559 0.706 2.083 .- 0.391 
end constraint, n years 1.246 1.759 1.027 2.410 2.348 — 0.756 
lag length = 4 
R? 0.601 0.468 ` 0.179 

OLS, 1 year 2.330 0.413 2.107 0.554 1.826 ` 0156 
lag length = 3 2 years 2.664 0.596 2.999 0.830 3.269 — 0,224 
_ n years 1.730 0.770 1.586 1.310 , 2.358 , 0.919 
R2 0.559 0.464 0.217 

OLS, 1 year 3.308 0.246 3.202 0.311 2.965 —0.531 
lag length = 4 2 years 1.955 0.346 2.910 0.140 . 4.716 —1.346 

A -n years ‘1.411 1.503 1.780 1.083 3.765 — 2.954 
R? ms 0.527 0.385 .. 0.175 

OLS (constrained), 1 year 1.219 0.461 1.215 . 0.592 — 0.242 — 0.067 
lag length = 3 2years ` 1.525 0.944 2.083 1.112 1.148 0.428 
ES n years 1.000 1.660 1.000 2.013 1.000 0.766 
R2 0.554 0.449 : 0.152 , 

OLS (constrained), 1 year 3.000 0.298 2.615 0.410 0.887 — 0.180 
lag length = 4 2 years 1.525 0.572 1.874 0.723 1.053 0.174 
= n years 1.000 2.084 1.000 ` 2.350 1.000 0.987 
R? 0.569 0.432 0.018 








Source: C-A data. 
aLag sum. 


seven years or more for each industry—raise 
further questions about their findings.)° 
The results shown in Table 3 provide some 


‘support for the alternative model of adminis- _ 


SIn personal correspondence, C-A responded to this 
charge by noting that others. (for example, Michael 
Bordo, 1980) have found similarly long lags. In my view, 
this does not make their findings any more plausible. 
Theory can and should be used to rule out some results. 
For example, in many of the C-A regressions for the 
low- and medium-concentrated industries, some of the 
biggest positive coefficients are for money growth eight 
and nine years earlier, accounting for one-quarter to 
one-half the long-run effect, and larger than the impact 
after one or two years. I doubt any sensible model exists 
that would generate this pattern. 


tered prices. Regardless of specification, the 
relative inflationary impact of UM is always 
least in the most highly concentrated sector. 
While differences in sectoral responses to 
EM are harder to detect, the impact of posi- 
tive monetary shocks after one, two, or 
several years is always positive and always 
greater in the low- and medium-concentrated 
industries than their impact in those in- 
dustries where CR4 exceeds 70 percent. In- 
deed, for the latter group of firms, positive 
monetary shocks exert not only a smaller 
impact, but an often deflationary one. It is 
not clear why this should be the case, but a 
possible explanation may lie in the regression 
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results which generate the EM and UM 
series. While the Durbin-Watson statistic for 
that regression does not indicate a serious 
autocorrelation problem, the estimated corre- 
lation of the residuals is negative (p= 
~— 0.054). Hence, positive monetary shocks in 
one period imply negative shocks in the next 
period. In turn, these later expected negative 
shocks will reduce the subsequent true an- 
ticipated money growth below the value im- 
plied by EM. In other words, money growth 
in excess of that anticipated could cause tacit 
colluders to revise downward both their 
estimate of future expected growth and their 
optimal price increases. As the bottom por- 
tion of Table 3 shows, the foregoing conclu- 
sions regarding the relative impact of EM 
and UM are not substantially altered by 
constraining the sum of the lagged coeffi- 
cients on EM to be unity. 


TV. Summary and Conclusions 


The Chappell-Addison paper represents an 
important contribution to the administered- 
pricing debate. Nevertheless, their major 
conclusion that the theory of concentration- 
based administered prices is refuted by the 
evidence is overly strong. It is based on a 
comparison of mean lag statistics which, at 
best, only partially captures interindustry 
differences in price responsiveness and, at 
worst, is highly misleading. Reexamination 
of the C-A coefficient estimates does in fact 
show a substantially slower response of infla- 
tion to monetary growth in those industries 
where CR4 exceeds 70 percent relative to the 
response in more competitive sectors. 

<A further reservation regarding the C-A 
findings stems from their failure to dis- 
tinguish between expected and unexpected 
money growth. In a world in which inflation 
is primarily generated by money growth and 
in which expectations of that growth are at 
least somewhat rational, the administered- 
price thesis suggests that the real differences 
in industries’ pricing behavior will lie in their 
separate responses to that part of money 
growth that is predictable and that part that 
is not, especially the latter. Using the data 
and the approach described by Barro, this 
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modification provides additional support for 
the administered-price thesis in that infla- - 
tion in the highly concentrated sectors ap- 
pears relatively more responsive to expected 
money growth than to unforseen monetary 
shocks. 

Both the results presented here and those 
of Chappell and Addison are somewhat 
tentative due to the small number of ob- 
servations and other data limitations. Fur- 
ther research on administered pricing is 
clearly needed. Chappell and Addison are to 
be congratulated for providing a new and 
useful framework to guide that research. It is 
hoped that the modifications to that frame- 
work suggested here will also be helpful. 
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Relative Prices, Concentration, and Money Growth: Reply 


By Henry W. CHAPPELL, JR. AND JOHN T. ADDISON* 


In his comment on our paper, Daniel 
Richards raises some interesting issues, but 
ones that are somewhat peripheral to the 
nature and scope of our original study. 
Richards makes two specific points of criti- 
cism. First, he notes that the mean lag is but 
one summary measure of the lag pattern, and 
that other such measures may indeed lead to 


alternative inferences being drawn from our ` 


data. Secondly, he conjectures that ap- 
propriate specification of the model should 
distinguish the effects of expected and unex- 
pected money growth on sectoral inflation 
rates, In the light of these criticisms, he then 
reevaluates our empirical work, and con- 
cludes that there is rather more evidence in 
favor of the administered-pricing hypothesis 
than we reported. 

Consider each point in turn. Richards 
states that “the fact that the mean lag com- 
parisons contrast the time distribution of 
given total effects, without comparing the 
size of those total effects, is a crucial failure” 
(p. 274). By alternatively focusing on the 
coefficients for the first two lags of money 
growth and the sum of the coefficients on all 
lags, Richards finds that the prices of the 
high-concentration sector are the least re- 
sponsive to money growth. But what is most 
clearly revealed by the results supplied by 
Richards in Table 1 is that most of our 
regressions do not preserve the long-run neu- 
trality of money. This is the real lacuna of 
our own study. By the same token, the in- 
ferences drawn by Richards about “total 
effects” directly depend on this rather pecu- 
liar result. Rather than quickly conclude 
that the low-concentration sector is more 
responsive to money growth, we would in- 
stead argue that it would have been more 
appropriate at the outset to constrain the 
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Carolina, Columbia, SC 29208. We acknowledge helpful 
comments from Geoffrey Wood and Michael Bordo, 
and the research assistance of Jane Pietrowski. 


279 


lagged money coefficients to sum to unity. At 
our suggestion, Richards has estimated OLS 
equations in which this constraint is im- 
posed. He does not replicate this proce- 
dure for the numerous Almon lag distribu- 
tions employed in our original paper. We 
have. These regressions are consistent with 
Richards’ findings as to the magnitudes of 
the first two coefficients. Also, the mean lags 
do appear to be shorter for the low con- 
centration groups vis-à-vis the high-con- 
centration group. Thus, while some revision 
of our conclusions may perhaps be in order, 
this is primarily due not to the deficiencies of 
the mean lag per se, but rather to the sensi- 
tivity of our results to the imposition of a 
long-run money neutrality constraint. 

Even so, it should be emphasized that the 
evidence in favor of administered pricing 
remains very weak. As Richards notes, the 
coefficients on the M,_; are never signifi- 
cantly different from zero, and the interequa- 
tion differences also fail to achieve signifi- 
cance. That said, it is peculiar that, in 
Richards’ results, as well as our own (from 
specifications imposing money neutrality), 
prices appear to be most responsive in the 
medium-concentration sector. Since most of 
the theoretical arguments relating market 
power to price adjustment would imply 
greater rigidity in markets where oligopolis- 
tic interdependence is most important (as 
opposed to either competitive or nearly mo- 
nopolistic markets), this result is rather 
surprising. Perhaps future research (see be- 
low) will be able to explain this anomaly. 

Richards also notes that the R?s are con- 
sistently lower for the high-concentration 
group, from which he infers that prices in 
that sector are more independent of money 
growth. This is one possible interpretation, 
but there is an alternative that we find more 
compelling. The sectoral price indices are 
themselves averages of individual industry 
indices. In our sample, there were more in- 
dustries in the low-concentration groups, 
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hence one would expect the averages for 
those groups to be less “noisy.” This alone 
could explain the differences in R? values. 

We now turn to Richards’ second point, 
namely that we should have distinguished 
between the anticipated and unanticipated 
components of money growth. We find this 
extension of our analysis novel in that it 
hints at the special problem of information 
confronting oligopolists seeking to maintain 
cartels in the face of changing economic 
conditions. It is this extension that differenti- 
ates his approach to administered pricing 
from ours. However, we have reservations 
about the empirical findings: our previous 
comments about money neutrality again 
apply—we have not reestimated these equa- 
tions—while acute problems attach to the 
measurement of expected and unexpected 
money growth! Empirically distinguishing 
between Richards’ model of administered 
pricing and our own without far better data 
than currently exists would seem to be a 
nearly hopeless task.” 

For the future, progress can pasably be 
made in recasting the administered-pricing 
debate, as suggested in our earlier paper. In 
particular, a fruitful line of inquiry would be 
to exploit the distinction between flexiprice 
and fixed price goods, first referred to by 
John Hicks. Such differences may or may not 


1'The Barro method used by Richards to isolate the 
two components of money growth is fundamentally 
flawed (see, for example, Martin N. Baily, 1978). One 
obvious difficulty is of course that the model assumes 
that individuals form expectations on the basis of future 
information! 

2Indeed, if anticipated money growth were only a 
function of lagged money growth rates, the models 
would be conceptually as well as empirically indis- 
tinguishable. 
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be related to stylized market forms in any 
consistent fashion. We note that this distinc- 
tion has proved fruitful in tackling a number 
of issues in the area of international finance.? 
A second issue, exploiting the anticipated/ 
unanticipated money distinction, is whether 
oligopolists—who presumably wish to main- 
tain the cartel—have stronger incentive to 
gather information to forecast events produc- 
ing price changes than have firms in competi- 
tive industries. 


3For example with respect to currency invoicing, the 
use of forward markets, and contract length. See Ronald 
McKinnon (1979) and Stephen Carse, John Williamson, 
and Geoffrey Wood (1980). 
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Relative Risk Aversion in Comparative Statics: Comment 


By Eric BRIYS AND Louis EECKHOUDT* 


In a recent paper in this Review, Eliakim 
Katz (1983a) has convincingly argued that 
absolute and relative risk aversion should be 
measured in terms of terminal wealth and 
not as a function of changes in wealth (for 
example, profits)! By considering how a 
risk-averse competitive firm under price un- 
certainty reacts to an increase in the profits 
tax rate (with full loss offset), he has shown 
that its response depends upon the shape of 
both the absolute and relative risk aversion 
functions. 

In this comment we indicate that Katz’s 
suggestion to define utility in terms of final 
wealth should induce economists to pay at- 
tention to the very interesting, but so far 
little used, concept of partial relative risk 
aversion.” Indeed, as shown below, this con- 
cept is directly pertinent for the comparative 
statics analysis of a change in the profits tax 
rate. Besides, it gives some economic insight 
for a result that might otherwise look coun- 
terintuitive to many of us. 

To the best of our knowledge, the no- 
tion of partial relative risk aversion was in- 
troduced by Carmen Menezes and David 
Hanson (1970),? who established the rela- 
tionship between three measures of risk aver- 
sion (absolute; relative; partial relative) and 
the behavior of the risk premium under ex- 
ogenous changes either in initial wealth or in 
the amount of risk (or both). More specifi- 


*Assistant Professor of Finance, CERAM, Sophia 
Antipolis/Valbonne, France, and Professor of Econom- 
ics at Catholic Faculties of Mons, Belgium and Lille, 
France, respectively. We thank Pierre Hansen and Henri 
Loubergé for their help. 

TAs mentioned by Katz himself, this idea goes back 
to Kenneth Arrow (1965) and John Pratt (1964). 

?As far as we know, this concept was used in com- 
parative statics analysis by Peter Diamond and Joseph 
Stiglitz (1974), and by Joseph Hadar and William Rus- 
sell (1978). ` 

3In the same year, Richard Zeckhauser and Emmett 
Keeler defined the notion of “size-of-risk aversion” 
which is very close to the concept of partial relative risk 
aversion. 
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cally, they proved that the properties of the 
partial relative risk-aversion function enable 
one to predict how the risk premium adjusts 
to a multiplicative transformation of the risk 
while initial wealth remains constant. It is 
immediately obvious that this notion is perti- 
nent in Katz’s problem, since for any output 
level, an increase in the tax rate on profits 
implies a multiplicative decrease in the risk 
faced by the firm without affecting its initial 
wealth. More precisely, by using a standard 
notation, final wealth (W) is equal to ini- 
tial wealth (W) plus after tax profits (7,), 
that is, 


(1) =h +r, 
=W,+(1—1)( px —c(x)-B). 


and, as shown by Katz, sign(dx*/dt)= 
sign(?(W)) where x* stands for the optimal 
output level, and where 


(2) $(W)=-E[u’(W)-(p—c(x*)) 
‘(W-W)/(-2)]. 


Now, using the partial relative risk-aversion 
function P(W, 7,), defined by 


(3) P(Wo, 7) =m 
u” (Wo + m,)/u (W + T), 


it can be shown that an increasing P in 
terms of 7,, is sufficient to yield $(W) posi- 
tive. The technique of proof exactly paral- 
lels that used by Agnar Sandmo (1971) in a 
similar context, by considering first values of 


4As pointed out by Katz (1983b), one must be at least 
as careful in the use of P as in that of the relative risk 
aversion when it is defined as a function of a, (instead 
of wealth). Indeed, when a, can take negative values, P 
cannot be everywhere decreasing or constant in 7, under 
risk aversion, 
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p inferior to the marginal cost evaluated at 
x* (ie, c(x*)) and then those superior to 
e(x*). Thus under increasing partial relative 
` risk aversion, a stronger fiscal pressure on 
profits induces risk-averse managers to in- 
crease output. This possibly counterintuitive 
result is very easily understood through the 
relationship between the partial relative risk 
aversion and the risk premium. When ¢ in- 
creases, the amount of risk faced by the firm 
decreases,” so that under increasing partial 
relative risk aversion, the risk premium for 
the firm falls more than proportionately (see 
the main theorem in Menezes and Hanson). 
Consequently the firm is ready to assume 
more risk through a higher output level. 

We should stress that the use of the con- 
cept of partial relative risk aversion does not 
contradict Katz’s development but in fact 
puts it in another perspective. Indeed, defin- 
ing the absolute (A) and relative (R) risk- 
aversion functions in terms of final wealth, 
one can show that® 


dP dR dA 
(4) - da, dm, ° da, 
When R is nondecreasing and A nonincreas- 
ing (with at least one of them nonconstant), 
dP/dm, is positive which, as shown above; is 
, a sufficient condition to obtain a positive 9. 
When both A and R are increasing (or de- 
creasing), dP/d7, is sign ambiguous and so 
is o. 

Hence the conditions proposed by Katz in 
terms of A and R can be summarized in 
terms of P. Besides its convenience, the use 
of P has the advantage of giving a better 

` economic insight about the behavior of the 
firm. 


APPENDIX 


A sufficient condition for ¢ to be positive 
is that the partial risk-aversion function P is 
increasing in: r, 


Indeed in the presence of a higher 1, the variance of 
after tax profits is lower. 

©The proof is not given here since it can be found in 
the paper by Diamond and Stiglitz. 
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PROOF: 
For p < c(x*), an.increasing P implies 


(A1) —(px*—e(x*)—B) 
-(w"/u!)(Wo + px*~ e(x*)~ B) 
<-(0(x*)-x*— e(x*)-B) 
(w'/w')(W, + (x*)x* = e(x*)—B), 


and multiplying both sides by p—~c’(x*) 
reverses the inequality sign so that 


(A1) —(p—e’(x*))( px*— c(x*)—B) 
-(u"/u’)(Wy + px* — e(x*)- B) 

> —(p—c'(x*)):(c(x*)-x* — c(x*)— B) 
-(u”/u’)(W, +e(x*)x*— ¢(x*)—B). 

For p > c’(x*), a relationship similar to (1’) 

holds. ea 
If we then multiply both sides by u’ 


evaluated at (W, + px* — c(x*)— B) and if 
we take expectations, we get f 


(A2) E[-(p-c'(x*))(px*- o(x*)—B) 
u” (W+ px* — e(x*)- B)| 
> —(c'(x*)x* — e(x*)— B) 
-(u”/u’)(Wo + 0(x*)x* —c(x*)—B) 
-E[u’(p—e(x*)]. . 
As E[u’-(p — c’(x*)] is equal to zero by the 
first-order condition, we obtain the result 
that the left-hand side of (2) is nonnegative. 


But this expression is nothing but. (W) 
multiplied: by (1 — t). 
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Relative Risk Aversion in Comparative Statics: Comment 


By JouN D. Hey* 


In his paper in this Review, Eliakim Katz 
(1983) confuses an error of logic with a pos- 
sible error of empirical description: the “er- 
ror,” which he blames Agnar Sandmo (1971) 
of initiating, and myself (1981) among others 
of perpetrating, is clearly a case of the latter 
rather than an instance of the former. Never- 
theless, his note, properly interpreted, does 
serve the important purpose of drawing at- 
tention to a hitherto neglected feature of the 
relative risk-aversion index. As a conse- 
quence, the significance of Sandmo’s result 
(which remains logically correct) might now 
be viewed in a slightly different light. 

Katz makes two substantive points con- 
cerning the relative risk-aversion index R; 
the first relating to its definition; the second 
to its argument. Katz notes that Sandmo 
takes profit to be the relevant argument, 
which implies the following definition (com- 
pare Katz’s equation (1)): 


(1) R=- nu” (n)/u' (a). 


Katz then goes on to argue that “...the very 
definition of R as given in (1) is incompati- 
ble with decreasing or constant relative risk 
aversion,” the reason being, according to 
Katz, that the “...R associated with... 
negative profits will be negative and hence 
smaller than the positive R associated with 
positive profits” (p. 452). 

Unfortunately, this argument fails to note 
that u” may change sign as r changes sign. 
For example, consider the case of constant 
relative risk aversion. If (1) is integrated twice, 
then we get 


TITR T20 
@) weal en 72h 
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if 0 < R <1. (There are corresponding forms 
for R equal to or greater than 1.) 

Clearly the utility function as given in (2) 
displays constant relative risk aversion as 
defined by (1). But, equally clearly, the utility 
function displays risk aversion for 7 > 0, risk 
neutrality for r =.0 and risk loving for 7 < 0. 
Thus, u” changes sign at 7 = 0, as suggested 
by my discussion above. Katz’s argument is 
clearly wrong. 

The questions remain whether (2) is an 
(empirically) sensible utility function and 
whether it correctly encapsulates the intuitive 
notion of constant relative risk aversion. On 
the first question, a glance at Daniel Kahne- 
man and Amos Tversky (1979, especially p. 
279) suggests that it is by no means implausi- 
ble; as to the second, the intuitive notion . 
that needs to be captured is the idea that the 
proportional risk premium is independent of 
the scale of the gamble (see John Pratt, 1964, 
Sections 11 and 12). Thus, for example, if the 
individual is indifferent between a gamble 
involving a 50-50 chance of kx, or kx, and 
a certainty of kx, (x1 < x, < x3) for k=1, 
then -he should also be indifferent for k = 2 
or k=3, or, indeed, for any value of 
k— whether positive or negative. But this 
requirement leads precisely to the utility 
function (2). For instance, if R = +4, then the 
individual is indifferent between a 50-50 
chance of m =9 or 7 =16 and a certainty of 
a =124; similarly, the individual is indiffer- 
ent between a 50-50 chance of 7=18 or 
a =32 and a certainty of 7=244; but 
equally, the individual is indifferent between 
a 50-50 chance of 7 = —9 or m = —16 anda 
certainty of m = —124}. Thus, as I have al- 
ready noted, the individual is risk loving for 
am negative— as Kahneman and Tversky have 
noted, a not uncommon phenomenon. 

The result of Sandmo which Katz asserts 
is based on an error states that “an increase 
in a proportional. profits tax (with full loss 
offset) will reduce, leave. unchanged or in- 
crease the firm’s output according as relative 
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risk aversion R is increasing, constant or 
decreasing” (p. 452). Consider the case when 
R is constant, and thus the relevant utility 
function that given in (2). The objective 
function, Eu(7), in this case is given by 


fOO-(-Lex-ea-oy* 


prea 


xA) f” (pe eo 


x (1—t)}°*f(p) ap 


z a-o fe- [ip 
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- e(x)]} S(p) ap 


Lee) 
+f [px —e(x)]? *s(p) a}, 
. “P = e(x)/x 
from which it is clear that the value of £ does 
not affect the optimal choice of x. Thus 
Sandmo is right. Similarly, the rest of 
Sandmo’s result is correct. 

Katz is clearly at liberty to generalize 
Sandmo’s result, which he has done by pos- 
tulating some initial wealth W). However, he 
should note that nowhere in his proofs has 
he imposed the condition that W (= W, + 7) 
be positive. Thus, Katz’s R could suffer from 
the same “problem” as Sandmo’s R; hence, 
it must come as something of a relief to Katz 
to learn that there was no problem in the 
first place! 

However, Katz is not at liberty to suggest 
that certain combinations of signs on dA /dW 
and dR/dW are “nonfeasible” (see his ta- 
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ble, p. 453). Since R and A are related by 
R(W)=WA(W), it follows that 


(3)  dR/dW=A+WdA/dW. 


If A and W are allowed to take positive or 
negative values, it is clear that any combina- 
tions of signs on dR/dW and dA/dW are 
possible. Even with W restricted to be posi- 
tive, dd /dW can be positive while dR/dW 
is negative—as long as A is negative. Surely 
Katz does not consider that risk lovers are 
“nonfeasible”’? 

Thus, this comment shows that Katz is in 
error in attributing an error to Sandmo and 
others. But Katz does indirectly draw atten- 
tion to a feature of the relative risk-aversion 
index, for negative values of its argument, 
which was not hitherto realized or appreci- 
ated. 
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Relative Risk Aversion in Comparative Statics: Reply. 


By ELIAKmm KatTz* 


The comment by Eric Briys and Louis 
Eeckhoudt represents an elegant reformula- 
tion of my earlier results and makes, in my 
view, a useful point. In contrast, the com- 
ment by John Hey is misleading. My 1983 
paper is perfectly correct for risk-averse firms. 
The results by Agnar Sandmo (1971) and by 
Hey (1981) explicitly pertain to risk-averse 
firms. Hence the claim I make in my paper is 
fully valid. 

In my earlier paper I showed that there 
has been a recurrent error in the literature 
dealing with risk-averse firms under uncer- 
tainty. For example, I show that Hey is 
wrong in making the statement that “Jf the 
firm is risk averse, then the imposition of an 
ad-valorem tax on the objective function Y 
(or an increase in the rate of such a tax) will 
cause the firm to increase, keep unchanged 
or to decrease its value of X according as its 
index of relative risk aversion is increasing, 
constant or decreasing” 1981, p. 370, empha- 
sis added). Similarly Sandmo is wrong in 
combining the assumption that “U (1) < 0” 
(p. 66), with the statement that “increasing 
the tax rate will increase, leave constant 
or reduce output according as relative risk 
aversion is increasing, constant or decreasing” 
(p. 70). 

Despite his obvious eagerness to absolve 
himself of ‘having made an error, Hey (his 
comment resting on a utility function which 
requires both risk-loving and risk-averse be- 
havior), does not (indeed cannot) make the 
above irrefutably wrong statements correct. 
Hence, it takes considerable chutzpah for 
Hey to claim that I am in error in attributing 
‘an error to Sandmo and others.! 


*Department of Economics, University of Guelph, 
Guelph, Ontario, NkG 2WI Canada. 

1In contrast with Hey’s response, Sandmo, in a com- 
munication to the managing editor dated September 23, 
1982, of which I was sent a copy, fully accepted the 
point I make as valid and similarly accepted my analysis 
as correct. 
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Indeed, given the universally accepted as- 
sumption of risk aversion (which assumption 
was adopted by both Sandmo and Hey in the 
above quoted statements) both the point I 
make and the table I supply in my earlier 
paper are perfectly correct. 

Other than repeating the claim that I am 
wrong, in error or confused, Hey attempts in 
his comment to find a utility function for 
which his results hold, to replace the concave 
utility function he now finds troublesome. It 
seems, however, that pickings in this area are 
rather slim. I leave it to the reader to judge 
the plausibility of a utility function wherein 
firms are always risk averse in the region of 
profits and always risk loving in the region 
of losses. 

‘Finally, I should like to make one qualifi- 
cation to the solution offered in my paper to 
the problem of using a profits-based defini- 
tion of risk aversion. It is not, aS Hey sug- 
gests, that the solution fails when wealth is 
negative, since, in general, wealth is bounded 
below by zero. Rather, it transpires that for 
positive absolute risk aversion, it is always 
possible to find a positive wealth for which 
relative risk aversion must be increasing. To 
see this, note that relative risk aversion is 
equal to WA(W) where A(W) is absolute 
risk aversion. Hence, differentiating relative 
risk aversion with respect to W yields 
WA'(W)+ A(W), so that if W is sufficiently 
near zero, relative risk aversion must: be in- 
creasing. 
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NOTES 


The twelfth annual AEA Summer Program for 
Minority Students will be held June 17—August 9, 1985, 
at the University of Wisconsin-Madison. The program is 
open to black, Hispanic, and native American graduate 
students in economics, and offers intensive instruction in 
the core areas essential for graduate study. Students 
need not be economics majors, but must have completed 
one year of economic principles. Preference will be 
given to those who have also completed one year of 
calculus, Although the program is designed primarily for 
students completing the junior year, sophomores and 
seniors are also encouraged to apply. Participants will 
receive tuition, room and board, transportation, and a 
cash stipend. For further information and application 
materials, write to AEA Summer Program, Department 
of Economics, University of Wisconsin, 1180 Observa- 
tory Drive, Madison, WI 53706 (telephone 608+ 
263-2441). 


Commencing July 1, 1986, SOCIETY, the periodical 
of record in the social sciences, will shift to a rotating 
editorship. Applications for the stewardship of this pub- 
lication are encouraged from qualified professionals from 
any of the major disciplines in social science. Since 
production, marketing, and fulfillment will continue to 
be performed at Transaction, geographic locale need not 
be a central consideration for candidates. Any individ- 
ual interested in this position should file the following 
information by July 1, 1985: a brief narrative of accom- 
plishments, including a statement of personal goals; 
professional resume of past appointments and writings; 
and a statement of resources that would be provided by 
your home university or institution in support of your 
performance of SOCIETY’s editorial functions. The 
new editor will have complete editorial autonomy in 
determining the contents of the periodical, and the 
opportunity to select a new editorial board. A modest 
honorarium in recognition of his or her activities will 
be available. Send your response directly to Irving 
Louis Horowitz, President, Transaction/SOCIETY, 
Rutgers University, New Brunswick, NJ 08903. Please, 
no telephone inquiries. All materials ‘received will be 
kept confidential. 


The Bureau of the Census in conjunction with the 
National Science Foundation and Yale University has 
developed a longitudinal database file of annual survey 
response data for individual manufacturing establish- 
ments. Initially, the Longitudinal Establishment Data 
(LED) File will contain annual data for the period 1972 
through 1981. The source of the data for 1972 and 1977 
is the Census of Manufacturers. The LED File will be 
updated regularly to contain data from those sources. 
The LED File makes available to the economic research 
community economic time-series of annual data for 


manufacturing establishments in a form conducive to 
research and development. Considerable effort is being 
made to minimize the time and cost of maintaining the 
confidentiality of individual establishments requiring 
that estimation and computation using individual micro- 
data be conducted at the Census Bureau and the results 
screened to prevent disclosure. For additional informa- 
tion, contact James L. Monahan or J. R. Norsworthy, 
Center for Economic Studies, Bureau of the Census, 
Washington, D.C. 20233 (telephone 301 + 763-5684). 


The Rockefeller Foundation offers grants of $15,000 
to $30,000 to support their Program to Explore Long- 
Term Implications of Changing Gender Roles. Projects 
may examine factors that address the social, psychologi- 
cal, political, and/or economic phenomena associated 
with the rapidly changing status of women, or analyze 
ways in which policy may respond to these changes. 
Scholars and practioners who have completed their 
training may apply. Awards cannot be given for comple- 
tion of degree training. Proposals involving more than 
one investigator or more than one institution are 
welcome. Deadlines are March 15 and September 15, 
1985. Address inquiries to Gender Roles Program, The 
Rockefeller Foundation, 1133 Avenue of the Americas, 
New York, NY 10036. 


The third Biennial Conference on East Central 
Europe, Russia, and the Soviet Union will be held 
March 28-30, 1985, in Sarasota. It is sponsored by New 
College of the University of South Florida in Sarasota, 
Florida. 


Call for Papers: The European Finance Association 
will hold its twelfth annual meeting, August 29-31, 
1985, at the University of Bern. To serve as a chairper- 
son, discussant, or to present a paper (copies of detailed 
abstracts must be sent by April 1), contact Professor 
Walter Wasserfallen, University of Bern, Volks- 
wirtschaftliches Institut, Langgass-Strasse 8, 3012 Bern, 
Switzerland. 


Call for Papers: The third annual meeting of the 
Association of Managerial Economists (AME) will be 
held in New York, December 29-30, 1985. Three ses- 
sions of competitively selected papers will be featured in 
conjunction with the ASSA meetings. Especially encour- 
aged are papers integrating the theory of accounting, 
finance and industrial organizations. Submission dead- 
line is June 15, 1985. Members and nonmembers are 
invited to submit papers and/or make program sugges- 
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tions to Professor Mark Hirschey, AME Program Chair, 
Graduate School of Business Administration, 1100 14th 
Street, University of Colorado, Denver, CO 80204 (tele- 
phone 303 + 623-4436). 


Call for Papers: The twelfth annual conference of the 
European Association for Research in Industrial Eco- 
nomics will be held September 11-13, 1985, at the 
Department of Applied Economics, University of Cam- 
bridge. Sessions will include economics of industry and 
firm organization, industrial and competition policy, 
industrial and international trade, industry studies, regu- 
lation of industries and firms, as well as other areas of 
current: interest in industrial economics. To present a 
paper, send three copies by April 1, 1985, to the Chair- 
man of the Programme Committee, Dr. A. Singh, Uni- 
versity of Cambridge, Department of Applied Econom- 
ics, Sidgwick Avenue, Cambridge CB3 9DE, England. 


Call for Papers: Studies in Economic Analysis is a 
biannual, student-edited journal soliciting research 
aritcles from both established economists and students. 
Submission fee is $3.00 for nonsubscribers. Submit 
manuscripts to, or request format and style instructions 
from, The Editors SEA, Department of Economics, 
College of Business Administration, University of South 
Carolina, Columbia, SC 29208. 


Call for Papers: The IREDU (Centre National de la 
Recherche Scientifique) is sponsoring: an international 
conference, “Economics of Education: Tackling the New 
Policy Issues,” to be held June 1986 in Dijon, France. 
The cosponsor is The Economics of Education Review. 
Send 1-2 page abstracts with a brief resume. Although 
papers dealing with developed countries will be consid- 
ered, those on less developed countries will receive 
higher priority. Send abstracts no later than May 15, 
1985, to Benoit Millot, IREDU, Faculte des Sciences- 
Mirande, 21004 Dijon, Cedex France. 


World Congress of Public Finance of IIPF (Interna- 
tional Institute of Public Finance) will be held in Madrid, 
August 26-30, 1985. The topic is “Public Finance: 
Issues and Prospects.” The IIPF invites nonmembers to 
contribute. Contact Professor Horst Claus Recktenwald, 
Friedrich-Alexander-Universitat Erlangen-Nirnberg, 
Lange Gasse 20, 8500 Nürnberg, Germany (telephone 
0911+ 5302-200), or Professor H. M. van de Kar, 
Erasmus University, Rotterdam, Postbus 1738, 3000 DR 
Rotterdam, Netherlands. 


A session on property rights analysis will be held at 
the 1985 meetings of the Law and Society Association, 
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June 6-9, San Diego, California. Any paper developing 
or applying property rights theory is suitable, but selec- 
tion will favor those that link traditionally separate 
areas of the social sciences. Contact Professor David 
Schap, Department of Economics, College of the Holy 
Cross, Worcester, MA 01610. 


The Association for Canadian Studies in the United 
States (ACSUS) will hold its eighth biennial conference 
on September 19-21, 1985, at the Franklin Plaza Hotel, 
Philadelphia, Pennsylvania. All areas of Canadian stud- 
ies will be represented. For further details, contact the 
national office: ACSUS, One Dupont Circle, Suite 620, 
Washington, D.C. 20036 (telephone 202 + 887-6375). 


To inaugurate its economics research program, GTE 
Laboratories will hold a symposium on industrial 
organization in Waltham, Massachusetts, August 15-16, 
1985. (It immediately precedes the World Congress of 
the Econometric Society to be held in Cambridge.) 
Those interested in attending should contact Dr. Joseph 
Farrell, GTE Laboratories Inc., 40 Sylvan Road, 
Waltham, MA 02254. f 


Economists who are strongly oriented toward the 
humanities, who use humanistic methods in their re- 
search, and who will be participating in meetings held 
outside the United States, Mexico, and Canada that are 
concerned with the humanistic aspects of their discipline 
are eligible to apply for small travel grants of the 
American Council of Learned Societies. Financial assis- 
tance is limited to air fare between major commercial 
airports and will not exceed one-half of projected econ- 
omy-class fare. Social scientists and legal scholars who 
specialize in the history or philosophy of their disci- 
plines are eligible if the meeting they wish to attend is so 
oriented. Applicants must hold a Ph.D. degree or its 
equivalent, and must be citizens or permanent residents 
of the United States. To be eligible, proposed meetings 
must be broadly international in sponsorship or par- 
ticipation, or both. The deadlines for application to be 
received in the ACLS office are: meetings scheduled 
between July and October, March 1; for meetings sched- 
uled between November and February, July 1; for meet- 
ings scheduled between March and June, November 1. 
Please request application forms by writing directly to 
the ACLS (Attention: Travel Grant Program), 800 Third 
Avenue, New York, NY 10022, setting forth the name, 
dates, place, and sponsorship of the meeting, as well as a 
brief statement describing the nature of your proposed 
role in the meeting. 


Deaths 


Robert H. Burton, associate professor of economics, 
University of South Florida, August 15, 1984. 
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Beth Hayes, professor of managerial economics, 
Northwestern University, June 3, 1984. 
. Frances Wells Quantius, professor emeritus, Ohio 
State University, August 1, 1984. 

Willard F. Williams, Texas Tech University, October 
2, 1984. 

George W. Zinke, professor emeritus of economics, 
University of Colorado-Boulder, September 8, 1984. 


Retirements 


Marshall R. Colberg, professor of economics, Florida 
State University, May 3, 1984. 

Allen Early, associate professor and Director of the 
Center of Economic Education, West Texas State Uni- 
versity, August 1984. 

Walther Michael, associate professor of economics, 
Ohio State University, September 1, 1984. 

Robert J. Murphy, associate professor of economics, 
University of South Florida, August 9, 1984. 


Foreign Scholars 


Jozef Gajda, Academy of Economics, Poland: re- 
search fellow, University of Pittsburgh, September 1984. 

Klaus D. Grimm, IMS, University of Sussex and 
London School of Economics: Operations Research 
Analyst, Military Traffic Management Command, Oak- 
` Iand, California, October 1, 1984. 

G. Shantakumar, National University of Singapore: 
research fellow, University of Pittsburgh, September 
1984, 

Takeshi Suzuki, Hosei University, Tokyo: research 
fellow, University of Pittsburgh, September 1984. 

Katarzyna Zukrowska, Polish Institute of Interna- 
tional Affairs: research fellow, University of Pittsburgh, 
September 1984. 


Promotions 


Paul Bennett: research officer and senior economist, 


Research and Statistics Function, Federal Reserve Bank 
of New York, August 1, 1984. 

Wayne Carroll: assistant professor, Ohio State Uni- 
versity, January 1, 1984. 

Garey Durden: professor of economics, Appalachian 
State University, July 1, 1984. 


Yiu-Kwan Fan: professor of-economics, University. 


of Wisconsin-Stevens Point, August 1984. 


William Guthrie:, associate professor of economics, 


Appalachian State University, July 1, 1984. 

Bruce Hamilton: professor of economics, Johns 
Hopkins University, July 1, 1983. 

James F. Haynes: associate professor of economics, 
Athens State College, September 1, 1984. - 

R. Bryce Hool: professor of economics, State Univer- 
sity of New York-Stony Brook, September 1, 1984. 

Shafiqul Islam: chief, Industrial Economies Division, 
International Research Department, Federal Reserve 
Bank of New York, July 26, 1984. 

Arnold Katz: professor of economics, University of 
Pittsburgh, September 1984. 
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Masahiro Kawai: associate professor of economics, 
Johns Hopkins University, July 1, 1984. z 

Robert T. McGee: associate professor of economics, 
Florida State University, August 3, 1984. 

Yoshimasa Nomura: assistant professor, Ohio State 
University, April 1, 1984. 

Jack Ochs: professor of economics, University of 
Pittsburgh, September 1984. 

Timothy Perri: associate professor of economics, Ap- 
palachian State University, July 1, 1984. 

Frank J. P. Pinto: Interregional Energy Adviser, Nat- 
ural Resources and Energy Division, Department of 
Technical Co-operation for Development, United Na- 
tions, July 1, 1984. 

Peter Skaperdas: senior economist, - fiscal analysis 
staff, Domestic Research Department, Federal Reserve 
Bank of New York, May’3, 1984. 

Mark Walker: professor of economics, State Univer- 
sity of New York-Stony Brook, September 1, 1984. 


Administrative Appointments 


Edward L. Claiborn: head of economics, Virginia 
Military Institute, August 1984. 

Thomas S. McCaleb: assistant vice president of 
academic affairs, Florida State University, August 3, ` 
1984. 


New Appointments 


David M. Anderson: instructor of economics, Iowa 
State University, August 21, 1984. 

Michael J. Applegate: visiting associate professor of 
economics, Iowa State University, August 1, 1984, 

Charles Bates: assistant professor of economics, Johns 
Hopkins University, July 1, 1984. 

Elaine Bennett: visiting assistant professor, Univer- 
sity of Pittsburgh, September 1984. 

Erik C, Benrud: instructor of economics, Virginia 
Military Institute, August 1984. 

Aninda Bose, State University of New York-Stony 
Brook: instructor, Ohio State University, October 1, 
1984. 

Raymond T. Brastow, University of Washington: 
visiting assistant professor of economics, University of 
Puget Sound, September 1984. 

T. J. Chen, Pennsylvania State University: assistant 
professor of economics, University of Mississippi, fall 
1983. 

Soo Hong Chew: assistant professor of economics, 
Johns Hopkins University, July 1, 1984. 

Patricia Karr Cohen, University of North Carolina- 
Chapel Hill: assistant professor of economics, Univer- 
sity of Mississippi, fall 1983. 

Roger Cohen, University of North Carolina-Chapel 
Hill: assistant professor of economics, University of: 
Mississippi, fall 1983. 

Thomas Coleman: assistant professor of economics, 
State University of New York-Stony Brook, September 
1, 1984. ; 

Robert Curran: economist, Developing Economies 
Division, Fxternal Financing Department, Federal Re- 
serve Bank of New York, August 15, 1984. 
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Larry R. Dale: associate professor of economics, 
West Texas State University, August 1984. 

Joseph S. DeSalvo: director, Center for Economic 
and Management Research, University of South Florida, 
September 1, 1984. 

Nestor Dominquez: economist, fiscal analysis staff, 
Domestic Research Department, Federal Reserve Bank 
of New York, August 20, 1984. 

Ellen Evans: economist, International Financial Mar- 
kets Division, Financial Markets Department, Federal 
Reserve Bank of New York, September 10, 1984. 

James R. Follain: professor of finance, University of 
Illinois-Urbana, August 20, 1984. 

Paul B. Ginsburg, Congressional Budget Office: senior 
economist, Rand Corporation, August 1984. 

Jeremy Gluck: economist, International Financial 
Markets Division, Financial Markets Department, Fed- 
eral Reserve Bank of New York, July 9, 1984. 

John K. Green, East Carolina University: associate 
professor of accounting, Washington and Lee Univer- 
sity, July 1, 1984. 

Joseph Harrington: assistant professor of economics, 
Johns Hopkins University, July 1, 1984. 

Leonard F. Herk: assistant professor of economics, 
Florida State University, August 3, 1984. 

Harold Hotelling, University of Kentucky: assistant 
professor of economics, Oakland University, August 15, 
1984. 

Jerry W, Johnson: visiting professor of economics, 
Iowa State University, August 21, 1984. 

Andrew S. Joskow, Yale University: economist, Eco- 
nomic Policy Office, Antitrust Division, U.S. Depart- 
ment of Justice, September 1984. 

_Nancy Kane: economist, Developing Economies Di- 
vision, External Planning Department, Federal Reserve 
Bank of New York, September 5, 1984. 

Barbara H. Kehrer, The Robert Wood Johnson 
Foundation: vice president, The Henry J. Kaiser Family 
Foundation, October 1, 1984, 

Michael Kennedy, University of Texas-Austin: senior 
economist, Rand Corporation, January 1984. 

Henry B. McFarland, U.S. International Trade Com- 
mission: economist, Economic Policy Office, Antitrust 
Division, U.S. Department of Justice, April 1984. 

Brian H. McGavin: assistant professor of economics, 
Florida State University, August 3, 1984. 

R. Timothy McGee: economist, Business Conditions 
Division, Domestic Research Department, Federal Re- 
serve Bank of New York, May 9, 1984. 

Therese McGuire: assistant professor of economics, 
W. Averell Harriman College for Policy Analysis and 


Public Management, State University of New York- - 


Stony Brook, January 1, 1985. 

John Mangel, University of Georgia: visiting assis- 
tant professor of economics, University of Mississippi, 
1984-85. 

Roy E. Marden: corporate economist, Philip Morris, 
Inc., June 1983. 

Kent W. Mikkelsen, University of Michigan: econo- 
mist, Economic Policy Office, Antitrust Division, U.S. 
Department of Justice, May 1984. 

Hajiime Miyazaki, Stanford University: associate 
professor, Ohio State University, October 1, 1984. 
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Peter Mueser: assistant professor of economics, Johns 
Hopkins University, July 1, 1983. 

Carl R. Neu, First National Bank of Chicago: 
economist, Rand Corporation, September 1984. 

Daniel Nolle: economist, Industrial Economies Divi- 
sion, International Research Department, Federal Re- 
serve Bank of New York, September 10, 1984. ` 

Esmail Noori, University of Colorado: visiting assis- 
tant professor of economics, University of Mississippi, 
1984-85. 

Robert Porter: associate professor of economics, State 
University of New York-Stony Brook, September 1, 
1984. 

David L. Redden: instructor of economics, Virginia 
Military Institute, August 1984. 

Duane J. Rosa: instructor of economics, West Texas 
State University, August 1984, 

Robert Rosenthal: professor of economics, State 
University of New York-Stony Brook, September 1, 
1984. 

Christopher Rude: economist, Industrial Economies 
Division, International Research Department, Federal 
Reserve Bank of New York, September 10, 1984. 

Merrile Sing, University of Wisconsin: economist, 
Economic Policy Office, Antitrust Division, U.S. De- 
partment of Justice, October 1984. 

Kathleen J. Stirling, University of Notre Dame; as- 
sistant professor of economics, University of Puget 
Sound, September 1984. 

Daniel D. Tatar: instructor of economics, Virginia 
Military Institute, August 1984. 

Kuo-Chiang John Wei, University of Illinois: assis- 
tant professor of economics and finance, University of 
Mississippi, fall 1983. 

Edward Zakkak, Louisiana State University-Baton 
Rouge: visiting assistant professor of finance, University 
of Mississippi, 1984-85. 


Leaves for Special Appointments 


Walter Enders, Iowa State University: University of 
California-San Diego, August 21, 1984—May 20, 1985. 

Edi Karni, Johns Hopkins University: department of 
economics, Tel-Aviv University, 1984-85. 

James R. Prescott, Iowa State University: Federal 
Bank of Kansas City, August 21-December 31, 1984. 


Resignations 


Peter L. Kahn, Ohio State University, September 
1984, 

M. Ali Khan, Johns Hopkins University: University 
of Ilinois-Urbana, July 1, 1984. 

Frank Lysy, Johns Hopkins University: World Bank, 
July 1, 1984. 

Charles Miller, Johns Hopkins University, July 1, 
1983. 

Frederick Miller, Johns Hopkins University: Braxton 
Associates, Boston, January 1, 1984. 

Thomas A. Wolf, Ohio State University, June 1984. 
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C. Type each item on a separate 3X5 card. 
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MACROECONOMIC 
CONFLICT AND SOCIAL 
INSTITUTIONS 


Shlomo Maital and Irwin Lipnowski, Editors 


The works included in MACROECONOMIC 
CONFLICT AND SOCIAL INSTITUTIONS 
speak with a common voice on how people, as 
individuals and in groups, affect the outcome 
of macroeconomic contests. Using game theory 
models the authors analyze macroeconomics 
through matrices relating government, business, 
and labor interests working toward a final goal 
of mutually beneficial results. 


The distinguished contributors include David 
C. Colander, Kenneth J. Koford, Clive Bull, 
Andrew Schotter, Paul Davidson, Benjamin 
Bental, Steven Plaut, Noah M. Meltz, Jeffrey B. 
Miller, Jerrold E. Schneider, and the editors, 
Shlomo Maital and Irwin Lipnowski 
1984—248 pages—$29.95—ISBN 0-88730-034-0 


NEOCLASSICAL POLITICAL 


ECONOMY 

An Analysis of Rent-Seeking 
and DUP Activities 

David C. Colander, Editor 


Contributors include: Mancur Olson, Jagdish 
N. Bhagwati, Richard A. Brecher, T.N. Srinivasan, 
Douglas North, Stephen P. Magee, Warren J. 
Samuels, Nicholas Mercuro, Michael S. 
McPherson, Ronald Findlay, Stanislaw Wellisz, 
Harold Demsetz, Elias Dinopoulos, Frederic L. 
` Pryor, William A. Brock, Gary M. Anderson, 
Robert Tollison, Kenneth Koford, James T. 
Bennett, Thomas J. DiLorenzo, Gordon Tullock, 
and David C. Collander 

1984—288 pages—$32.00—ISBN 0-884 10-999-2 
LC 84-11124 
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INTERNATIONAL MONETARY FUND 


ST AF F 
PAPERS 


Published quarterly in March, June, September, and December, Staff Papers contains studies 
prepared by members of the Fund’s staff on monetary and financial problems affecting the world 
economy. 
Articles appearing in the December 1984 issue are: 
Domestic Credit and Exchange Rates in Developing Countries: Some Policy Experiments with 
Korean Data -sison visinas coG. neh mies dg Raab dy ig bee oD OSA Hae Os by Leslie Lipschitz 
On Growth and Inflation in Developing Countries .............445 by Omotunde Johnson 
Credit and Fiscal Policies in a “Global Monetarist” Model of the Balance of Payments .... 
by Peter Montiel 


Effects of Increased Market Access on Exports of Developing Countries ................. 
by Naheed Kirmani, Pierluigi Molajoni, and Thomas Mayer 


The Fund Agreement in the Courts—XX 1.0... 60. c cee cece eee eens by Joseph Gold 


Subscriptions for Staff Papers (US$15 for a volume, US$4 for a single issue, special rates —US$7.50 a 
volume—to university libraries, faculty, and students) should be sent to: 
Publications Unit, Box E-189 
International Monetary Fund, 700 19th Street, N.W. 
Washington, D.C. 20431, U.S.A., Telephone (202) 473-7430 


Understanding Marx 
A Reconstruction and Critique of Capital 
Robert Paul Wolff 


“This book is a tour de force. The author presents the Classical- 
Marxian theory of value and distribution in a manner completely 
accessible to those innocent of modern algebra, yet without any 
sacrifice of content. Moreover, he sets the argument in its philo- 
sophical context, thereby adding an important dimension usually 
missing in economic theorizing.” 

—Edward ]. Nell, New School for Social Research 


Studies in Moral, Political, and Legal Philosophy 
Marshall Cohen, Editor 


246 pages. C: $25.00. P: $7.95 


At your bookstore or 


Princeton University Press 
41 William Street 
Princeton, N] 08540 
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Comparative Economic Systems 
Second Edition 


Paul R. Grego 

University of Houston, College Park 
Robert C. Stuart, Rutgers — 

The State University of New Jersey 


About 450 pages ° cloth ° Instructor's Manual 
with Test Items «Just published 


Gregory and Stuart’s Second Edition offers 

tull balanced treatment of the theories of cap- 
italism and socialism, illuminated with major 
case studies of systems in the United States, the 
Soviet Union, and Yugoslavia. Using a consis- 
tent framework for analysis, the authors pre- 
sent their material in a manner that allows 
students to make significant comparisons 
among systems. 

A major revision, the Second Edition pre- 
sents a thoroughly up-to-date treatment of 
gapian, examines the energy crisis of the 
1970s and its impact today, offers a new chapter 
on Yugoslavia’s market socialism, and fully cov- 
ers international trade. Diverse features of eco- 
nomic systems are clarified through studies of 
numerous countries, including both East and 
West Germany, Hungary, France, Great Britain, 
China, and Japan. 


Domestic Transportation: 

Practice, Theory, and Policy 

Fifth Edition 

Roy J. Sampson, University of Oregon 
Martin T. Farris and David L. Shrock 
Both of Arizona State University 


About 640 pages e cloth Ħ Instructor's Manual 
Just publishe 

A best seller in the field, Domestic Transporta- 
tion integrates application with theory and pol- 
icy, and is therefore suitable for both business 
administration and economics students. U 
dated throughout, the Fifth Edition includes 
new chapters on passenger transportation, 
international transportation, and carrier man- 
E plus a detailed discussion of the 
effects of recent deregulation developments. 





Macroeconomics 

Norman C. Miller 

University of Pittsburgh 

ie es e Study Guide « Instructor’s Manual 


Miller presents all the theory, facts, empirical 
evidence, ideas, policy discussions, and appli- 
cations necessary so students can understand 


- economic issues and related government pol- 


icy. Up-to-date, the text covers supply-side 
economics and international economics and is 
thoroughly objective in its discussions of cur- 
rent economic controversies. 

Special pedagogical features for each chap- 
ter help students to learn and retain macroeco- 
nomic theory and apply this knowledge to 
current issues. 


The Management of 

Financial Institutions 

Benton E. Gup, University of Alabama 
Fe ages ° cloth « Instructor's Manual 


pay is th management techniques com- 
mon to the broad range of financial institutions 
of the 1980s, Gup’s timely new text treats bank 
management as a useful model for other yee 
of financial management. The practical applica- 
tion of theory is stressed throughout. ~ 

Chapter outlines and lists of important con- 
cepts help guide student learning. 


Cases in Financial Management 
Second Edition 

Jerry A. Viscione and George A. Aragon 
Both of Boston College 


aos ages * cloth ° Instructor’s Manual 
1 


For adoption consideration, request examination copies 
from your regional Houghton Mifflin office. 


Ry 


Houghton Mifflin Company 


13400 Midway Rd., Dallas, TX 75244-5165 

1900 S. Batavia Ave., Geneva, IL 60134 
Pennington-Hopewell Rd., Hopewell, NJ 08525 
777 California Ave., Palo Alto, CA 94304 
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DEFY THE LAWS OF 
ECONOMETRICS. 


Somewhere it is written that large-scale econometric 
applications require large computers. That the necessary 
speed and accuracy are available only on a mainframe. 

It is also accepted that econometric software must be 
difficult to learn and complex to use. And that sizeable 
monthly time-sharing fees are a simple fact of life. 

With all due respect to these principles of the past, we 
proudly present what’s new: ESP" The Econometric Soft- 
ware Package™ from Alpha Software® It’s a full-scale, fast 
and highly accurate IBM® PC and XT version of the well- 
known ESP mainframe program. 

And it’s already been selected for use by Chase Econo- 
metrics, Prudential-Bache and New York Telephone, 
among others. 

Why? Because nothing of the mainframe pro- 
gram is sacrificed. You get the analytical tools you 
need for sophisticated modeling and forecasting. 
Nearly all accepted statistical and regression 


ESP 


In fact, ESP from Alpha is actually enhanced with fea- 
tures like built-in graphics and advanced data management. 
Plus, ESP interacts like the best personal computer soft- 
ware—with a spontaneous, natural feel that’s instinc- 
tive, and easy to grasp. It even has on-line help and 
tutorials. 

ESP lets you download from any major data bank includ- 
ing Chase and DRI. Or move your own data from other PC 
software like 1-2-3© Multiplan® dBASE II® and our own Data 
Base Manager II™ 

But what’s best is ESP gives you nearly instant results. 
Any analysis is performed before your eyes. Models, fore- 
casts, Scenarios—as many as you’d like, as often as you'd 
like, any time you'd like. At no incremental cost. 

And you pay just $795 for ESP from Alpha. 
For more information and a demonstration ver- 
sion of ESP, send $5.00 to Alpha Software Cor- 

poration, 30 B Street, Burlington, MA 01803. 


techniques are at your command in one truly [he Econometric Or call us at 1-800-451-1018 (in Massachusetts 


powerful program. 


Software 


call 1-800-462-2016). 


Package” 


wanji 


GALPHA 


ESP and the Econometric Software Package are trademarks licensed to Alpha Software Corp. by MIKROS Corp. IBM is a registered trademark of 
International Business Machines Corp., 1-2-3 of Lotus, Multiplan of Microsoft, and dBASE II of Ashton-Tate. Data Base Manager Iisa 
trademark of Alpha Software Corp. Alpha Software Corp. Is a registered trademark. © 1984 Alpha Software Corp. 


age 


Please mention THE AMERICAN Economic Review When Writing to Advertisers 


HAVE YOU 
EXAMINED 
THE THIRD 
EDITION OF 
BAUMOL & 
BLINDER? 


OOO WIS 


Principles and Policy - Third Edition 


IT’S ON 
YOUR -e 
SH ELF. William J. Baumol and Alan S. Blinder 


If you don’t have an examination copy of the just-published Third Edition 
of ECONOMICS: PRINCIPLES AND POLICY, please allow us to RUSH a 


copy to you. Simply contact your local HBJ sales representative or your 
regional office, or write: 


HARCOURT BRACE JOVANOVICH, PUBLISHERS 
B College Promotion, 





1250 Sixth Avenue, San Diego, CA 92101 
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AALLEN & UNWIN 


APPRAISAL AND CRITICISM IN ECONOMICS 
A Book of Readings 
Bruce Caldwell, Editor 


A major new collection of writings by economists and philosophers on the 
methodology of economics. The first part contains classic articles from the positivist 
era from Hutchinson, Machlup, Friedman and Samuelson. Part Two covers the wide 
range of post-positivist contributions, including Blaug, Boland, McCloskey and 
Caldwell. Paper $12.95 Cloth $29.50 490pp. 1984 


KEYNESIANISM VS. MONETARISM 
And Other Essays in Financial History 
Charles P. Kindleberger 


“Charles Kindleberger — one of those rare beings who can move with equal ease 
in high theory or low history.” Barry Supple, Times Literary Supplement 


This volume brings together Professor Kindleberger’s characteristically readable and 
stimulating essays on a wide range of topics and ideas from the financial history of 
the last 200 years. Cloth $27.50 200pp. Summer 1985 


METHODOLOGY FOR A NEW MICROECONOMICS: 
The Critical Foundations 
Lawrence A. Boland 
Boland critically examines existing neoclassical paradigms of equilibria and concludes 
that so far no one has provided a satisfactory methodological individualistic explana- 
tion of market stability. His important new work focuses on the inherent 
methodological issues which must be overcome in developing innovative approaches 
to neoclassical economics. Cloth $28.50 224pp. Summer 1985 


THE ECONOMIC ANALYSIS OF TRADE UNIONS 
New Approaches and Evidence 
Barry T. Hirsch and John T. Addison 


This new text reviews the burgeoning literature on labor unions and examines the 
effect unions had on relative wages, earnings distribution, productivity, inflation and 
politics. Hirsch and Addison view unions as determined by past and-present worker 
and industry characteristics, the legal environment and other factors. Paper $10.95 
Cloth $27.50 256pp. 1985 


SILICON LANDSCAPES 
Peter Hall and Ann Markusen, Editors 


Experts from the U.S. and the U.K. focus on the new regional development success 
stories — Silicon Valley, Boston’s Route 128, and Britain’s M4 Corridor. Their studies 
examine the ingredients for their success, the nature and demands of “High-Tech” 
industries, and their effect on local economies. Paper $9.95 Cloth $25.00 160pp. 
February 1985 














































Fifty Cross Street, Winchester, MA 01890 


For MC/VISA Orders Call Toll Free 
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AEA sponsored. 
Group Life Insurance 
for you and your family— 
at attractive rates! 


The AEA Group Life Insurance Plan can help provide 
valuable supplementary protection—at attractive rates—for 
eligible members and their dependents. 

Because AEA participates in a large Insurance Trust 
which includes other scientific and technical organizations, the 
low cost may be even further reduced by premium credits. In 
the past eight years, insured members received credits on 
their April 1 semiannual payment notices averaging over 44% 
of their annual premium contributions. (These credits are based 
on the amount paid during the previous policy year ending 
September 30.) Of course future premium credits, and their 
amounts, cannot be promised.or guaranteed. 

Now may be a good time for you to re-evaluate your 
present coverage and look into AEA Life Insurance. Just fill out 
and return the coupon for more details at no obligation. 


Administrator, AEA Group Insurance Program GA 
1255 23rd Street, N.W. 
Washington, D.C. 20037 


Please send me more information about the AEA Life Insurance Plan. 


Name “Age 





= 


Address 
CI a a es OL 








p e ee ee ee es ee ee ee ey 
Gee aam aam ee He SD Ne Me oe ee Ge wall 


Or—call today Toll-Free 800-424-9883 
(Washington, DC area, call 296-8030) 
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Data Storage and Evaluation Project 


The Journal of Money, Credit, and Banking Data Storage and Evaluation Project, 
which is supported by National Science Foundation grant number SES-8112800, 
provides for the collection of data sets and programs used in selected empirical 
articles appearing in the journal. About two-thirds of JMCB articles are empirical. 
The aim of the project is to evaluate findings through replication of data from 
original sources and replication of empirical results. Data sets are available to 
researchers at marginal cost. 








Data sets from empirical articles published in 1983 and subsequently are available 
as well as data from selected articles published in earlier years. A complete list 
of data sets now available can be obtained from the JMCB editorial office. 


Send inquiries to: Editorial Office, Journal of Money, Credit, and Banking, De- 
partment of Economics, Ohio State University, 1775 College Road, Columbus, Ohio 
43210-1309. Telephone: 614-422-7834. 


Professional study-vacation to the 


SOVIET UNION 
for 
ECONOMISTS 


July 6-27, 1985 


Moscow, Leningrad, Baku, Kiev, Volgograd, Repino 
Hosted by Economics Section of the 
Soviet All-Union Central Council of Trade Unions 


Special program includes visits such as GOSPLAN oil fields, collective farm, 
research institute, factory, economic commission of city government. 
Opportunity to meet counterparts in various sectors of Soviet society. 


$1895%, all-inclusive from New York 
For more information, call or write: 
Counterpart Tours 
250 W. 57th St., Suite 1428, New York, NY 10107 
1-800-223-1336 (NYS residents call (212) 245-7501) 
*May be tax deductible 
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The real world 
comes to the classroom. . . 


Robert J. Barro 


University of Rochester 


MACROECONOMICS 


Barro’s Macroeconomics is the first modern presentation of the 
market clearing approach to macroeconomics. It provides an 
honest and realistic alternative to the cumbersome and 
unrewarding IS/LM approach of current intermediate texts. 


“Robert Barro has been a leading contributor to 
recent developments in the analysis of the overall 
behavior of the economy. He has now written a 
lucid, comprehensive, and authoritative exposition 
of the current state of our understanding of these 
phenomena. His text covers both the latest theo- 
retical developments and the latest empirical 
evidence. It can be highly recommended on 
both levels.” 
—Milton Friedman, 

Senior Research Fellow 

Hoover Institution on War, Revolution and Peace 

Stanford University 


“... What Barro does is not only build a macroeco- 
nomic model from the ground up but also one that 
is meant to explain observed economic phenom- 
ena. . .if only other textbook authors would try 
harder to do this, students would learn more and 
teachers would find their job much easier.” 

—James Barth, 

The George Washington University 


1984 580 pp. 


You owe it to yourself and your students to examine this im- 
portant new text. To request a complimentary copy, write to 
Lisa Berger, Dept. 5-1926. Please include course name, 
enrollment, and title of present text. 


JOHN WILEY & SONS, Inc. 
605 Third Avenue, New York, N.Y, 10158 


In Canada 22 Worcester Road, Rexdale, Ontario MOW 114 
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Keeping pace with the latest 
developments in economics 


THE THEORY AND 
PRACTICE OF ECONOMETRICS 

SECOND EDITION 

George G. Judge, University of Illinois 

William E. Griffiths, University of New England 
R. Carter Hill, University of Georgia 

Helmut Liitkepohl, Universitat Osnabrück 
Tsoung-Chao Lee, University of Connecticut 


























Now the most complete treatment of major econometric prob- 
lems has been revised and updated. The authors present the 
most systematic and up-to-date view of econometric problems, 
their statistical consequences, remedies, alternatives, and future 
research, Includes new chapters on asympototic distribution 
theory, Bayesian inference, time series, and simultaneous equa- 
tion statistical models. The distribution lag chapters have been 
rewritten to tie-in with time-series chapters. 


Due January 1985  approx1050 pp. ISBN 0-474-89530-X 
















Other New Titles: 


AGRICULTURAL ECONOMICS AND AGRIBUSINESS, Third Edition 
Gail L. Cramer, Montana State University 
Clarence W. Jensen, Montana State University 


January 1985 approx 475 pp. ISBN 0-471-87871-5 





ECONOMICS OF PRODUCTION 
Bruce R. Beattie, Montana State University 
C. Robert Taylor, Montana State University 


January 1985 approx 320 pp. ISBN 0-471-80810-5 

















1984 Titles of Interest: 


AMERICAN MONEY AND BANKING 
Maxwell J. Fry, University of California 
Raburn M. Williams, University of Hawaii 


MONETARY AND FINANCIAL ECONOMICS 
James L, Pierce, University of California, Berkeley 


. URBAN LAND ECONOMICS . 
Michael A. Goldberg, University of British Columbia 


CASES IN MANAGERIAL ECONOMICS, Second Edition 
Bernard J. Winger, University of Dayton 






To request a complimentary copy, write to Lisa Berger, Dept. 
5-1926. Please include course name, enrollment, and title of 
present text. 


JOHN WILEY & SONS, Inc. 
605 Third Avenue, New York, N.Y. 10158 
In Canada 22 Worcester Road, Rexdale, Ontario MOW 1L4 
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Books that matter are Basic. 
Thinking Economically 


How Economic Principles Can Contribute to Clear Thinking 


MAURICE LEVI 


In this witty and beautifully written book, Maurice Levi shows us with a wealth of interesting real-life 
examples exactly how economists approach problems and how “thinking economically” can help 
us make better decisions. Economic thinking, according to Levi, need not be—and indeed should 
not be—restricted to abstract problems or government level policy making. “A valuable and clearly 
written book that shows the great benefits of using economics in day-to-day thinking.“—JACOB 
A. FRENKEL, University of Chicago. 

$16.95 


Principles of Money, Banking, 
and Financial Markets 


LAWRENCE S. RITTER & WILLIAM L. SILBER 


Ritter and Silber has been widely praised as the most complete, literate, and scholarly introduction 
to the field of money, banking, and financial markets available. Guided by 200 questionnaire 
responses from instructors, the Fourth Edition has been thoroughly revised and reorganized to 
incorporate the most up-to-date material. Augmented by extensive illustrative material, the book 
provides full, balanced coverage of all the topics dealt with in standard money and banking courses, 
Text, $25.95 Instructor's Manual, gratis Study Guide, $10.00 


The Ideal Worlds of Economics 
BENJAMIN WARD 


Is there only one “true” way of understanding the economic universe in which we live? In this 
book, a distinguished economist demonstrates that there are in fact three distinct ways of describ- 
ing how economies work—a liberal way, a radical way, and a conservative way—-each consistent 
with presently available evidence and each in harmony with widely held moral views. Indeed, he 
presents these “optimal economic world views” so persuasively that the reader will find himself 
fully convinced by each—until he comes to the next. 

Now available in its entirety, paper, $18.00 i 


Losing Ground 
American Social Policy 1950—1980 


CHARLES MURRAY 


“The Administration's new ‘bible.’ “~-LEONARD SILK, The New York Times. “A great book. . . . The 
first important ‘third generation’ critique of recent social policy."—The Wall Street Journal. “The 
great value of Losing Ground is that, without bile and without rhetoric, it lays out a stark truth 
that must be faced: two decades of well-meaning programs to erase racism and poverty in the 
U.S. have left those at the very bottom of the ladder worse off than ever."—Business Week. 
$25.95 


Forthcoming 
Beyong Human Scale Choosing Elites 
ELI GINZBERG & GEORGE VOJTA ROBERT KLITGAARD 
April April 


Basic Books, Inc. 
10 E. 53rd St., New York, NY 10022 
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Misregulating Television 
Network Dominance and the FCC 
Stanley M. Besen, 

Thomas G. Krattenmaker, 

A. Richard Metzger, Jr., 

and John R. Woodbury 

This book provides evidence that it is the 
FCC regulations — rather than the networks 
— that have been principally responsible for 
shaping and limiting the viewing options of 
the public. The authors argue that, by 
standards of competition, programming 
diversity, and localism, the restraints that the 
FCC has tried to impose have been either 
ineffective or harmful. 

Cloth $24.00 208 pages 


The Soul of 


` Modern Economic Man 

Ideas of Self-Interest, 

Thomas Hobbes to Adam Smith 
Milton L. Myers 

“Milton Myers deserves E ET for 
producing this concise, insightful, and highly 
‘readable account of the intellectual origins of 
capitalist economics.” — The Annals of the 
American Academy of Political and Social 
Science 

Paper $6.95 158 pages 


Macroeconomics 


and Micropolitics 
The Electoral Effects of Economic Issues 
D. Roderick Kiewiet 


Kiewiet systematically investigates the 


influence of economic concerns — particularly 


inflation and unemployment — on voting 
decisions in national elections. 

“This is an important book. . . . Scholars 
and budding scholars in political science, 
economics, and sociology will find it 
indispensable.” — Richard Brody, Stanford 
University 
Paper $5.00 186 pages 


SEE 


New Studies 

In Philosophy, Politics, 

Economics, and the History of Ideas 
Friedrich A. Hayek 


This selection of Hayek’s recent essays and 
lectures includes several impgrtant ones that 
have never before been published in English. 
The essays cover a wide range of subjects but 
are united by a common philosophical 
approach. Included are Hayek's contributions 
to the debate on inflation, a historical and 
systematic account of liberalism, and the 
Nobel Memorial Lecture delivered in Stock- 
holm in 1974, when Hayek was awarded the 
Nobel Prize in Economic Science. 

Paper $12.50 322 pages i 


Anticipations of 

the General Theory? 

And Other Essays on Keynes 

Don Patinkin i 

Patinkin examines the much-debated question 
of whether Maynard Keynes’ greatest work 
— The General Theory of Employment, 
Interest, and Money — was an instance of 
simultaneous discovery. 

“This is a book to enjoy — there are no 
loose ends, no undocumented details, no 
casual references. The research is precise, - 
detailed, confident and competent.” 

— Wall Street Review of Books 
Paper $10.00 304 pages 


Selfishness, 


Altruism, and Rationality 

A Theory of Social Choice 

Howard Margolis 
“Howard Margolis’s intriguing ideas . . . 
provide an alternative to the crude models of 
rational choice that have dominated economics 
and political science for too long.” 

— Times Literary Supplement 

Paper $8.00 206 pages 


; The University of CHICAGO | Press 





' 5801 South Ellis Avenue, Chicago, IL 60637 
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Economics from MIT 
Market Structure and Foreign Trade: 


Increasing Returns, Imperfect Competition, and the 
International Economy 
Elhanan Helpman and Paul R. Krugman 


Relating current theoretical work to the main body of trade theory, this book 
offers entirely new material on contestable markets, oligopolies, welfare, and 
multinational corporations, and offers new insights on external economies, inter- 
mediate inputs, and trade composition. $22.50 


Exchange Rate Management under Uncertainty 
edited by Jagdeep S. Bhandari 
Foreword by Richard N. Cooper 


This collection of original work explores issues at the frontiers of exchange rate 
determination and open economy macroeconomics. $30.00 


Monetary Policy in Our Times 


edited by Albert Ando, Hidekazu Eguchi, 

Roger Farmer, and Yoshio Suzuki 

These eight essays cover monetary policy in an uncertain world, domestic and 
international aspects of monetary policy, and policies to overcome stagflation. 

In particular, they recognize and provide a lively forum for the different views of 
academic and central bank economists. $25.00 


Equilibrium and Macroeconomics 
Frank Hahn 


This book collects Frank Hahn’s less technical essays on economic theory. With 
his characteristic style, wit, and principle he explores the concept of equilibrium 
and its “usefulness,” the problematic role of money in the general equilibrium 
framework, and the shortcomings of monetarists, rational expectationists, and 
*neo-Ricardians. $29.95 


Now available in paperback 


Money and Inflation 
Frank Hahn 


This rigorous essay in abstract theory is also a sustained and brilliant assault on 
the new monetarism. ` $5.95 


Trade Policy in the 1980s 

edited by William R. Cline 

These twenty-two contributions by many of the top scholars in the field cover a 
broad range of important areas of trade confiict. “.,.contains ideas and data that 
will be relevant for some time to come.” —Foreign Affairs 

Institute for International Economics. $15.00 


Write for our current economics catalog 


The MIT Press 


28 Carleton Street, Cambridge, MA 02142 
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Worker Cooperatives in America 
Edited by ROBERT JACKALL and HENRY M. LEVIN 


This comprehensive study of a vital form of workplace democracy examines the history, 
dynamics, challenges, and potential of worker cooperatives in America. It illuminates key 
aspects of the cooperative phenomenon and lays the groundwork for future research. 
$24.95 


The Suburban Squeeze 

Land Conversion and Regulation in the San Francisco Bay Area 

BY DAVID E. DOWALL 

While the tension between housing demand and [and use control is felt across the U.S., 
the problems posed by local land use controls and state environmental regulations are 
most acute in California. Dowall focuses on the effects of land use and environmental 
regulations in San Francisco Bay Area communities, providing insights into the dynamics 
of land use regulation in any highly regulated market. California Series in Real Estate 
Economics and Finance and California Series in Urban Development. $24.50 


Latin Journey 
Cuban and Mexican Immigrants in the United States 
by ALEJANDRO PORTES and ROBERT L. BACH 


This volume details an eight-year survey of Mexican and Cuban immigrants in the 1970s. 
The authors describe patterns of occupational and economic development, cultural 
adaptation, and social relationships both within the ethnic circle and in the larger 
community. $45.00 cloth, $11.95 paperback 


The Reconstruction of Western Europe 
1945-1951 

by ALAN S. MILWARD 

A comprehensive study of the economic and political reconstruction of western Europe 


since 1945, by one of the foremost historians on the subject. Milward offers strikingly 
new interpretations within a truly major work of scholarship. $38.50 


The Economic Rise of the Habsburg Empire 
1750-1914 

by DAVID F. GOOD 

Little is known about the economic history of the Habsburg Empire. In this survey of 
economic development in the late stages of one of Europe's former great powers, Good 


provides overwhelming evidence that the Habsburg Empire's economy did not fail in its 
last one hundred years. $32.00 


e e e e 
Chinese Business Under Socialism 
The Politics of Domestic Commerce, 1949-1980 
by DOROTHY J. SOLINGER 
Focusing on three determinants of commercial policy in China—the planned economy, 
policy conflict among the leadership, and economic underdevelopment—Solinger looks at 
how the Chinese have organized the balance between public and private sectors in 
handling the treatment of the private sector, the disposal of consumer goods, and free 
markets for agricultural produce. $30.00 


Fathers Work for Their Sons 


Accumulation, Mobility and Class Formation 

in an Extended Yoruba Community 

by SARA S. BERRY 

In this original study of Yorùbá cocoa farmers and their descendants in western Nigeria, 


Berry examines the consequences of agricultural commercialization of economic devel- 
opment, political mobilization, and social change. $24.50 


University of California Press 
Berkeley 94720 
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NEW IN 1985 FROM 


MACMILLAN 


MONEY, BANKING, 
AND FINANCIAL MARKETS 


Second Edition 
by ROBERT AUERBACH (University of California, Riverside) 
WITH: Instructor's Manual and Study Guide 


BASIC ECONOMICS 


by JAMES A. DYAL and NICHOLAS KARATJAS 
(both of Indiana University of Pennsylvania) 


WITH: Instructor's Manual and Study Guide 


THE APPLIED THEORY OF PRICE 


Second Edition 
by DONALD N. McCLOSKEY (University of lowa) 
WITH: Instructor's Manual and Study Guide 


` MANAGERIAL ECONOMICS 


by J. WILSON MIXON (Bassett, Parks, Silberberg & Finch) 
and NOEL D. URI (Federal Trade Commission and 
George Mason University) 


WITH: Instructor's Manual and Study Guide 


INTERNATIONAL FINANCE AND 
OPEN ECONOMY 
MACROECONOMICS 


by FRANCISCO RIVERA-BATIZ (Indiana University) and 
LUIS RIVERA-BATIZ (University of Chicago) 


WITH: Solutions Manual 
























For immediate attention to your textbook needs, call the Macmillan 
Mainline toll-free at 1-800-223-3215, or write: 


MES Moca, 


COLLEGE DIVISION « 866 THIRD AVENUE * NEW YORK, NY 10022 


Please mention Tue AMERICAN Economic Review When Writing to Advertisers 


xvi 


Now 
in paperback | 
from 
- Pantheon: 


“MINORITY REPORT 


What’s Happened to Blacks, 
Hispanics, American In- 
dians, and Other Minorities 
in the Eighties 
Edited by 
LESLIE W. DUNBAR 
“Required, compelling reading.” 
—VERNON E. JORDAN, JR. 
“Solid and rounded...A repository of 
information and ideas for study, 
discussion, and action.” 
— Kirkus Reviews 
Paperbound $8.95 


THE NATIONS WITHIN 


The Past and Future of 
American Indian 


Sovereignty 
by VINE DELORIA, JR. 
and CLIFFORD LYTLE 


“This new book on Indian self-rule is 
the most informative that I have 
seen in my own half-century of 
reading.” —SOL TAX, 

Professor of Anthropology, 
University of Chicago 

“Superb.” — Philadelphia Inquirer 

Paperbound $10.95 


REBUILDING AMERICA 


A Blueprint for the New 
Economy 


by GAR ALPEROVITZ 
and JEFF FAUX 


“While the American economy is enjoying 
a recovery, there are some major cracks that 
will have to be repaired. Rebuilding America 
begins the process of outlining the changes 
that will be needed.” 

—LESTER C. THUROW 


“An impressive performance...careful, 
detailed and persuasive.” 

—ROBERT LEKACHMAN, 

Professor of Economics, 

City University of New York 


‘Paper $10.95, cloth $20 


A BLUEPRINT FOR THE NEW ECONOMY 
Í BY GAR. ALPEROVITZ.AND JEFF FAUX 


à Now at your bookstore 


PANTHEON BOOKS 


20t East 50th Street, New York, N.Y. 10022 
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NEW FROM 21ST CENTURY PRESS 


International Trade and the Future of the West | 
John M. Culbertson 


Recent events show that the shift of industries and jobs between nations depends on 
absolute cost—not comparative advantage. This book demonstrates that the straight- ` 
forward use of economic analysis explains these events, and that the tools of economics 
have been widely misused in support of “free trade.” 

In the radically new situation that now exists, ‘‘free trade” causes international wage- 
competition and the shift of industries and jobs from high-wage to low-wage nations. 
This process threatens an economic fall of the West. It will make for world-wide poverty 
in a world in which the burden of the massive and worsening overpopulation of some 
countries is spread through wage-competition to all. 

To escape this destructive process and bring about trade that actually benefits the 
participating nations requires not “free trade” but trade that is managed so as to be in. 
balance—the condition that is required to make comparative advantage applicable—and 
to lead to a justifiable distribution of industries among nations. This book raises funda- 
mental issues for introductory students and students of international trade. It permits 
critical consideration of the relation between recent events and traditional textbook 
doctrines on international trade. 

242 pages hardback 1984 $17.95 (plus $1.50 shipping) 
paperback 1985 $8.95; at faculty discount, $7.15; examination copy, $5.35 
(each plus $1.20 shipping and handling) 


The Dangers of “Free Trade” 
John M. Culbertson 


This booklet gives a brief statement of the new interpretation of international trade of 
International Trade and the Future of the West. It is suitable as a supplementary text 
or partial text in introductory as well as advanced courses. It will serve to open up 
discussion of the revolutionary changes in international trade, the way economic analy- 
a to be applied to them, and the effects that will follow from different kinds of trade 
policies. 


Competition, Constructive and Destructive 
John M. Culbertson 


“Competition” is depicted by economic theory and the current deregulation doctrine 
as inherently beneficial—so that what the economy needs is only more “competition.” 
But experience and much of the literature of economics imply that “competition” is not 
necessarily beneficial, its effects depending on what firms are competing at. In this 
view, to achieve constructive competition requires judicious rules and regulations, 
which will prevent the destructive competition that otherwise will prevail. 

This booklet will enlarge and enliven discussion in introductory and advanced courses. 
It provides a basis for considering controversial issues in the application of economic 
analysis to current cases of economic regulation and deregulation. 


both about 40 pages paperback 1985 
$2.95; at faculty discount, $2.35; examination copy, $1.80 
(each plus $.80 shipping and handling) 


Prices are subject to change.. Examination copies are for consideration as a course text. For use 
as course texts, these books are available in text editions at lower cost. Buyers with Wisconsin 
address please add 5 percent of price for sales tax. 


2isrt CENTURY Press 
PANS P.O.Box 5010, Maoisow, WI 53705 
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The Journal of International Economics 
and Economic Intergration Offers 


$5,000 


For the First Annual Daeyang 
Prize in Economics 


@ The Journal of International Economics and Economic Integration is published 
biannually by the Institute for International Economics, King Sejong University, 
Seoul, Korea. 


@ The purpose of the Journal of International Economics and Economic Integration 
is to support and encourage research in the area of international trade, interna- 
tional finance and other related economic issues that include general profes- 
sional interest in international economic affairs. 


è The Journal of International Economics and Economic Integration welcomes un- 
solicited manuscripts, which will be considered for publication by the Editorial 
Board. l 


è The Editorial Board will choose fourteen manuscripts for publication on an an- 
nual basis. 


@ The Editorial Board will choose the best manuscript out of the fourteen to be 
awarded the $5,000 Daeyang Prize in Economics. 


è The manuscripts, which should be accompanied by an abstract of no more than 
100 words, should be typewritten, double-spaced, in English with footnotes, ref- 
erences, figures, tables and any other illustrative material on separate sheets. 


@ Three copies of the manuscript and all accompanying material should be sub- 
mitted to the following address by October 31, 1985 for consideration ‘for the 
1986 publication. 


institute for International Economics 
King Sejong University 
Seongdong-Ku, Seoul, Korea 
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th. 


Economics Institute 
1030 13th Street 
Boulder, Colorado 80302 U.S.A. 


GUIDE TO GRADUATE STUDY IN ECONOMICS, 
AGRICULTURAL ECONOMICS, AND DOCTORAL 
DEGREES IN BUSINESS AND ADMINISTRATION 


in the United States of America and Canada, 7th edition, 544 pages 
edited by Wyn F. Owen and Larry R. Cross ` 


Published by the Economics Institute—a nonprofit educational corporation 
sponsored by the American Economic Association and endorsed by the American 
Agricultural Economics Association. 


The GUIDE is an indispensable reference book for prospective graduate students— 
both domestic and foreign—and their advisors and sponsors. Comparative analyses 
of the programs are given. Over three hundred individual programs are described. 


ORDER FORM 


Economics Institute 
Publications Center 

1030 13th Street 

Boulder, Colorado 80302 U.S.A. 


Please send me _____copy(ies) of the GUIDE at $33.00 per copy. For foreign 
orders, please enclose an additional $3.00 for shipping and handling. 


I enclose $_________ (check or international money order) 

Please bill me $ 

Charge $_____ to my — Mastercard, Visa, or 
American Express Number 


Expires ——————— Authorized Signature 
For faster service on credit card orders only, call 303-492-8417 ext. 23. 








Name Title 
Address 











City. CS 





Zip Code ___._ «Country. 
(plus four) 
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ECONOMETRIC SOFTWARE . 
FROM TSP 


TSP” 4:0: a greatly enhanced edition of the Time Series Processor software package, in 
use at over 650 sites woridwide. The new release features 


e Convenient data manipulation for time series and cross section data; full miss- 
ing value capabilities. 

è All standard econometric techniques, ordinary least squares, two and three- 
stage least squares, polynomial distributed lags, autoregressive correction. 
Nonlinear estimation for single and multi-equation models. 

Forecasting and solution of simultaneous models. 

Box-Jenkins identification, estimation, and forecasting. 

Databank facility for IBM, Vax, Prime, and Univac computers. 

Many other features such as matrix algebra which makes TSP a complete pro- 
gramming language for econometric problems. 


RATS : a complete package for vector autoregressive models of time series, written by 
Litterman and Doan of VAR Econometrics. It features the estimation And simulation of 
VAR and ARIMA models. as well as a powerful set of spectral analysis techniques. 
PROBIT : for the binary probit model. 


MLOGIT : for the multinomial or conditional logit model. 


TSP International 928 Mears Court, Stanford. CA 94305, (415) 326-1927 


KING SAUD UNIVERSITY 
Riyadh, Saudi Arabia 


The College of Administrative Sciences, King Saud University, has vacant faculty positions (Professor, Associate Professor, 
Assistant Professor) for Ph.D. holders, who would be employed on contract basis as of commencement of the academic year 
1985-1986, which begins on July 27, 1985. 


The language of instruction at the college is ARABIC except for the Hospital Administration Program. The college has the 
following academic departments: (1) Accounting, (2) Business Administration, (3) Economics, (4) Law, (5) Political Science, 
(6) Public Administration, (7) Quantitative Methods, and (8) Hospital Administration, which is a part of the Department of Public 
Administration. 


Noteworthy benefits: 

Free return air tickets annually for faculty member and his family. 
Furnished accommodation of housing and furnishing allowances. 
Monthly transport allowance. 

Relocation allowance. 

End-of-service gratuity. 

Free medical and dental care covering family. 

Contribution by University to tuition fees of non-Arabic-speaking children. 


interested academicians are kindly requested to send non-returnable photocopies of their academic diplomas and specialized 
experience certificates, together with their resumes (including lists of their publications and references) and written applica- 
tions indicating the position applied for and the subjects the applicant is qualified to teach, to: 


Dean of College and Ms. Aida Ganim 
King Saud University King Saud University Office 
PO. Box 2459 2425 West Loop South, Suite 450 
Riyadh 11451, Saudi Arabia Houston, TX 77027 


Please include address and telephone number (if available) so, if selected, you may be contacted. 
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The Economics of Unemployment 
A Comparative Analysis of Britain and the United States 
JAMES J. HUGHES and RICHARD PERLMAN 


In this comprehensive treatment of the issues and problems of unemployment, the 
authors integrate discussions of measurement, theory, and policy with empirical 
evidence drawn from postwar experience in the United States and the United 
Kingdom. Cloth $39.50 Paper $12.95 


The Economist’s View of the World 
Governments, Markets, and Public Policy 
STEVEN E. RHOADS 


In a clear, lively, and nontechnical style, the author explains and assesses the way in 
which economists view the world of public policy. The book explains why Democratic 
and Republican economists so often agree about micro-policy issues, and why they 
are frequently at odds with many politicians, consumer advocates and business and 
union leaders. 

“I have been bowled over by the eloquence and incisiveness of the argument in 
the critical chapter on ‘The Economist’s Consumer and Individual Well Being’. . . 
the author shows such a clear understanding of the economist’s emphasis on oppor- 
tunity cost, on benefit cost comparisons, and the like.’ —Alfred E. Kahn, Professor of 
Economics, Cornell University 

"I doubt that there is a better book for the typical person interested in improving his 
or her ability to think clearly about public policy issues.” —Edgar O. Olsen, Professor 
of Economics, University of Virginia Cloth about $37.50 Paper about $12.95 


Energy Policy in America Since 1945 
A Study of Business-Government Relations 
RICHARD H.K. VIETOR 


Since the development of a sound energy policy for cheap fossil fuel—coal, petro- 
leum, and gas—has become a central concern in shaping the economy, we have 
needed a balanced, authoritative account of the history of energy policy i in the US, 
which, at last, we have in Richard Vietor’s book. 

“This book should be read by anyone who is interested in energy policy, business 
history, or business-government relations—which means everyone.’—Robert B. 
Stobaugh, Director of The Energy Project, Harvard Business School 
Studies in Economic History and Policy:  . 

The United States in the Twentieth Century $29.95 


Money and Markets 
Essays by Robert W. Clower 


DONALD A. WALKER, Editor 


Robert Clower’s essays, brought together by Donald Walker, constitute a well- 
rounded treatment of the major problems in monetary economics, and the volume as 
a whole demonstrates how the study of monetary economics may extend current 
knowledge of the short-run economic fluctuations and prove useful in developing 
policy options to ameliorate them. $37.50 


Cambridge 
University 
Press 






D a mm 
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Drastic Measures 
A History of Wage and Price Controls in the United States 
HUGH ROCKOFF 


A history of America’s use of wage and price controls from colonial times through 

Richard Nixon’s experiment with controls which began in 1971. Rockoff concludes 

that temporary controls may serve as useful “pain-killers” that permit more funda- 
mental cures, such as restrictive monetary and fiscal policies, to be used to maxi- 
mum effect. 

Studies in Economic History and Policy: 

The United States in the Twentieth Century $29.95 


Monetary Politics 
The Federal Reserve and the Politics of Monetary Policy 
JOHN T. WOOLLEY 


.a technically proficient analysis of a highly complex area of public policy written 
inan uncommonly lively and stylistically attractive way. Woolley’s grace as a writer 
makes the intricacies of monetary policy accessible to non-specialists and reflects 
the drama and significance inherent, but rarely revealed, in a subject usually 
regarded as esoteric.’—-Congressional Quarterly Weekly Report 

“Woolley’s study is a refreshing alternative to both the short-term preoccupations 
with market movements and the trivialisation of the analysis of political influences 
, .a scholarly study, well documented at every point. . . essential reading for any- 
one who wants to understand monetary policy making in the United States.”’—~The 
Banker ; $37.50 


Game Theoretic Analysis of Voting in Committees 
BEZALEL PELEG 

A theoretical and competely rigorous analysis of voting in committees that provides 
mathematical proof of the existence of democratic voting systems which are immune 


to the manipulation of preferences of coalitions of voters. 
Econometric Society Monographs in Pure Theory $37.50 


Instrumental Variables 

R.J. BOWDEN and D.A. TURKINGTON 

The authors present and develop the methodology of instrumental variables in its 
most general and explanatory form. They clearly illustrate these instrumental varia- 
bles techniques and apply them to a range of problems, both linear and nonlinear. 
Econometric Society Monographs in Quantitative Economics $34.50 


Rivalry and Central Planning 
The Socialist Calculation Debate 
DON LAVOIE 


Professor Lavoie offers a serious challenge to conventional thinking in contemporary 
comparative systems and the economics of socialism. He argues that the lessons of 
the socialist calculation debate is that planning and markets are fundamentally alter- 
native coordination mechanisms. 

. Historical Perspectives on Modern Economics About $34.50 


All prices subject to change. Order from your bookstore or call our Customer Service 


Department at 1-800-431- 1580 (outside New York State and Canada). MasterCard 
or Visa accepted. 


Cambridge University Press, 32 East 57th Street, New York, NY 10022 
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The American Economics Association (AEA) is now so- 


‘liciting applications to host the AEA Summer Program for 


Minority Students, for three summers beginning in 1986. 


This program is now in its twelfth year and is currently at 
the University of Wisconsin at Madison. Previous host insti- 


tutions have been Berkeley, Northwestern, and Yale. 


The intent of the program is to increase the number of 
Blacks, Hispanics, and Native Americans pursuing the Ph.D. 
in Economics. In recent years the course of study has been an 
intensive eight to ten week program in intermediate micro- 
economics and. macroeconomics, at the honor’s. level, and 


courses in econometrics or mathematical economics. 


Funding for the program has been provided by the hosting 
institutions and grants to the AEA. Applications should be | 
sent to Professor Donald J. Brown, haman of the AEA i 
Committee on the Status of Minority Groups in the Econom- 


ics Profession, CSMGEP, no later than September 1, 1985. 


t 
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In all probability, 
you'll be hearing a lot about this 
new Wadsworth text... 


BASIC STATISTICS IN BUSINESS AND ECONOMICS, 4th Edition 
George W. Summers, Arizona State University; William S. Peters, University of New 
Mexico; and Charles P Armstrong, University of Rhode Island 


He is an outstanding text by 
authors who, as teachers, 
know the difference between a 
basic text that is adequate and one 
that is outstanding, This new edi- 
tion builds on the strengths of 
previous editions in all areas: 


Aptness of examples and exercises. 

The text’s applied flavor links the 
realistic business situations in the text 
to the many examples and the care- 
fully graded problems. 


Emphasis on logical thinking. This 

edition clarifies and expands 
coverage on hypothesis testing and 
two-way ANOVA, and focuses even 
more strongly on an intuitive ap- 
proach to concepts, without resorting 
to rigorous mathematics. 


Abundant practice materials. Data 
sets and computer problems are 
greatly expanded in this edition, giving 
students ample chances to fix ideas 

and procedures. 


A solid support system. The Student 

Supplement, prepared by the 
authors, provides programmed learning 
units, diagnostic self-tests, self-correct- 
ing exercises, and achievement tests. 
Approximately 768 pages. 7-3/8 x 9-1/4. 
Casebound. October 1984. © 1985. 


Student Study Guide. Instructor’s Manual. 


ALSO OF INTEREST 
AVAILABLE NOW 


INTERNATIONAL 
ECONOMICS, Second Edition 
By Robert J. Carbaugh, 

University of Wisconsin/ 

Eau Claire 


COMPARATIVE ECONOMIC 


SYSTEMS, Second Edition 
By John E. Elliott, University 
of Southem California 


THE ECONOMICS OF 
DEVELOPING COUNTRIES 
By E. Wayne Natziger, 

Kansas State University 





For additional information about these 
and other Wadsworth texts, write 
Stephanie Surfus, Economics and Deci- 
sion Sciences Editor 


W WADSWORTH 
PUBLISHING 
COMPANY 


Ten Davis Drive 
Belmont, CA 94002 
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DEBT TRAP 
Rethinking the Logic of Development 


Richard W. Lombardi 


An incisive look at banking, the third world debt cri- 
sis, and world stability, this new book establishes 
both a conceptual and practical model for re-assess- 
ing the present development logic that Lombardi 
states, “has reached the limits of its usefulness.” 


192 pp. (tent) March 1985 
$29.95 (tent) ISBN 0-03-003007-2 


PAPER PROPHETS 
A Social Critique of Accounting 


Tony Tinker 


This highly original volume takes a hard look at the 
world of modern accounting, and shows how 
accounting policy and practice affect the quality of 
all our lives and the world in which we live. 


224 pp. 


May 1985 
$19.95 (tent) 


ISBN 0-03-001657-6 


RECONSTRUCTING MARXIAN 


ECONOMICS 
Marx Based Upon A Sraffian Commodity 
Theory of Value 


Spencer J. Pack 


Reconstructing Marxian Economics addresses the 
unresolved problem posed by the late economists 
Joan Robinson and lan Steedman who criticized 
Marx's labor theory of value from a Sraffian perspec- 
tive, 


144 pp. (tent) 


April 1985 
$28.95 (tent) 


ISBN 0-03-003092-7 


Available through your local bookseller, or order directly from: 


PRAEGER 


PUBLISHERS 


521 Fifth Avenue, New York, NY. 10175 
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GLOBAL PLAN 


FOR EMPLOYMENT 
A New Marshall Plan 


Angelos Th. Angelopoulos 
Sean 18s SINO-AMERICAN ECONOMIC 
$29.95 ISBN 0-03-063798-8 EXCHANGES 

The Legal Contributions 

Guiguo Wang 


224 pp. (tent) January 1985 
$32.95 (tent) ISBN 0-03-001659-2 


GRASSROOTS DEVELOPMENT 
IN LATIN AMERICA AND 


THE CARIBBEAN 
Oral Histories of Social Change INSURANCE MARKETS 


Information, Problems, and Requlation 


Robert Wasserstrom 
240 pp. (tent) February 1985 David A. Lereah 


$32.95 (tent) ISBN 0-03-001689-4 176 pp. (tent) February 1985 


Paper edition f , $29.95 (tent) ISBN 0-03-001019-5 
$11.95 (tent) ISBN 0-03-001692-4 


HISPANIC YOUTH 


Emerging Workers 
WORLD TRADE ISSUES eens aren 
Regime, Structure, and Policy 244 pp. (tent) January 1985 
$30.95 (tent) ISBN 0-05-071739-6 
Young Whan Kihi and James M. Lutz 


304 pp. (tent) January 1985 
$36.95 (tent) ISBN 0-05-063057-6 


Available through your local bookseller, or order directly from: 


PRAEGER 


PUBLISHERS 


521 Fifth Avenue, New York, N.Y. 10175 
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=r Princeton ~> 


What Drives Third World City Growth? 


A Dynamic General Equilibrium Approach 
Allen C. Kelley and Jeffrey G. Williamson 
To account for dramatic population increases in the Third World's cities since the 
1950's, the authors use a Computable General Equilibrium Model to assess 
the importance of various factors in Third World city growth, and to discuss the impact 
of the OPEC-induced fuel scarcity and other changes on city growth 
“slowdown” in the late 1970's. LPE: $14.50. C: $40.00 


The British Fertility Decline 


Demographic Transition and the Crucible of the Industrial Revolution 
Michael S. Teitelbaum 
“This is the first publication to marshall systematic evidence based on county level data 
for the whole of the British isles for the demographic transition period. The data are 
entirely new and consitute a significant contribution to the field.” $40.00 
—E.A. Wrigiey, London School of Economics 
Written under the auspices of the Office of Population Research, Princeton University 















41 William Street Princeton University Press Princeton, NJ 08540 





NOW AVAILABLE 


Collected and on Microfiche for the first time. 


ADAM SMITH REFERENCES 
TO THE WEALTH OF NATIONS 


Pergamon Press has compiled the complete texts of monographs used by 
Adam Smith as references for The Wealth of Nations and put them on 
microfiche. Part of a new Pergamon series, History of Economics, this major 
collection goes beyond Edwin Cannan’s classic Index of Authorities. 
Published in two segments, and now available for immediate delivery, this 
comprehensive collection comprises: 
e Over 2000 Fiche 
e Over 180,000 Filmed Pages 
e Two Important Supplementary Collections 
—46 works from Adam Smith’s personal library 
—22 early editions of The Wealth of Nations 
For further information write or call: 


PERGAMON PRESS 


US: Maxwell House, Fairview Park, Elmsford, New York 10523 (914) 592-7700 
UK: Headington Hill Hall, Oxford OX3 OBW, England 





Please mention Tue American Economic Review When Writing to Advertisers 


xxviii 


Texts you can count on... 





FOURTH EDITION 
pon 


AN INTRODUCTION 





-Ronald W. Jones 


New! 





New edition! 


WORLD TRADE AND PAYMENTS 


An Introduction 
Fourth Edition 


Richard E. Caves and Ronald W. Jones 


Thoroughly updated, this revision of the leading text for international 
economics features a reworked,up-to-date treatment of trade theory and 
strengthened coverage of international finance. And this clear, modern 
account is now more useful than ever — with supportive chapter-ending 
exercises and problems new to this edition. 


#132276/cloth/544 pages 


MANAGERIAL ECONOMICS 


Robert E Rooney 


This comprehensive new text is more than merely a price theory text disguised as a managerial 
economics text. Rooney’s fresh approach presents microeconomics in a more useful way for busi- 
ness students. The text features worked-out cases that show students how theory can be applied 
to practical business decisions and problems. Calculus is used where appropriate, and numerous 
problems are included at the end of each chapter. 

#755966/cloth/500 pages/with Instructor's Manual 


Macroeconomics 


MICROECONOMIC 
. THEORY AND 


APPLICATIONS 

. Edgar K. Browning and 
Jacquelene M. Browning 
#112232/1983/cloth 


604 pages/with Instructor's 
Manual and Study Guide 





Highly successful! 


MACROECONOMICS 

Third Edition 

Robert J. Gordon 

Users across the nation agree that Gordon’s Third Edition is the best 
text — with the best package — for the intermediate macro course. 
Simplified presentation of inflation and unemployment as well as the 
latest data available enhance this widely-used text’s superb integration 
of modern theory with numerous real-world cases. 
#321079/cloth/720 pages/1984/with Instructor’s Manual, 

Student Workbook, and The Gordon Update newsletter 


PUBLIC SECTOR ENVIRONMENTAL 
ECONOMICS ECONOMICS 

Second Edition AND POLICY 

Robin W. Boadway and Paul B. Downing 

David E;“Wildasini #191809/1984/cloth 
#100528/1984/cloth 350 pages 


480 pages 





from Little, Brown. 


College Division * 34 Beacon Street * Boston, Massachusetts 02106 
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The eighth—and election year—edition 
of the highly successful reader! 


“An excellent book of supplemental readings 
for an introductory macroeconomics course. 
The articles are more current and politically 
diverse than most readings in the field.” 
—AAAS Science Books & Films 


INTRODUCTORY 
MACROECONOMICS 1984—85 


Readings on Contemporary Issues 
Edited by PETER D. MCCLELLAND 


The eighth in a series of highly successful and widely adopted annual 
readers for all introductory economics courses, Introductory Macroeconom- 
ics 1984-85 contains more than fifty articles by leading economists pub- 
lished in periodicals as recently as May 1984. The articles are chosen to 
reflect the entire spectrum of economic opinion, from left-wing to right-wing, 
from liberal to conservative, from Keynesian to monetarist to supply-side 
advocate. Writers featured in this past year’s reader included well-known 
commentators on macroeconomic problems such as Kenneth Arrow, Bar- 
bara R. Bergmann, Karl Brunner, Milton Friedman, Henry A. Kissinger, Jo- 
seph A. Pechman, Paul Craig Roberts, Paul Samuelson, David A. Stockman, 
and Paul A. Voicker. 





The provocative articles and essays are selected from a diverse range of 
popular and scholarly sources, including The Wall Street Journal, The Econo- 
mist, Time, The Progressive, Dollars & Sense, New Republic, Economic Out- 
look USA, The New York Times, Challenge, U.S. News & World Report, Society, 
Newsweek, Federal Reserve publications, and other major magazines and 
journals. The issues covered in Introductory Macroeconomics 1984-85 in- 
clude: inflation and unemployment, monetary and fiscal policy, institutional 
changes in money and banking, the growing federal deficit and proposals to 
reduce it, tax-based incomes policy, economic growth and reindustrializa- 
tion, and poverty, welfare, and income distribution. $9.95 softcover 


ee oe ee oe ee SEN for a free examination copy today == == = sa s = 


CORNELL UNIVERSITY PRESS 
PO. Box 250, Ithaca, New York 14851 Name 
Please send one copy of Introductory oa 
Macroeconomics 1984-85 edited by Institution 
Peter D. McClelland 
1 will be considering it for adoption in Department 
my course ____ 
which has an expected enroliment of Street 

. The text | am now using is 


Ciy_ State Zip 


ee a ee 
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Look to St. Martin's Press 
for the latest word 
on major issues 
in contemporary economics 


Free Market Economics 
A CRITICAL APPRAISAL 


ANDREW SCHOTTER, New York University 


A careful analysis of the free-market eco- 
nomics argument, this book defines the 
basic assumptions of the argument and 
identifies their roots in the history of eco- 
nomic thought. Schotter reviews the major 
criticisms of the argument and raises some 
serious doubts about the blind advocacy 
of free market solutions to current social 
' problems. 


Paperbound. 147 pages. 
Just Published - 


The Politics of International 


Economic Relations 
Third Edition 


JOAN EDELMAN SPERO, Senior Vice 
President, American Express Company 


A clearly written, carefully focused exami- 
nation of the political dynamics of interna- 
tional economics, this book addresses all 
the major topics of concern in the field, 
including money, trade, multinational cor- 
porations, North-South relations, economic 
aid, and oil. This Third Edition provides new 
or expanded coverage of such important 
topics as protectionism, the declining 
power of OPEC, the consequences of Third 
World debt, and the impact of high ULS. 
interest rates and the overvalued dollar A 
glossary of key economic terms is now 
included at the back of the book. 


Paperbound. 400 pages (probable). 
February 1985 


The Contemporary 


Intemational Economy 
A READER 
Second Edition 


JOHN ADAMS, University of Maryland, 
College Park 


Intended as a supplement for courses in 
international economics and business, this 
book brings together 33 readings on the 
major issues in international economics 
today. The book provides a broad range of 
viewpoints, with selections by such noted 
economists as Martin Feldstein, Robert 
Baldwin, Herbert Grubel, Mordechai 
Kreinin, and Peter Drucker. The book is fully 
up to date: all but four of the readings are 
new to this edition. 


Paperbound. 550 pages (probable). 
February 1985 


To request a complimentary examination copy 
of any of these titles, please write us on your 
college letterhead specifying your course title, 
present text, and approximate enrollment, 
Address your request to: 


New Yor! gene 
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AMERICAN ECONOMIC ASSOCIATION 
1985 ANNUAL MEMBERSHIP RATES 


Membership includes: 


—a subscription to both The American Economic Review uarie plus Papers and Pro- 


ceedings and the Journal of Economic Literature (quarterly). 


è Regular members with annual in- 
comes of $30,000 or less 


ə Regular members with annual in- 
comes above $30,000 but no more 
than $40,000 


e Regular members with annual in- 
comes above $40,000 


e Junior members (available to regis- 
tered students for three years only). 


Student status must be certified by 
your major professor or school 
registrar 


e In Countries other than the U.S.A., 
Add $11.00 to cover postage. 


e Family members (persons living at 
the same address as a regular mem- . 
ber, additional memberships without 
subscription to the publications of 
the Association) 


Please begin my issues with: 
O March O June 


(includes Papers 
and Proceedings) 


December 


O September 


First Name and Initial 


MAJOR FIELDS (TWO aoe 
LIST FIELDS WITH WHICI 


cls E ii LD CODE FROM JEL, 
“Class i on System 
for Books.” 


Address Line 2 


Address Line 2 


=O 


State or Country Zip/Postal Code 


PLEASE TYPE OR PRINT INFORMATION ABOVE; PLEASE SEND CHECK OR MONEY 
ORDER PAYABLE IN U.S. DOLLARS. CANADIAN AND FOREIGN PAYMENTS MUST BE 
IN THE FORM OF A U.S. DOLLAR DRAFT ON A NEW YORK BANK. 


Endorsed by (AEA member) 
Below for Junior Members Only 


| certify that the person named above is enrolled as a student at 


Authorized Signature 


PLEASE SEND WITH PAYMENT TO: 


AMERICAN ECONOMIC ASSOCIATION 
1313 21ST AVENUE SOUTH, SUITE 809 
NASHVILLE, TENNESSEE 37212-2786 
U.S.A. 
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Jos Openings For Economists 


Available only to AEA members and institutions that agree to list their openings. 


Annual Subscription Rates 


U.S.A., Canada, and Mexico (first class): $15.00, regular AEA members and institutions 
$ 7.50, junior members of AEA 

All other countries (air mail): $22.50, regular AEA members and institutions 
$15.00, junior members of AEA 


Please begin my issues with: ; 
CI February C April CI June CI August C October CI December 


Name 
Address. 


First Middle Last 
City , State/Country Zip/Postal Code 


Check one: 


CI 1 am a member of the American Economic Association. 

[O | would like to become a member. My application and payment are enclosed. 
O (For institutions) We agree to list our vacancies in JOE. 

Send payment (U.S. currency only} to: 


THE AMERICAN ECONOMIC ASSOCIATION 
1313 21st Avenue South 
Nashville, Tennessee 37212 
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Oxford 


Order and Conflict in Contemporary Capitalism 
Studies in the Political Economy of Western European Nations 


Edited by JOHN H. GOLDTHORPE, Nuffield College, Oxford. This comparative 
anthology examines the methods used by Western countries to manage political 
conflict over the distribution of economic and social resources since 1945. Bringing 
together major studies by leading economists, political scientists, sociologists, and 
historians, the collection offers a new basis for assessing the Tee: merits and 
weaknesses of corporatist and other settlement strategies. 

1985 352pp. cloth $34.95 paper $15.95 


The Way People Work 
Job Satisfaction and Customer Service 


CHRISTINE HOWARTH. What makes a job satisfying? Does greater job satisfaction 
lead to.increased efficiency and, if so, is the extra cost worthwhile? How can managers 
and employees improve the quality of working life? Using detailed case studies of 
various American and European organizations, this practical guide explains how 
workplaces can be personally—and economically—rewarding for managers and 
employees alike. 

1984 224pp. $23.95 


The Co-operative Game Theory of the Firm 


MASAHIKO AOKI, Institute of Economics, Kyoto University, Japan, and Stanford 
University. This highly original work challenges the widely-held view of the firm as a 
mysterious “black box,” operating solely to maximize profit for the shareholders. 
Instead, Aoki proposes an entirely new economic model in which the ideal firm is a 
coalition of shareholders and employees, with its market behavior and internal 
distribution the result of co—operative bargaining. 

1985 288 pp.;9 figs. $29.95 


Putting People First 

Sociological Dimensions of Rural Development 

Edited by MICHAEL M. CERNEA. This useful anthology addresses the social and 
practical considerations involved in the design and implementation of effective rural 
development projects. The contributors, studying topics ranging from the social 
organization of the productive system to the role of the World Bank, provide solid 
advice and recommendations for incorporating regional sociological factors into the 
design of any successful development project. (A World Bank Publication) 

1985 400 pp. $24.95 


Winners and Losers in Colombia’s Economic Growth 
of the 1970s 


MIGUEL URRUTIA, United Nations University, Tokyo. Most experts believe that 
Colombia’s economic growth during the 1970s did not improve the distribution of 
income. Here, Urrutia draws on a wide array of statistical data to reach a different 
conclusion: that income distribution during this period did not, in fact, deteriorate and 
that the real incomes of the poorest workers actually improved markedly. (A World Bank 
Publication) 

1985 160pp. $19.95 
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Input-Output Economics 

Second Edition 

WASSILY LEONTIEE, Institute for Economic Analysis, New York University. In 1966, 
Wassily Leontief was awarded the Nobel Prize for his model of Input-Output 
economics. This collection of papers provides the only comprehensive introduction to 
the model he has written, and is now thoroughly revised—12 of the 18 papers are new 
to this edition. The book begins with non-technical articles on the theory of 
Input-Output economics and progresses to more technical discussions and then to 
specific applications of the theory. 

May 1985 320pp.; illus. cloth $29.95 paper $14.95 


Leading Issues in Economic Development 
Fourth Edition 


GERALD M. MEIER, Stanford University. Completely revised and updated to reflect the 
current mood of stock taking and reassessment, this unique book brings order to the 
diffuse subject of economic development while maintaining a variety of viewpoints 
and different perspectives. The author uses a broad range of theoretical, applied, and 
policy materials in emphasizing the strategic policy issues which accelerate the 
development of Third World nations. 

1984 768 pp.;45illus. paper $19.95 


The World Crisis in Education 
The View From the Eighties 


PHILIP H. COOMBS, International Council for Educational Development. In this sequel to 
his highly acclaimed book, The World Educational Crisis, Philip Coombs identifies 
significant educational trends that have developed over the past 20 years and examines 
critical future issues destined to confront all nations, with varying intensity, over the 
next 15 years. Possible ways of coping with these issues are explored through 
educational reforms, innovations, and new forms of international cooperation. 

1985 384pp.;25illus. cloth $24.95 paper $10.95 


Taxation for Development 

Principles and Applications 

STEPHEN R. LEWIS, Williams College. This introduction to the analysis of tax policy in 
developing countries focuses on open economies and the ways in which openness to 
international trade and to movements of capital and skilled labor influence the scope 
for, and the effects of, tax policy. More than 50 policy problems—based on actual case 
studies from a variety of countries—allow the reader to apply principles developed in 
theory to actual tax policy issues. 

1985 256pp.;illus. cloth $29.95 paper $12.95 


Prices and publication dates are subject to change. 


To order send check or money order to Assistant Marketing Manager, 
Humanities and Social Sciences 


Oxford University Press 


< 2()() Madison Avenue, New York, NY 10016 
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The | 
Economics Institute 


Boulder, Colorado 


m PREPARATION FOR MASTERS AND DOCTORAL DEGREE 
PROGRAMS IN ECONOMICS, BUSINESS, AND 
ADMINISTRATION. 


E POSTGRADUATE DIPLOMA PROGRAMS IN RELATED 
SPECIALIZATIONS. 


@ AN ESTABLISHED REPUTATION FOR ACADEMIC EXCELLENCE. 


25 years of specialized service in 
international education. 


Sponsored by the Amencan For further information write: 
Economic Association f 
The Director 


Economics Institute 
Campus Box 259 
University of Colorado 
Boulder. Colorado 80309 
(303) 492-7337 

Telex: 45-0385 


PLAAS 
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Econometric/Statistical Package 


xSTAT 


Mainframe Capability, Accuracy and Speed 
for Your IBM Personal Computer 





xSTAT: 


A Reliable, Economical Alternative to Mainframe Computing 





@ Is designed for the analysis of VERY LARGE as 


well as small data sets. It has no limit on sample 
size (total number of observations); and allows up to 
50 variables per regression. 


Can generate and save an X’X product matrix the 
first time a data set is used. Subsequent regressions 
can be made from it to eliminate repetitive readings 
of input data normally required in statistical pack- 
ages—-very time-consuming when disk inputs are 
involved. 


Supports Intel 8087 80-bit Math Co-processor for 
FAST NUMBER CRUNCHINGS (has software 
emulation for systems without the co-processor to 
attain same accuracy). Double precision is used in 
matrix operations. 


Produces estimated coefficients that are identical to 
mainframe TSP results to four significant digits. 


Executes at HIGH SPEED when an X’X matrix is ‘ 


used to estimate regressions even for very large 
samples—it takes only seconds to complete a run. 


The output can be directed to disk, printer or 
screen, The display can be 132 or 80 columns wide 
and the statistics and coefficients can be printed in 
F-format (e.g., 123.456) or E-format (1.23456 + 
E02). 


Works in either batch or prompt mode; requires no 
special command language. EASY TO USE. 


THE PACKAGE INCLUDES: 


Data Reformatting and 
- Transformation Program 





P.O. BOX 101 


Converts formatted data into unformatted data and 
vice versa; aggregates over records; merges files; 
accepts data downloaded from mainframe or gen- 
erated by other programs including Lotus 1-2-3, 
Visicalc, dBase II, WordStar, other word processors 
and editors. 


Allows selection of subsamples based on value range 
or sequential order. Converts fractions to decimal 
numbers (e.g., stock quotes, 32% = > 32.125). 


Has 14 mathematical/logical transformation func- 
tions for vector multiplication, division, addition, 
subtraction, logarithm, exponent, lagged variables, 
first difference, dummy variables, and time trend. 


Descriptive Statistics 

e Minimum, maximum, mean, standard deviation, 
sum of squares, correlation coefficients, CROSS- 
TABS, etc. 


Ordinary Least Squares 

(Multiple regressions) 

and Two-stage Least Squares 

è Generates variance/covariance matrix of coefficients, 
standard error, t-statistic, R-square, adjusted R- 
square, Durbin-Watson statistic and F-statistic. Cal- 
culates predicted values, residuals, and produces 
residual plot. 

è Allows subsample selection; can also estimate re- 
gressions from product moment matrix (contingency 
table). 


Pooling Cross-Section and 

Time-Series Data 

è Estimates regressions for samples with multi-period 
observations (e.g., panel study). Automatic stacking 
of data matrix (diagonal block matrix). Estimates 
coefficients and F-statistics for testing various hy- 
potheses of (1) a common intercept and slope; (2) a 
common slope and different intercepts; (3) a com- 
mon intercept and different slopes; (4) different in- 
tercepts and different slopes. 


SYSTEM REQUIREMENTS 

IBM PERSONAL COMPUTER (PC or XT), COM- 

PAQ or IBM PC compatible systems: 1 floppy disk 
drive or a hard disk system; DOS 1.1 or 2.0 and 
192K memory. 


PRICE: $250 for the complete package. (Accept 
checks, Visa & MasterCard. Or order through your 
local dealer.) 


RELATED PRODUCT 

Spreadsheet Forecasting Templates for Lotus 1-2-3: 
reads the estimated coefficients and inverse X’X 
matrix, saved optionally by xSTAT, directly into 
1-2-3 for making “what if” forecasts and producing 
graphs. No keyboard data entry is needed. The 
templates are imbedded with formulae for estimating 
the standard error and confidence interval for the 
forecasted dependent variable that changes as the 
forecasted independent variables are varied. PRICE 
$100 


MING TELECOMPUTING INC. 


Telecommunications and Statistics for Microcomputers 
Lincoln Center, MA 01773 (617) 259-0391 





(SAMPLE OUTPUTS ARE AVAILABLE UPON REQUEST.) 
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SWE 


The Committee on the Status of Women in the Economics Profession 





CSWEP, an arm of the American Economic Association, publishes a thrice-yearly 
newsletter to let you know all the news - good or bad - about women in the economics 
profession. : 





The newsletter carries items about: 


research on sex role issues 
new publications 
hiring (or non-hiring) of women economists 
conferences for or about women 


what other professional women’s groups are doing to 
Jurther women’s interests in their disciplines 


developments in government and industry 


CSWEP speaks up on behalf of women economists in hiring, research and governmental 
policies. 


CSWEP represents women’s point of view in the committee work of the American 
Economic Association. It makes an annual report to AEA on the status of women 
economists. 


CSWEP is a presence at annual meetings of the AEA and of the regional economics 
associations. It sponsors sessions at these meetings, where research by and about women 
can get an audience. 


CSWEP publishes a ROSTER OF WOMEN ECONOMISTS for purposes of 
communication and job placement. Dues-paying members receive the latest roster, 
which lists women economists by and where they teach or work, by their.specialty in 
economics, and by city, as well as alphabetically. 


CSWEP is the voice of women economists when coalitions of professional women join 
to advance sex equality in professional life. 


To become a dues-paying member of CSWEP 
send this with a check for $15 (tax deductible) made out to CSWEP to: 


CSWEP, 3065 Fermanagh Dr., Tallahassee, FL 32308 
NAME 
MAILING ADDRESS 


CITY, STATE, ZIP 
Check here if currently an AEA member O 
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A New Standard 
Of Excellence 


MACROECONOMICS: The Dynamics Of Theory And Policy— 
an exciting and successful new text by William J. Boyes: 


@ Provides a clear integration of macro theory and policies within the historical context 
of their development 
e Progresses rapidly to a development of the Aggregate Demand/Aggregate Supply 
framework and then uses it to unify the treatment of theory 
@ Devotes an entire chapter to an examination of alternative expectations schemes— 
including rational and adaptive expectations models 
è Applies the unifying AD/AS Model to examine such current issues as tax policy, 
budgets and deficits, Social Security, declining productivity growth, the political 
business cycle, and the Third World Debt 
è Presents a balanced treatment of current controversies—including rules versus 
discretion, the explanation of stagflation, contract- and information-based theories 
of the business cycle, and supply-side economics 
For more information on this text and other South-Western titles, 
contact: 
Lew Gossage 
COLLEGE DIVISION 
SOUTH-WESTERN PUBLISHING CO. 
5101 Madison Road 
Cincinnati, OH 45227. 
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MATHEMATICAL AND STATISTICAL PROGRAMMING PACKAGE FOR YOUR IBM PC 
FAST e EASY TO USE e POWERFUL 


GAUSS. 


YOU'VE NEVER SEEN ANYTHING LIKE IT! 
GAUSS is a sophisticated mathematical and statistical programming package for the IBM PC 
and compatibles. It combines speed, power, and ease of use in one amazing program. ` 


GAUSS allows you to do essentially anything you can do with a mainframe statistical package 
— and a lot more. 


Personal computers are friendly, convenient, and inexpensive. So is GAUSS. GAUSS is not just 
a stripped-down mainframe program. GAUSS has been designed from the ground up to take 
advantage of all of the conveniences of a personai computer. After trying GAUSS, you may never 
use a mainframe again. 


GAUSS comes with programs written in its matrix pro- It you can write it mathematically, you can write itin GAUSS. 
gramming language that allow you to do most econometric ‘Furthermore, you can write it in GAUSS almost exactly the 
procedures, including OLS, 2SLS, 3SLS, PROBIT, LOGIT, way you would write it mathematically. 

MAXIMUM LIKELIHOOD, and NON-LINEAR LEAST SQUARES. GAUSS is 10-15 times faster than other programs that use 


In the current version, GAUSS will accept the 8087, and 15-100 times faster than , 
up to 90 variables in a regression. There is other programs that do not use the 8087. 


no timit on the number of observations. As in APL, single statements in GAUSS 
GAUSS will do a regression with 10 can accomplish what might take dozens 


independent variables and 800 observa- of lines in another language. However, 
tions in under 4 seconds — and with 50 GAUSS provides you with additional power- 


variables and 10,000 observations in ful numerical operators and functions — 
under 18 minutes. It will compute the especially for statistics and the solution of 
maximum likellhood estimates of a ey eget en pa T not n Me 
logit medel, with 10 variables and 1,00! APL. And, of course, the syntax in 
observations, in 1-2 minutes, depending is much more natural (for most of us) than 
upon the number of iterations reduired. that in APL. 
GAUSS allows you to do complicated GAUSS has state-of-the-art numerical 
statistical procedures that you would never routines and random number generators, 
imagine frying on a mainframe. It is easy GAUSS is extremely accurate. It allows 
to program almost any routine, and GAUSS you fo do an entire regression in 19 digit 
isso fastthatitcandoaimostanyjob.But accuracy. It will compute the Longley 
the nicest thing of all is that the cost of time on your Benchmark coeficients in 5 hundredths of a second with an 
personal computer is essentially zero! average of 11 correct digits! (Try that on a mainframe!) 
GAUSS is an excellent teaching tool. It makes programming GAUSS, with ifs built-in random number generators ar 

i 7 - generators and 
easy and allows students to focus on concepts and techniques. powerful functions and operators, is an excellent tool for 


doing simulations. 
GAUSS and the 8087 NUMERIC DATA PROCESSOR GIVE YOU MINICOMPUTER 
PERFORMANCE ON YOUR DESKTOP. 








SPECIAL INTRODUCTORY OFFER cat orwite APPLIED 

Back Guarantee ......... Reg. 395.00 $250o0 TECH N ICAL 
GAUSS requires an IBM PC with at least 256K RAM, an 8087 NDP, SYSTE M S 

1 DS/DD disk drive, DOS 2.0 (or above). P.O. Box 6487, Kent, WA 98084 


IBM is trademark of IBM Corporation. (206) 631-6679 


Come and get a demonstration.of GAUSS at our booth in the exhibitor’s area at the AEA meetings ` 
in Dallas, December 28-30, 1984. 
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LDR OF 
ECONOMIC ARTICLES 


prepared under the auspices of 


The Journal of Economic Literature 
of the 
American Economic Association 


y Each volume in the Index lists articles in major economic 
journals and in collective volumes published during a 
specific year. 


y Most of the Index’s volumes also include articles of testimony 
from selected congressional hearings in government 
documents published during the year. 


y No other single reference source covers as many articles 
classified in economic categories as the Index. 


y The 1977 volume contains over 10,500 entries. 


Currently available are: 


Volume Year Covered an 


1969 di i 
es indispensable 


1971 ~ _toolfor... 


1972 ECONOMISTS 

1973 REFERENCE LIBRARIANS 
1774 ‘ RESEARCHERS 
1975 : TEACHERS 

1976 STUDENTS 


1977 AUTHORS 
1978 


1979 


Future volumes will be published regularly 
to keep the series as current as possible. 


Price: $50.00 per volume (special 30% discount to 


AEA members) 
Distributed by 


RICHARD D. IRWIN, INC." n iso 








Economics 








1985 
NEW: 
® Rosen © Begin & Beal 








PUBLIC FINANCE THE PRACTICE 
OF COLLECTIVE 
è Blair & Kaserman BARGAINING 









ANTITRUST 7th Edition OPE 
ECONOMICS S RUG 
è Rowan ŻA 
REVISIONS: i READINGS IN 
ie l LABOR ECONOMICS 
aurice & Smithson AND LABOR 
MANAGERIAL RELATIONS 
ECONOMICS, 2nd Edition 





5th Edition 









e Reynolds 







MACROECONOMICS: f COMPA RATIVE 

Analysis and Policy ECONOMIC SYSTEMS: 
|. 5th Edition k Models and Cases l 

MICROECONOMICS: 5th Edition 






. Analysis and Policy 
.. 5th Edition 








@ Tullock & McKenzie = 
THE NEW,WORLD - i é Wonnacott >: 
OF ECONOMICÇS;; a ae $ MACROECONOMICS 
Explorations-into, aa 3rd Edition — 
the H etenee wa ae Zee bo! 
ence, Atir Ea iðn: © Seo 
ii o E MANAGERIAL fi 
PARRE a a eee ECONOMICS: Text, / 
PUBLIC pointe. Problems, and 
“® TOWARD BUSINESS Short Cases i 
“Pb. ‘Ath Edition : 6th Edition i 








Ad ination copies for adoption consideration 
ahi ‘a Hl Richard D. Irwin, Inc. 


v* available upon request Please indicate 
is Homewood, IL 60430 





course title and text presently used. 
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Economic Review and the Journal of Eco- 
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$30,000, but no more than 
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HE purpose of the American Economic Associa- 

tion, according to its charter, is the encouragement 
of economic research, the issue of publications on eco- 
nomic subjects, and the encouragement of perfect free- 
dom of economic discussion. The Association as such 
takes no partisan attitude, nor does it commit its mem- 
bers to any position on practical economic questions, It 
is the organ of no party, sect, or institution. People of all 
shades of economic opinion are found among its mem- 
bers, and widely different issues are given a hearing in 
its annual meetings and through its publications. The 
Association, therefore, assumes no responsibility for the 
opinions expressed by those who participate in its meet- 
ings. Moreover, the papers presented are the personal 
opinions of the authors and do not commit the organi- 
zations or institutions with which they are associated. 


Editors’ Introduction 


This volume contains the Papers and Pro- 
ceedings of the ninety-seventh annual meet- 
ings of the American Economic Association. 

The Proceedings record the business activ- 


ities of the Association in 1984; the annual — 


membership meeting; the March and De- 
cember meetings of the Association’s officers 
and committees. 

The Papers constitute the greater part of 
the volume. They comprise seventy-three 
contributions that fill roughly the same num- 
ber of pages as two regular issues of the 
American Economic Review. About a year in 
advance, the Association’s President-elect, 
acting as program chairman, decides on the 
topics for which sessions will be organized. 
This is done after consultation and comment, 
both volunteered and solicited, from a wide 
range of individuals. (A Call for Papers is 
published annually in the Notes section of 
the December issue of the AER.) The Presi- 
dent-elect invites persons to organize these 
sessions. Each session organizer in turn 
invites several persons (usually two or three) 
to give papers on the theme of the session, 
and asks others to give comments on the 
papers. The program chairman decides at the 
time of organization which sessions are to be 
included in this volume. Space limitations 
restrict the number of printed sessions. This 
year we are printing 26 sessions, although a 
total of 107 sessions were sponsored, either 
solely by the American Economic Associa- 
tion or jointly with other allied societies. 
There has been no standard practice with 
regard to the publication of comments and 
discussions in the past. This year the Presi- 
dent-elect chose to publish no comments, 
given the difficulty and the invidious task of 
choosing. He has ‘arranged instead that the 
names and addresses of commentators be 
printed at the start of each session, permit- 


vii 


` ting readers especially interested in particu- 


lar comments writing to the commentator for 
a copy of the discussion. 

The guidelines under which papers are 
published in the Papers and Proceedings differ 
from those governing regular issues of the 
Review. First, the length of papers is strictly 
controlled. Except in unusual circumstances 
they must be no more than twelve typescript 
pages in three-paper sessions, and eighteen 
typescript pages in two-paper sessions. Sec- 
ond, papers are not subjected to any refer- 
eeing process. Third, their content and range 
of subject matter reflect the wishes of the 
President-elect to investigate and expose the 
current state of economic research and think- 
ing. In most cases they are therefore explora- 
tory and discursive, rather than formal pre- 
sentations of original research. 

While authors are encouraged to submit 
their manuscripts earlier, in practice most are 
submitted at the meeting itself, or in the four 
days following. Very rigid deadlines must be 
met and there is no time for communication 
with every author about editing changes made 
in order to improve content and style, and to 
satisfy space restrictions. 

Every effort is made to notify an author 
prior to the deadline if paper is too long, or 
does not satisfy other restrictions on foot- 
notes, tables, and figures. However, some- 
times a manuscript is not submitted or revised 
on time and cannot be published. We are 
sorry to have to report that this occurred in 
orie case this year. A paper is also rejected if, 
after reading it, we conclude that it is utterly 
without merit. This year we are pleased to 
report that no paper has been rejected on 
this ground. l 


JOHN G. RILEY 
WILMA ST. JOHN 
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Economics in Theory and Practice 


By SIR ALEC CAIRNCROSS* 


Do you not know, my son, with how 
little wisdom the world is governed? 
Oxenstierna 


Let’s face it. Whatever economics was in 
the past, it is now virtually an industry. It 
stretches from the building of new models by 
the theorists to the supply of advice, fore- 
casts, proposals, and programs by the practi- 
tioners, and caters mainly for a market of 
policymakers in business and government. In 
the economics business, market forces work 
feebly, particularly at the level of theory. The 
competitive process derives little benefit from 
price adjustments, and suppliers are often 
remote from the market and unaware of 
market pressures. But the usual phenomena 
of growth and development are all at work: 
investment, economies of scale, and the in- 
teraction between technical innovation and 
market expansion. Some of our colleagues 
confine their activities to production while 
others occupy themselves with the business 
of packaging and marketing. Division of 
labor has made rapid progress, both horizon- 
tally and vertically, On the one hand, we 
have specialists in different branches of eco- 
nomics: macroeconomics, industrial econom- 
ics, transport economics, health economics, 
international economics, mathematical eco- 
nomics, etc., etc. On the other hand, we have 
a lengthening chain of intermediaries be- 
tween the priestly who live in clouds of the- 
ory and the lay brethren in Washington, 
Whitehall, and elsewhere, who do battle in 
the corridors of power. Where so many labor, 
their efforts merit scrutiny as yet another 
branch of economics. 


*St. Peters College, University of Oxford, Oxford, 
England. 


I do not propose today to embark on so 
ambitious a task as an exposition of the 
economics of economics. Having spent half 
my working life in a succession of govern- 
ment departments and international bodies, 
I thought it best to set myself a more modest 
task and draw on my own experience as an 
intermediary in the market for economic ad- 
vice. I propose to limit myself to an examina- 
tion of the links between theory and practice, 
between the theorists who seek to trap the 
inner secrets of the economy in their models 
and the practitioners who live in a world of 
action where time is precious, understanding 
is limited, nothing is certain, and noneco- 
nomic considerations are always important 
and often decisive. 

Action can take two forms. It may go no 
further than policy recommendations, or it 
may consist in taking policy decisions. When 
I speak of practitioners I shall normally have 
in mind those who busy themselves with 
what the policy should be, whether profes- 
sional economists or not, rather than those 
who take the final decisions on policy. But I 
may on occasion feel obliged to refer to the 
difficulties of the decision taker in making 
use of economic advice as opposed to those 
of his economic advisers in formulating it. 

When one looks around, theory and prac- 
tice are often far apart. In many countries 
there is even a physical separation: the theo- 
rists remain in their universities, the practi- 
tioners in their departments of government, 
with little contact between the two. And 
since ideas circulate most freely through per- 
sonal contact, the physical segregation car- 
ries with it an intellectual segregation. -The 
thinking of advisers. on policy proceeds 
largely in isolation from the thinking of the 
academics. Even in countries where there is 
some circulation between universities and 
government, and some mixing of one set of 
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economists with the other, there is a strong 
tendency for the thinking of each to stay 
within its own orbit, the insiders pursuing 
lines of thought independently of contribu- 
tions from outside, and vice versa. 

It is hardly surprising that there should be 
some divorce between theory and practice 
when their starting points are so different. As 
in medicine, engineering and other human 
activities, one can ask either: “what is the 
truth of the matter?” or: “what ought I to 
do?” according as one’s interest is in theory 
or practice. An economist entering a business 
concern or a government department, unless 
consigned to the outer darkness of a research 
section, finds himself in an atmosphere where 
action takes precedence over intellectual 
speculation. The question at issue for the 
practitioner is always: “what is to be done?” 
That is a question which the pure theorist 
may decline to answer because he feels that 
he has no special competence to do so. He 
may share the view of Nassau Senior that 
“the conclusions of the economist, whatever 
their generality and truth, do not authorise 
him in adding a single syllable of advice.” 
But it is not a question that can be evaded; 
and presumably a training in economics is of 
some help in answering it. 

How much help does theory provide? 
Sometimes the honest answer is “ very little.” 
It may elucidate, hut certainly does not re- 
solve, controversial issues of economic policy. 
An obvious example is the controversy in 
Britain in the early 1970’s over the desirabil- 
ity of joining the Common Market, with half 
the academic economists signing a letter in 
favor, and the other half signing a letter 
against. Or one can point to the conflict of 
view between those who put their faith in 
monetary policy and those who regard it as a 
broken reed, or between the advocates and 
opponents of floating rates of exchange, or 
between those in favor of and those against a 
statutory incomes policy. Even when the the- 
orists are in agreement, the issue of policy 
remains undecided. There is widespread 
agreement that in theory an expenditure tax 
is preferable to an income tax. But so far as I 


1 Quoted by John Jewkes (1953, p. 29). 
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am aware, the Finance Ministries of the world 
have remained unmoved. There has been no 
rush to change over to an expenditure tax 
and the only countries which did, India and 
Sri Lanka, gave up the experiment almost at 
once. 

The limitations of economic theory were 
brought home to me when I was asked to 
organize a course of instruction for senior 
administrators who had come to Washington 
for six months to learn as much as possible 
about the kind of economic ‘policies their 
countries ought to pursue. They did not want 
to study economic theory as such, and had 
indeed no time in which to master it, but 
were interested in the practical upshot of 
economic thinking and speculation about 
economic development. They asked quite 
simple questions—some of them with a 
familiar ring—such as: “can inflation assist 
or does it retard economic development? How 
much can one safely borrow abroad? What 
tax system is most likely to favor economic 
development?” I found, as you might expect, 
that economic theory was indispensable for 
analyzing their problems, but that it very 
rarely allowed one to arrive at policy conclu- 
sions with any confidence. 

Later I encountered a similar group who 
had come to study investment appraisal and 
had become well versed in the theory of 
discounted cash flow. But investment ap- 
praisal involves a lot more than economic 
theory. I asked the group what rate of inter- 
est they would use on their return home. 
There was a long pause until one bold spirit 
suggested “Bank Rate.” Nobody contra- 
dicted him. Nobody had other suggestions to 
offer. l 

An earlier occasion on which I asked my- 
self to what use I would be able to put my 
knowledge of economic theory was when I 
joined the British War Cabinet Secretariat in 
1940. There could be no doubt of the pro- 
found influence on policy in wartime of a 
comparatively small group of professional 
economists. And yet I never saw much use 
made of the more refined and esoteric parts 
of economic theory. I concluded, as my col- 
league, the late Ely Devons put it, that “in so 
far as economic theory is useful in enabling 
us to understand the real world and in help- 
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ing us to take decisions on policy, it is the 
simple, most elementary and, in some ways, 
the most obvious propositions that matter” 
(1961, pp. 13-14). But, as he was careful to 
add, before the simple propositions become 
part of normal processes of thinking and 
cease to be “kept in a separate compartment 
labelled ‘economic theory’,” familiarity with 
the subject needs to advance well beyond the 
elementary level (pp. 25-26). Lionel Robbins 
said much the same when he argued that 


...the most useful economic princi- 
ples, when stated in their most general 
form, seem often mere banalities, al- 
most an anti-climax after the for- 
midable controversies amid which they 
have emerged. Yet experience seems to 
show that, without systematic training 
in the application of such platitudes, 
the most acute minds are liable to go 
astray.” 


I found that two or three rather elemen- 
tary economic concepts, which I had as- 
sumed would be familiar to everyone, were 
often not at all well understood by non- 
economists but were of particular value in 
policy formulation. Among these concepts I 
should include as of first-rate importance the 
idea of the interaction of supply, demand, 
and price; the concept of opportunity cost; 
and the marginal theory of value. Later, I 
concluded that it was even more important 
to be able to think of market forces operat- 
ing within an economic system, and to recog- 
nize the coordinating function of the price 
mechanism. Many other elementary con- 
cepts, particularly at the macro level, were 
equally fundamental, but these examples are 
enough for purposes of illustration. 

Noneconomists have rarely sorted out in 
their mind how supply and demand operate 
on market prices and have no instinctive 
appreciation of the virtues—indeed the in- 
dispensability—of the price mechanism. On 
the contrary, their bias is almost always to- 


2Quoted from an official wartime memorandum in 
my Essays in Economic Management (1971, p. 203). 
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wards an organizational or political ap- 
proach to economic problems. They like fixed 
prices because they seem to inject an element 
of stability and predictability. During and 
after World War II, when something became 
scarce the immediate reaction of business 
men or bureaucrats was nearly always in 
favor of control and rationing without any 
thought for the contribution that some rise 
in price might make to relieving or ending 
the shortage. The pricing of coal, for exam- 
ple, at the time of the nationalization of the 
industry in Britain in 1947, paid not the 
slightest regard to the chronic shortage of 
fuel and the danger that that shortage would 
arrest industrial recovery, as in the end it 
did. The pricing of foreign exchange, in much 
the same way, was divorced from market 
pressures and continued to be regarded by 
ministers as a moral or organizational issue: 
they believed that planning and control could 
do all that devaluation of the currency could 
do. 

Of course, economists may fall into the 
opposite error and think that market forces, 
left to themselves, will always do the trick. 
At the end of World War II, when practi- 
cally every country except the United States 
was running a balance of payments deficit, 
there were those who regarded the dollar 
shortage as an invention of governments that 
were determined to prolong the shortage by 
overvaluing their currencies. How far rates 
might have to fall and what the conse- 
quences of such a fall might be were matters 
rarely explored. In the early postwar years, 
with demobilization in progress and produc- 
tion well below capacity, it was not at all 
self-evident that a general realignment of 
currencies and a consequential revamping of 
the price structure would do much to restore 
balance of payments equilibrium, however 
necessary it might prove later on. On the 
contrary, there was good reason to take di- 
rect action to limit imports, encourage ex- 
ports, develop alternative sources of supply 
and restrict the export of capital, that is, to 
make use of planning rather than prices. 

Similarly, at the outbreak of war the nec- 
essary reallocation of manpower cannot 
easily be brought about by market forces 
alone. It might be possible in theory to work 
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through variations in the funds at the dis- 
posal of different departments and agencies, 
but if the government means to impose its 
priorities on the market it will achieve quicker 
and more predictable results by direct meth- 
ods. Where a major upheaval is required, 
market forces operate slowly and blindly. 

Opportunity cost is another concept that 
does not come naturally to the nonecono- 
mist. Few people have given thought to the 
inner meaning of “cost,” or habitually decide 
on a course of action on the basis of the 
alternatives that might be adopted. Yet in 
my experience the concept is indispensable 
in policy analysis and lends itself to very 
wide applications. This is equally true of the 
idea of the margin: the average man thinks 
of averages rather than increments and often 
goes off on the wrong tack for this reason, 
particularly in relation to pricing and invest- 
ment decisions. 

Both concepts, however, need careful han- 
dling. Marginal theory is usually taught in 
terms of a single margin when in fact there 
are a great many. No businessman thinks of 
output and prices as his only variables, and 
even when he does, has to consider the reper- 


cussions of changing either of them over a . 


whole series of time horizons. With oppor- 
tunity cost there is a similar danger of ne- 
glecting the full range of possibilities. Lord 
Kaldor has recently used the concept to 
justify keeping open high-cost coal mines 
under conditions of heavy unemployment. 
But the logical conclusion of his line of argu- 
ment is that so long as there is substantial 
unemployment, no firm should ever be 
allowed to close down and no one should 
ever be sacked, since it is better to have some 
output than none. The alternatives compared 
have to have regard to the full consequences, 
not just the immediate ones. 

When I read the literature on shadow 
prices I have a rather similar reaction that 
the idea of opportunity cost can be carried 
too far. The notional prices corresponding to 
the opportunity cost of capital, labor, or 
foreign exchange may be enforceable on the 
limited sector of the economy under the 
government’s control; but that introduces 
distortions between the controlled and un- 
controlled sectors, which may thwart the 
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government’s intentions. Besides, the en- 
forcement of shadow prices that diverge 
widely from market prices is far from easy, 
even within the controlled sector. Sub- 
ordinate authorities are apt to take little 
notice of a hypothetical test rate of discount 
in deciding on their investment program 
and do their sums on the basis of the rate 
they have to pay on borrowed money, di- 
luted by any subsidies from the central 
government. To make a shadow rate take 
effect throughout the public sector, the 
central government is unlikely to get very far 
by directives unsupported by offers of capital 
at the shadow rate. 

The biggest single advantage that econo- 
mists have is their way of thinking. It comes 
naturally to them to think in terms of alter- 
natives and to trace the implications of alter- 
native lines of action within the logical 
framework of an economic system. They are 
alive to the interaction of economic forces 
within that system and hence to the full 
economic impact of policy decisions. They 
are not at a loss, like Prime Minister Attlee, 
to understand how it is that when activity is 
so brisk at home there should be so much 
trouble with the balance of payments. They 
do not need to be persuaded like Lord 
Radcliffe—perhaps the most outstanding 
lawyer of his day—-that an enquiry into the 
working of the monetary system may involve 
a study of the working of the capital market 
(though I must admit that there are profes- 
sional economists who even now seem to 
share Lord Radcliffe’s view). 

The importance of an adequate framework 
of thought was strikingly illustrated in the 
controversy over central economic planning 
after World War II. Administrators and poli- 
ticians alike tended to overlook the role of 
the price mechanism in their enthusiasm for 
planning. Two of the most outstanding 
figures of the period, Sir Oliver Franks and 
Sir Stafford Cripps—one a top administrator 
and later Ambassador in Washington, the 
other a memorable Labour Chancellor of the 
Exchequer—published expositions of the 
case for central planning without any hint 
that there are always powerful forces at work 
to close any gap between supplies and re- 
quirements and that it may be well to pay 
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regard to these forces.? Few administrators 
or politicians, unless trained in economics, 
perceive that there can be no question of 
relying exclusively on government planning, 
or alternatively on the price mechanism, and 
that the real problem is always how to com- 
bine the two. 

It can happen, as in wartime, that the 
price mechanism plays only a minor part 
because the government’s priorities must take 
precedence over those of individual con- 
sumers; and in the wake of such cir- 
cumstances the role of prices may be over- 
looked. It can also happen that economists 
are so mesmerized by the price mechanism 
that they limit their vision to the study of 
market forces when the phenomena of 
government planning merit equal attention. 
Just as administrators may fail to understand 
the workings of the price mechanism, so 
economists are apt to disregard organiza- 
tional influences on economic activity. What 
goes on inside the firm, inside the govern- 
ment department, inside the Cabinet, is often 
left on one side. Yet it cannot make sense to 
pursue the study of market failure and un- 
dertake no systematic analysis of the weak- 
nesses of alternative agencies of coordina- 
tion. 

To the four elementary economic concepts 
I have just discussed—supply and demand, 
opportunity costs, the margin and the eco- 
nomic system—I could add some familiar 
maxims such as “Bygones are forever by- 
gones,” or “There is no such thing as a free 
lunch.” These, too, are very helpful in coping 
with muddled thinking in high places. They 
form a small but indispensable part of the 
economists’ stock-in-trade. Where the full 
range of tools is most likely to be brought 
into play is in economic forecasting. Here 
indeed the practitioner has to keep in close 
touch with current theory. The relationship 
between theory and practice in economic 
forecasting raises many interesting questions, 
since those who prepare the forecasts and are 


3Sir Oliver Franks (1947); Sir Stafford Cripps’ ex- 
position appeared anonymously in the Economic Survey 
for 1947 (Cmd 7046). i 
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perhaps best equipped to judge the risk of 
error may have little contact with those who 
use them and run their risks on the basis of 
the forecasts. But economic forecasting is 
much too large a subject for me to do more 
than touch on. 

I turn instead to examine some of the 
reasons why economists find difficulty in 
bringing their theoretical apparatus to bear 
on practical problems. As Jacob Viner, who 
had plenty of experience, emphasized years 
ago, “the list of handicaps of the economic 
theorist as a participant in public policy...is 
discouragingly long” (1958, p. 109). Some of 
these handicaps arise from the practical dif- 
ficulties that attend the use of economic the- 
ory in trying to work out an appropriate 
policy; others relate to the presentation of 
the policy so that it carries conviction and 
obtains support; others again derive from the 
need to marry economic with noneconomic. 
considerations in making a policy accept- 
able. Let me take these in turn. 


I. Limitations of Economic Theory 


Economic theory is fundamentally an 
exploration of models and conceptual rela- 
tionships couched in hypothetical terms and 
necessarily abstracts from many features of 
the real world. Without abstraction and sim- 
plification it would not be possible to begin 
thinking about economic problems. There is 
no option but to leave out what may seem to 
some people highly important. As Wicksell 
pointed out, it is not to be expected that 
economic theory should attach significance 
to the features of the real world according to 
their prominence in the eyes of the layman 
since “it is not the purpose of science to 


_ describe the obvious in elaborate terms” 


(1934, p. 19). But abstraction can be carried 
too far. The theorist may follow paths that 
lead him further and further from the real 
world and expose him to the danger of what 
one economist has called “theoretic blight” 
(E. R. Walker, 1943, p. 57). He may be 
tempted to select problems that lend them- 
selves to sophisticated technical analysis 
rather than on grounds of practical impor- 
tance; and become lost in admiration of the 
conceptual schemes he has developed without 
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regard to the unrealistic premises on which 
they are constructed. He may also make the 
common mistake of getting things the wrong 
way round; or leave out what really does 
matter or can only be left out provisionally. 
He may then be deceived into thinking that 
he understands how things work when in 
fact the model is misconceived. Theory, as 
someone once put it, can be “an organized 
way of going wrong with confidence.” To be 
a useful guide it has to separate correctly 
what is adventitious from what is truly sig- 
nificant. : 

Economic policy, on the other hand, has 
to deal with practical problems and specific 
situations. While it is possible to develop a 
branch of economics bearing on these prob- 
lems and situations and call it applied eco- 
nomics, such a branch is still part of eco- 
nomic theory. It still consists of a set of 
logically consistent propositions and ab- 
stracts from many of the circumstances that 
may in practice govern the policy pursued. 
What is to be done is never a ample corollary 
of theoretical conclusions. 

The need for care in drawing eonchisione 
from theory was brought home to me in 
Berlin in the winter ‘of 1945-46 when I took 
part in a discussion between Sir Paul Cham- 
bers (later Chairman of I.C.I.) and General 
William H. Draper (then Economic Adviser 
to General Clay). Sir Paul, challenged as to 
the accuracy with which he had been able to 
forecast budgetary revenue as Director of 
Statistics and Intelligence in the Inland Rev- 
enue, gave us a short exposition of the theory 
of probability. “If you toss a penny and it 
comes down tails ten times in succession,” he 
said, “that doesn’t affect the probability that 
it will come down heads next time. The 
chances remain fifty-fifty.” “Shall’ we test 
that?” said General Draper, producing a 
penny. “Will you call?” Ten times Sir Paul 
called heads and each time the penny came 
down tails. Before tossing it again, General 
Draper revealed that the exercise of a little 
sleight of hand might be affecting the behav- 
ior of the penny. It is always necessary to 
enquire whether the assumptions of theory 
are valid in the case at hand before applying 
it; and if the facts do not conform to theoret- 
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ical expectations it may be the facts that 
need looking into, not the theory. 

Whatever the limitations of economic the- 
ory, it is very powerful stuff, more powerful 
the more general it comes. We certainly can- 
not dispense with it in trying to understand 
any economic system. If we enter a maze we 
need a thread to guide us in it and the 
purpose of theory is to furnish that guide. 
On the other hand, we cannot hope to get 
very far with theory alone and there are 
serious dangers in moving from the world of 
theory to the real world without regard to 
the difference between the two. One danger 
is that the theory may be obsolete. It isn’t 
just the practical man who may become the 
slave of some defunct economist. Even pro- 
fessional economists, deeply immersed in 
their everyday duties in some government 
department, have to live on an intellectual 
capital that is rapidly depreciating and need 
an opportunity of rebuilding it in an 
academic environment. There may also be 
times when the boot is on the other foot and 
it is the practitioner who is alive to truths 
disregarded in current theory. Theory may 
suffer from a distortion of emphasis or a 
quirk of intellectual fashion that throws into 
prominence the wrong variables, the wrong 
problems or the wrong formulations of them; 
attention may then be diverted from the 
things with which theory should be oc- 
cupying itself. When that happens, economic 
theory must be accounted not just irrelevant, 
but bad: for the primary purpose of theory is 
to assist us in posing questions, and if we are 
moved to ask the wrong questions theory has 
failed us. 

The most serious problem for the prac- 
titioner is that the theorists differ, even on 
technical economic issues. There is no agree- 
ment on how the economy works—-on what 
governs the level of output or employment or 
prices. Where the disagreements go so deep 
as they do nowadays it is difficult to speak 
with authority on technical economic issues. 
I need not dwell on the problems this creates 
in advising on policy. 

And yet there are times when I wonder 
whether the disagreements between eco- 
nomic theorists, even now, go so deep as 
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their solidarity when confronted with the 
heresies which so often shape the policies of 
governments. To take an extreme case, we 
may debate whether the money supply is too 
great or too small: but what of governments 
-and there have been some—that try to do 
away with money altogether or come to 
power, like the Social Credit party, preaching 
that there is never enough? Or, to come 
nearer home, what of the comment made to 
me on the Radcliffe Committee by the Presi- 
dent of the National Union of Mineworkers, 
one of Arthur Scargill’s predecessors: “You 
fellows seem to worry about what the rate of 
interest should do. But my members don’t 
see why there should be a rate of interest at 
all.” Or, still on the subject of interest rates, 
what are we to make of Chancellors of the 
. Exchequer who exclaim like Hugh Dalton: 
“You can’t allow higher interest rates while 
resisting higher wage rates.” It can some- 
times be easier to reach agreement between 
economists on what should be done than on 
matters of theory. 

A further difficulty facing the practitioner 
relates not to theory but to economic infor- 
mation. Economic theory has always to be 
mixed with a large dollop of fact before 
prescriptions for action can be framed; but 
the facts are usually obscure, disputed, seen 
through different eyes against a different 
experience of life and stretching far beyond 
the limited economic context within which 
the economist seeks to analyze them. 

The theorist moreover is in control of his 
starting point, since he is free to make his 
own assumptions; but the practitioner is 
never quite sure where he is. As Lord 
Roberthall, who was Economic Adviser to 
the British government for fourteen years, 
used to say: “it’s very hard to forecast where 
you are now.” Indeed, you don’t even know 
where you were. The official statisticians are 
busy rewriting history from the word “go”; 
and they don’t stop. When I look back at the 
British balance of payments deficits in the 
three years after World War II, for example, 
I find that the figures for the current account 
first published added up to £1245 m., were 
revised by 1953 to show a total of £740 m., 
and continued to be revised over the next 
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thirty years until they dwindled to £585 m. 
Instead of working out at exactly the level 
assumed in the Washington Loan Negotia- 
tions in 1945, the cumulative deficit is now 
put at less than half and British capital ex- 
ports over the period are consequently esti- 
mated at a total higher than was thought at 
the time by $23 b., that is, by two-thirds of 
what was borrowed from the United States. 
Another example is the way in which the 
U.K. monthly index of industrial production 
in 1964 was completely flat in the nine 
months up to September—a General Elec- 
tion was due in October—but was revised 
over the next two years so that it was sloping 
steeply upwards in official publications in 
1966 and then was further revised until now 
it is flat again, as in 1964. 

I cite these changes, which could easily be 
multiplied, to show that if the future is un- 
certain, so also is the past. I have often been 
intrigued to see how patiently economists 
apply themselves to explaining what, if later 
information is to be trusted, never occurred 
and how figures of assorted reliability are 
given equal treatment by those who do not 
live among them. The practitioner, recogniz- 
ing the uncertainty of the information at his 
disposal, can have only a limited grasp of 
what is going on. He has to make the best of 
incomplete, inconsistent, and changeable 
data, relying on human judgment to derive a 
plausible, self-consistent picture of the exist- 
ing situation. He is quite likely to find, as I 
have found, that the best way to reconcile 
the data is to begin by making a forecast of 
the future as a way of deciding on the un- 
derlying trends and then work backwards to 
a consequential interpretation of the present. 
The judgment he makes—as in the examples 
I have cited—may be crucial to the choice of 
policy. If for instance, you think the econ- 
omy is stuck, you opt for policies very differ- 
ent from those appropriate to a rip-roaring 
expansion. 

A further difficulty is that the economy 
never works in quite the same way for very 
long. You may feel confident that you can 
explain how it worked in the recent past and 
set your conclusions down in equations with 
all the coefficients, lags, etc., carefully esti- 
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mated. But, as Keynes put it, human behav- 
ior is not “homogeneous through time.”4 
Whether you realize it or not, you are always 
working with relationships that are obsoles- 
cent without knowing just how obsolescent 
they are. One day you can count on people 
spending more when prices go up; then you 
find them spending less. One day the unem- 
ployment figures go up when the vacancy 
figures come down; then they both go up 
together. It is always necessary to be on the 
look out for some departure from normal 
patterns and pay attention to straws in the 


wind. They may reveal, earlier than any sta- . 


tistics, new forces at work or a strengthening 
of existing forces. Analysis of these forces 
has to be coupled with a good eye for straws. 

Then there is the limitation imposed by 
the need to be specific: in particular, to deal 
in specific magnitudes and at specific points 
in time. Many of the more important gener- 
alizations in economics make no reference to 
magnitudes or time. They may be of assis- 
tance to a government that wants to know in 
which direction it should be operating; but 
they do not, in their general form, offer much 
help to a government wanting to know how 
far to go. 

For example, it may be possible on general 
grounds to indicate that the government 
should be thinking in terms of increasing 
taxation. But the question that has oper- 
ational significance is, how much should the 
increase be? This requires immersion in a 
mass of statistical detail and the working out 
of far more definite views of the functioning 
of the economy than found their way into 
the traditional textbooks in economics some 
years ago. 

Then there is the content of the tax 
package. What taxes should be increased? 
What effect will the increases have? What 
other „action, if any, should accompany the 
increases in tax or be contemplated for intro- 
duction later? . ` 

Another set of issues relates to timing. 
When should the government act? When will 


“Keynes to Harrod, Collected Writings (1973, pp. 
296-97), quoted by Bernard Corry (1978, pp. 5—6). 
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it be possible to judge whether the action has 
been effective? Is it likely to be necessary to 
take further action later? 

It takes time to become aware of changes 
in the situation, to size up the strength of the 
forces at work, to prepare the appropriate 
response. One cannot wait for certainty, but 
it is also a mistake to act prematurely when 
the diagnosis may prove to be quite wrong. 
Delay may be inescapable. After the deval- 
uation of sterling in November 1967, there 
was a great burst of consumer spending and 
a clamor for early action to restrain it. The 
right time to act was of course in November, 
but when that opportunity was missed it was 
not easy, for technical reasons, to redeem the 
error by imposing additional taxation in the 
weeks immediately before Christmas. In 
January it seemed better to put all possible 
effort into a battle for lower government 
expenditure and by the end of the month the 
budget was already in sight only a few weeks 
away. So although the need for action was 
not in dispute, it was four months before a 
suitable package of measures could be intro- 
duced. 

Another source of difficulty is that many 
of the questions on which advice is sought 
from economists have very little to do with 
conventional economics. Cabinet ministers, I 
found, don’t ask the questions you are ready 
to answer. They want to know how peo- 
ple will react, both to events and to their 
policies. Will there be a strike or wont 
there? Will the rate of exchange weaken or 
strengthen? Will it be possible to get backing 
for this or that line of policy? 

I concluded that attitudes were just as 
important as prices and that economic policy 
had to embrace efforts to change attitudes, 
not just efforts to make better use of market 
forces. Just as economic events and policies 
may have their biggest impact outside the 
functioning of the economy—as world de- 
pression could clear the way for Hitler—so 
of the most effective levers of economic pol- 
icy sometimes bypass the market op- 
erate on confidence and opinion, expecta- 
tions and attitudes. In the same way as 
economists so often neglect goodwill in dis- 
cussions of industrial economics, so they tend 
to neglect the prestige, credit, standing, 
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authority—call it what you will—of govern- 
ments and the ways in which morale and 
endeavor are affected by factors other than 


pay. 
II. Presentational Difficulties 


Let me turn next to presentation. This 
raises problems at two levels, that of the 
theorist and that of the practitioner. 

Theorists may confine themselves to the 
business of producing theories without much 
regard to the market for them. But in apply- 
ing economics in practice, it is impossible to 
overlook the importance of the consumer. 
This is obviously true in the short-run sense 
that one has to have regard to the chances 
that any attention will be paid to suggested 
lines of action by those who have it in their 
power to act on them. It is true also, in a 
much wider sense: that those parts of eco- 
nomic theory that do not supply useful 
answers tend to receive little attention in 
business or government, while those that 
purport to throw light on practical problems, 
and point in the direction of specific ways of 
dealing with them, command respect and 
interest. 

Practitioners face a rather different prob- 
lem of presentation. Governments are almost 
as much concerned about what to say and 
how to say it as about what to do. Indeed, 
what they say may have more effect on the 
markets than what they do. They may be 
given credit for cutting public expenditure 
by simply announcing that that is their in- 
tention even when, as in the first four years 
of Mrs. Thatcher, it continues to increase. 
Similarly they may be given credit for mas- 
tering inflation when all they have done is to 
contribute to an international depression that 
brings down import prices. The public reacts 
to the declared aims of government as pre- 
sented in speeches, often without close en- 
quiry into the success with which these aims 
are pursued. This being so, economists can 
neither ignore how policies are presented nor 
how market opinion may narrow the scope 
for government action. Against the extra 
leverage that skillful presentation of policy 
may provide must be set the danger that the 
government may become the prisoner of 
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market opinion, forced to conform to the 
role assigned to it by that opinion, and so 
transmuting into rational expectations what 
would otherwise have no rational founda- 
tion. 

The issue of -presentation is obviously 
highly important when any major change of 
policy takes place. If, for example, a more 
restrictive policy is proposed involving higher 
taxes, the Minister of Finance needs to see 
the case presented in persuasive terms so that 
the government, in turn, can be persuaded 
and the new policy defended in public de- 
bate. There is always a question how the 
higher taxes can be presented with the 
minimum damage to the credit and authority 
of the government and its capacity to carry 
through the rest of its program. What is to 
be said and how is it to be said? The han- 
dling and presentation of the decision is part 
of the decision itself and cannot be dismissed 
as irrelevant to it. It is partly because this is 
so that it becomes difficult to find a use for 
those parts of economic theory that are not 
easily translated into simple language. 

Taxation provides many illustrations of 
the problem of presentation. I can remember 
Chief Festus of Nigeria recounting how he 
had to withdraw a tax on cosmetics because, 
as he explained, holding up a large, pudgy 
hand, “I burnt my fingers.” In Britain the 
Selective Employment Tax introduced in 
1965 was withdrawn six years later, in part at 
least because the refined economic logic by 
which it was justified did not make sense to 
the general public. Or take corporation tax. 
Economists might agree that there is no 
strong case in theory to have a corporation 
tax at all. But a proposal to abolish the tax 
would certainly be laughed out of court by 
politicians and would be unintelligible to the 
general public. 

In stressing presentation and acceptability, 
I should not want to be interpreted as de- 
fending mere sycophancy and time-serving, 
automatic approval of any act of policy that 
is likely to gain popular approval and com- 
mand a Parliamentary majority. Neither 
Parliament nor the public has any preroga- 
tive of wisdom in economic affairs, whatever 
democratic theory may imply, and the test of 
sound policy can never be made on accepta- 
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bility alone. On the contrary, the economist 
is wise to be on his guard, as Marshall 
emphasized, when his views are popular and 
all men speak well of him (cited by Pigou, 
1925, p. 89). He owes it to his profession to 
speak up for what he thinks right, to de- 


nounce policies that he thinks mistaken and _ 


to try to persuade those in power of the 
dangers they run if his advice is neglected. 
But if he wishes to be heard, he has to learn 
when to keep his peace and when to press his 
point. There are times when policies have to 
be ruled out because the political leadership 
required for their adoption simply does not 
exist; and when indeed the policies that seem 
right to the economist in his study might 
provoke adverse reactions, of which he has 
taken little or no account, but would make 
nonsense of the policies. There are other 
times when new ideas could fill a political 
vacuum, and what was previously unac- 
ceptable can be taken down from the shelf 
and put on sale. 

In practice, political choices are rarely a 
matter of good and bad, black and white. 
They usually turn on a balance of considera- 
tions among which economic factors are not 
decisive. I don’t know what undergraduates 
make of the questions they are asked to 
decide in three-quarters of an hour in final 
examinations. But if they have difficulty in 
coming to firm conclusions they are in good 
company. One can make a case—and gener- 
ally quite a respectable case—for a variety of 
economic policies at any point in time and 
argument is unlikely to destroy every case 
but one and leave the surviving case as indis- 
putably “right.” Economists do notoriously 
disagree. So what they have to square with 
their conscience is usually not failure to dem- 
onstrate the error of some politician’s ways 
but failure to offer the right degree of resis- 
tance, to do battle with the right degree of 
conviction, to use what Lord Roberthall once 
designated “the right tone of voice.” Like 
the lawyer, the economist comes to see the 
case that can be made for and against, and 
loses the campaigning spirit with which he 
set out. He has to be forever pointing out 
that things are not quite so simple as politi- 
cians suppose, forever dwelling on the hid- 
den snags. Policies cease to be right or wrong, 
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but just better or worse, and often only 
marginally so. The occupational disease that 
he has to fight is not time serving but atrophy 
of conviction and the sense of commitment. 


HI. Noneconomic Factors in Economic Policy 


I come next to the implications of the 
obvious fact that the policies of governments 
are by definition a political matter. If you are 
considering what governments should do, you 
can hardly avoid taking account of what sort 
of government you have, and how much 
government you want. It makes quite a dif- 
ference whether you have been brought up to 
regard the government as Santa Claus, Stalin, 
or a dog fight. One government may be 
benevolent, another dictatorial, a third inca- 
pable of making up its mind. All of them 
have the failings of their human components, 
ministerial and bureaucratic. 

Governments are political animals, moved 
by political considerations. They have to ask 
themselves what they can do and this may 
rule out many otherwise attractive lines of 
action. There are commitments by which they 
are bound—to other governments, to par- 
ticular interests, to the party supporting 
them in office. They hesitate to fly in the face 
of prevalent attitudes and opinions. They are 
more conscious of immediate pressures and 
short-term considerations than of what is 
desirable in the long run and usually prefer 
to put off the evil day. Even when they are 
anxious to do the “right” thing, as a surpris- 
ing number are, or when they give priority to 
long-term objectives over short, they tend to 
do so with an obstinacy fatal to their hopes: 
either because they lack understanding of the 
appropriate sticking-points, or because they 
hesitate to give ground for fear of unsettling 
opinion and losing the support they need. 
One of the most difficult problems in 
policymaking is to know how far to persist 
and when to bend. Overcommitment can be 
worse than opportunism. 

In any event, the economist has to rec- 
ognize that policy does not take shape 
in a vacuum but within a machine that has 
several well-defined organizational character- 
istics with which he would do well to become 
acquainted. Government is not a simple opti- 
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mizing activity that can be reduced to a 
second differential in a mathematical equa- 
tion. It is more likely to be a collection of 
bald-headed and somewhat bewildered men 
sitting round a table, harassed and short of 
time, full of doubts and dogmatism, with all 
the strengths and failings of successful politi- 
cians. Such men may survive for a long time 
without any policy at all except in the form 
of a series of specific responses to matters 
forced on their attention and calling for im- 
mediate decision. 


If, therefore, the economist wants to in- ` 


fluence policy and asks where policy is 
formed, the answer may be either anywhere 
or nowhere. It is not unknown for political 
theorists studying a government department 
to come to the conclusion that no intelligible 
answer can be given to the question: “who 
forms policy?” A succession of battles 
on a succession of issues may rage within or 
between departments, involving different 
groups at different times, and there may be 
no consistency in the outcome of their de- 
bates except what is imposed in ignorance by 
some later historian. Or decisions may be 
taken low down in the hierarchy by someone 
who is unaware that he has taken any deci- 
sion at all (such as the decision to do noth- 
ing); and although the matter may be fought 
out at increasingly exalted levels until it 
reaches the Cabinet, ministers may have no 
option but to accept the inevitable, even if so 
little disposed to recognize their own im- 
potence that they go through the charade of 
further debate and carefully minuted deci- 
sion. It is one of the curiosities of govern- 
ment how frequently what is plainly due to 
the force of events is attributed to free and 
deliberate choice. 

This is not to say that policy itself is a 
hallucination and not worth bothering about. 
What governments do can hardly be dis- 
cussed in such a ludicrous fashion. The point 
is rather that’ one has to understand the 
scope for policy, the times at which it may be 
influenced, and the pressures that govern it. 
Similarly, one has to have some awareness of 
the bureaucratic atmosphere within which 
economic problems arise and have to be 
tackled. That atmosphere is somewhat differ- 
ent from the comparative calm of university 
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life. Many years ago I described how “the 
various divisions in many government de- 
partments (were) loosely geared together, un- 
certain of the limits of their responsibilities, 
losing and gaining staff almost every week, 
themselves dissolving from time to time into 
new divisions or subdivisions, and facing an 
avalanche of fresh problems on which to 
advise, fresh cases to decide, and fresh poli- 
cies to apply.” 

No doubt that exaggerates a little; but it 
brings out some of the features of life with 
Leviathan that an academic economist might 
overlook. These features condition the way 
in which economic theory impinges on policy 
and limit in particular the chances of draw- 
ing on highly complex bits of theory. 

Allowance has to be made next for the 
political setting: the need, if one is in busi- 
ness, to guess what the government will do 
next, or, if one is in a government depart- 
ment, what is likely to prove feasible and 
acceptable to a government wishing to stay 
in office. A wise decision on what should be 
done cannot be based on economic rea- 
soning or models that pay no regard to the 
distribution of political power, the frame of 
mind of the public, or the political ambitions 
and anxieties of the party in office. 

Suppose, for example, that one thinks, like 
one of my distinguished Cambridge col- 
leagues, that the economic situation calls for 
the use of import restrictions. One may begin 
by setting out the economic arguments. Then 
one has to reflect on the political situation. If 
on January 1, 1973, Britain has just joined 
the. European Economic Community, one has 
to ask whether it makes sense to urge minis- 
ters a week later to introduce import restric- 
tions that will fall heavily on imports from 
Common Market countries. If in June 1975 a 
referendum is to be held on continued mem- 
bership of the Community and the Cabinet 
is split down the middle on the issue, one has 
again to ask if it makes sense to press the 
Chancellor, just ahead of the referendum, to 
budget in April for import restrictions, espe- 
cially if the identical remedy was appropriate 
two years earlier in very different cir- 
cumstances. If the advice is accepted and 
an international row brings on a run on the 
pound, how is the Chancellor to explain to 
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the IMF that he acted in the interests of 
greater stability in the exchange rate, and 
how is he to put it to his continental col- 
leagues—most of them struggling with 
heavier unemployment than Britain—that he 
felt compelled by the intolerable level of 
unemployment to set aside his treaty obliga- 
tions. 

It is not only the organizational and politi- 
cal setting that is important. Economic prob- 
lems have also to be seen in their institu- 
tional setting. It is (or should be) impossible 
to discuss monetary policy without regard to 
the kind of banking system and methods of 
credit control in operation, just as it is or 
should be impossible to discuss wage theory 
without regard to the way in which wage 
bargains are struck and bringing in various 
kinds of legislation affecting bargaining 
power (for example, in relation to minimum 
wages, the powers and practices of trade 
unions and employers’ associations, redun- 
dancy, labor mobility, and so on). 

Frank Knight in his latter days used to 
agonize over the futility of being an econo- 
mist. He doubted whether society would ever 
take advantage of anything he had to con- 
tribute to the solution of its problems. Others 
like Max Planck have turned away from 
economics because of its appalling complex- 
ity. Others again have given up in despair 
of arriving at finality: they are repelled by 
the inconclusiveness of the subject—what 
Wicksell called “the permanent state of war” 
(1958, p. 52) between diametrically opposed 
views neither of which is ever vanquished or 
disappears from the field as would happen 
with the natural sciences. There is no re- 
ceived body of doctrine—only a “technique 
of thinking.” 

In spite of what I have said about the 
‘limitations of economic theory as a guide to 
policy, the contribution it can make seems to 
me none the less invaluable. Any doubts on 
that score are soon quelled by life among 
noneconomists in positions of power. More- 
over, the very inconclusiveness of economics 
has its value as a preparation for the world 
of affairs where the same inconclusiveness 
rules. In government and business there is 
rarely a conclusive answer; instead there is 
an equally enduring “state of war.” The evi- 
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dence on which an answer might be reached, 
even on matters of fact, tends also to be 
inconclusive since there is rarely any finality 
in the statistical data that purport to sum- 
marize the facts. It is necessary to decide 
between alternatives in the light of uncertain 
and often contradictory evidence. The deci- 
sion, it is true, rarely turns exclusively on 
economic considerations. But it is a great 
advantage to be able to assess the force of 
these considerations, just as it is also a great 
advantage to be able to test the data with the 
kind of insight into the underlying relation- 
ships at work that economic theory en- 
genders. 

In the application of economics to practi- 
cal problems, that kind of insight needs to be 
reinforced by imagination and accurate ob- 
servation. Imagination is kindled by good 
theory but is powerless or mischievous if fed 
with inadequate or inaccurate information. 
In the social sciences there is no substitute 
for getting the facts right, and observation 
ranks at least as high as logic. Most theoreti- 
cians tend to treat far too lightly the dif- 
ficulty of obtaining and presenting the infor- 
mation necessary to a sound decision. If you 
want to understand how the economy works, 
you need to have an eye for the information 
that matters; and since the unexpected keeps 
happening you need very up-to-date infor- 
mation. An economist like Keynes may owe 
his reputation to his originality as a theorist; 
but in my judgment he stands out from the 
other economists of his time at least as much 
for his flair in picking on significant statis- 
tics, often from relatively obscure sources 
before anybody else, and piecing them to- 
gether by conjectural arithmetic to reveal a 
danger not then fully appreciated. Other 
economists of the first rank commonly have 
a similar power to startle with unfamiliar 
figures that give a new perspective to events. 

Those who have done their homework 
thoroughly, and have mastered every scrap 
of information likely to be of assistance will 
be of little use, however, without the imagi- 
nation to conceive of alternative policies and 
visualize the reasons why they may not work 
as expected. They may fail to make use of 
available information because they do not 
appreciate its relevance and overlook or mis- 
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construe important relationships. For exam- 
ple, price control is obviously not enough by 
itself to remove the danger of inflation in 
wartime. But it required considerable imag- 
ination in World War II to invent three new 
devices for that purpose: postwar credits (an 
acceptable form of forced saving); points 
rationing (the circulation of a new currency 
to be used exclusively for the purchase of 
rationed goods); and subsidies to stabilize 
the prices of key commodities, making up a 
kind of iron ration. All these were expedi- 
ents, not intended to last indefinitely, but 
they did contribute to a general stabilization 
of incomes and prices. 


IV. Conclusions 


It has been part of my theme that econom- 
ics has more to offer by way of analysis than 
prescription. So it is hardly surprising that I 
should have few proposals for improv- 
ing the state of affairs I have described. I 
have three rather modest suggestions. 

The first can be put in a word: circulate. 
The practitioners need to mix with the theo- 
rists and vice versa. More than that—the 
practitioners need to be given a chance to 
catch up with theoretical developments by 
release from time to time from their duties. 
They should be offered sabbatical leave, or 
enabled to attend conferences or at the very 
least given time to read the journals. They 
also need encouragement and opportunities 
to make their own contributions to current 
theoretical controversy. Conversely, the aca- 
demics need a modicum of experience of 
policy formulation. A spell in government or 
business can do wonders in changing the 
outlook of a theorist on the best way of 
spending his time, on the choice of problems 
to study, and on the limits within which 
action can be taken. In some countries, how- 
ever, including my own, it has become more 
difficult to move in and out of government. 
Twenty years ago a remarkably high propor- 
tion of top British economists had had expe- 
rience of service in government. Today there 
is very little circulation. That seems to me a 
step in the wrong direction. 

Secondly I think we need to revalue and 
upgrade the work of intermediaries between 
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the profession and the public. Financial 
journalism, for example, is an increasingly 
demanding skill and has become both more 
sophisticated and professional and more in- 
fluential since the war. The press also carries 
articles by professional economists, and a 
number of specialized publications reprint 
(or commission) articles by them that help to 
illuminate current issues. But the mass media 
are largely untouched by this trend. It may 
be that nothing can be done about this. But 
there does seem to me great scope for those 
economists who have a gift for conveying the 
thinking of the profession, with all its doubts 
and dissensions, to the man in the street. 

Finally, don’t let us be overwhelmed by 
our disagreements: we have also plenty to 
agree about. As I have tried to show, it is 
often the most elementary propositions in 
economics, on which we all agree, that matter 
for practical purposes. Similarly, we should 
not underrate the value of the habits of mind 
that are nourished by economic analysis, even 
if they yield no common program of action. 
Where we continue to disagree, let us try to 
understand and narrow our differences, re- 
membering always that we have a duty to 
our fellow citizens to offer them the best 
advice we can. 
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ISSUES IN THE ECONOMICS OF RaDt 


Post-Entry Competition in the Plain Paper Copier Market 


By TimoTuy F. BRESNAHAN* 


This paper reviews events in the plain 
paper copier (PPC) market immediately 
after Xerox’s monopoly ended. Xerox’s. be- 


havior and that of a flood of PPC entrants . 


are viewed through the lens of recent 
advances in the theory of entry and entry 
deterrence. The events of the early post-entry 
period also cast some interesting light on the 
theory of technological competition. 

The modern theory of entry deterrence 
rests on a simple, if not obvious, proposition. 
The (socially) worst industry performance is 
after entry, the more monopolies there will 
be, since the interests of the entrant and 
society are opposed once entry has occurred. 
A series of papers have considered endoge- 
nous changes in the conditions of competi- 
tion-monopolists who make their industry 
more competitive (conditional on entry) in 
order to deter potential entrants.’ There are 


two distinct steps in the entry-deterrence ` 
argument. First, it must be possible for events _ 


during the monopoly period to affect post- 
entry competition. Some intertemporal com- 
plication must be present, either in costs or 
in firm-specific demand, if the state of the 
industry at the time of entry is to form 
important “initial conditions” for competi- 
tion. Second, the monopolist must find it 
profitable to manipulate the initial condi- 
tions by some pre-entry action. 

The general theoretical questions of entry 
and deterrence have been cast in quite spe- 


¥Discussants: Richard J. Gilbert, University of Cali- 
fornia-Berkeley; Paul David, Stanford University; 
Kenneth Judd, Northwestern University. 


*Assistant Professor of Economics, Stanford Univer- 
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cific terms for the problem of technological 
competition. One view emphasizes the 
“Arrow effect” (Kenneth Arrow, 1962; Jen- 
nifer Reinganum, 1983; Drew Fudenberg and 
Jean Tirole). Because any innovation de- 
stroys some of the rents to older products 
and processes, incumbent monopolists have 
a smaller incentive to innovate than potential 
entrants. Another view (Richard Schmalen- 


- see, 1983; Richard Gilbert and David New- 


bery, 1982) points out that the incumbent’s 
losses from entrant’s innovation create a mo- 
tive for preemptive R&D, product introduc- 
tion, or patenting. If incumbents are leaders 
and entrants followers, the second view will 
hold independent of technology. Note that 
the difference is over the profitability of en- 
try deterring strategies. In both views, the 
presence of valuable assets like patents or 
secrets provides the necessary intertemporal 
link. 

Events in the PPC market during the time 
of Xerox’s monopoly did have a substantial 
impact on the nature of competition in the 
early postentry period. An Arrow effect is 
evident, as are other equilibrium explana- 
tions of Xerox’s rapid decline. The alterna- 
tive explanation that Xerox was “fat” is also 
considered below. ; 


I. The Late Monopoly in PPCs 


Xerox the monopolist did three things 
which form the basis for my investigation: it 
price discriminated, priced far from costs, 
and patented every imaginable feature of the 
copier technology. The early entrants (in the 
early 1970’s) and the effects of the FTC 
consent decree requiring Xerox to license its 
patents to all comers (in 1975) were substan- 
tially affected by the initial conditions at the 
beginning of the competitive period. 
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Xerox used a long list of price discrimina- 
tion devices.2 Among other devices, Xerox 
based rental prices on the number of ma- 
chines a customer used, whether different 
models were rented by the same customer, 
by the number of copies per month, and by 
the number of copies per original. Imple- 
mentation of this price discrimination scheme 
required a “lease-only” policy. This is the 
first of the initial conditions of the period of 
competition. Xerox had an extremely large 
rental fleet of copiers at the time of entry. As 
a result, the capital loss on existing copiers 
due to competitive price falls would be born 
by Xerox, not by old customers. 

The second initial condition was the result 
of the umbrella provided by Xerox’s price- 
cost margin. In the small (low-volume) copier 
market segment, “coated paper” copiers held 
on to a substantial market share despite their 
great inferiority to PPCs. In the high-volume 


copier/duplicator market segment, photog- , 


raphy-based methods remained common de- 
spite their cost disadvantage relative to elec- 
trostatic copying (“xerography”). Substantial 
product-development and distribution-net- 
work quasi rents in those industries would be 
destroyed if PPC prices fell. 

When IBM and Litton entered the PPC 
market in 1972, Xerox sued to block entry 
under literally hundreds of patents. IBM had 
spent millions to “invent around” Xerox’s 
major patents—with 25 percent of the budget 
going for patent counsel, not R&D. Later 
entrants depended on antitrust countersuits 
rather than plans to defend the patent suits, 
as did Litton. Over the same time period, the 
FTC brought another antitrust action. Over 
the objections of existing entrants (especially 
SCM), the FTC forced Xerox to license its 
patents to all entrants at nominal costs.? 


2 This discussion, and much of this paper, is in deep 
debt to staff work done at the FTC in connection with 
the Xerox case. Comments by R. Gilbert, F. M. Scherer, 
and several members of the FTC staff on my larger 
paper (1985) on which this one is based were very 
helpful. Factual assertions will not be documented in 
this paper; citations and more detailed evidence are 
available in my earlier paper. 

3 Existing entrants proposed an arrangement in which 
they and Xerox would exchange patents. 
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This was the third initial condition: potential 
entrants could be reasonably certain as of 
1974 that there would be free access to PPC 
technology. 


Il. The Transition to Competition I: 
Prices and Market Shares 


Plain paper copiers are complex, highly 
technical products. Models vary in speed, 
ability to collate, needed warmup time, and 
reliability. Firms vary in the degree of non- 
hardware service they bundle to their ma- 
chines. 

Table 1 shows rates of change of prices 
indexes for PPCs calculated on the basis of 
standard lease contracts for those machines 
which do not change (hardware) features be- 
tween years. These indexes are biased up- 
ward when new machines are introduced: in 
general we would expect the price fall from 
an existing machine to be less than propor- 
tional to the (implicit) price fall from a new 
machine. Yet they show an extremely rapid 
fall in the price index immediately following 
entry. Xerox’s prices lag entrants’ in this 
period. (1977 was a major new-product year 
for Xerox, so the “Xerox” column would 
show a large drop if it could be calculated.) 
After 1978, price indexes for Xerox (not 
shown) move quite closely with those for 
other firms. 

The simultaneous existence of rental and 
purchase markets complicates the calculation 
of market shares. Two obvious definitions 
are possible: share in “installed base,” total 
machines in use, and in “net new place- 
ments,” current sales plus new rentals minus 
returns of old rental machines. Xerox’s share 
on both definitions was 100 percent in early 
1972. Its share of new placements fell to 58.5 
in 1973, 43.2 in 1974, 14.1 in 1975, and 13.7 
in 1976. It’s share rebounded to 44.5 in 1977 
and has remained since then in the 40-50 
percent range. In installed base, Xerox’s share 
declined steadily to 55 percent in 1977 and 
declined more slowly thereafter to a current 
range of about 45 percent. 

The curious thing about this particular 
transition is the dip in Xerox’s market share 
in net new placements. Two points are worth 
noting. The first is that during the transition 
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TABLE 1— PPC PRICE INDEXES* 


Xerox All Firms 
1973 -6.9 —8.4 
1974 —12.0 —11.8 
1975 —2.5 —5.9 
1976 —8.2 —2.7 
1977 b -7.18 
1978 —6.l —6.3 





"Average percent change in real rental price since 
previous year. 

> Not calculable: insufficient comparable contracts. 

“Does not include Xerox Corporation. 


period, Xerox did not function as a leader 
relative to other firms. One could either use 
the language of the contemporaneous trade 
press— Xerox “passive” and “fat”—or note 
the incentive effects of the Xerox rental fleet 
left over from the monopoly period. In the 
transition period, each addition to the in- 
stalled base lowers price, and it is Xerox that 
takes the largest capital loss on that price 
fall, since Xerox is the owner of the bulk of 
the inframarginal units. (The intuition here is 
that of Cournot.) Thus Xerox is at a consid- 
erable strategic disadvantage. After Xerox’s 
installed base declines to what now appears 
to be Xerox’s steady-state market share, this 
comparative disadvantage is wiped out. 

The second thing to note about the entry 
period is that the transition took almost five 


years from initial entry and three years from . 


near certainty that the FTC would allow free 
entry. The adjustment costs for a PPC en- 
trant are nontrivial: a distribution network 
must be set up, a machine must be designed, 
and so on. It is hard to imagine, however, 
that these adjustment costs are particularly 
large by the standards of manufactures gen- 
erally. This long adjustment period suggests 
that the entry deterrence theories may be 
correct in those industries, unlike PPCs, 
where initial conditions tend to give in- 
cumbents a strategic advantage. 

Theories of entry deterrence and of the 
persistence of monopoly have naturally em- 
phasized those intertemporal cost and de- 
mand relationships which give strategic 
advantages to incumbents. These are rela- 
tionships of complementarity over time. If 
capital is long lived, higher production dur- 
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ing the monopoly period lowers post-entry 
costs. If users of the monopoly product in- 
vest in knowledge of how to use it, their 
demand curves for that specific brand will be 
shifted out post entry. By contrast, substitut- 
ability over time leads to incumbents stra- 
tegic disadvantage, as in the PPC case.* Since 
photocopiers are a durable good, their de- 
mand is characterized by intertemporal sub- 
stitution, to Xerox’s disadvantage. 

Since a large fraction of modern monopo- 
lies are producers’ durables, there seems to 
be a presumption that the most common 
strategic effect is incumbents’ disadvantage. 
This presumption is too hasty, however. At 
least in electronics, monopoly products are 
frequently associated with substantial invest- 
ment in information goods by downstream 
firms. For example, mainframe computers 
require downstream investment in software 
and in human capital, which can lead to a 
substantial complementarity over time in 
single-brand demand. This may well give 
IBM a strategic advantage, contributing to 
its continuing dominance. f 


II. The Transition to Competition IX: Innovation 


The transition period saw a great deal of 
innovative activity from entrants and Xerox. 
It is possible to say something about the 
impact of competition on the direction of 
inventive activity based on this experience, 
although little information is provided about 
the rate of activity. 

The new-product choices of firms whose 
rents were destroyed by the increase in PPC 
competition are illuminating. We can divide 
these firms into three groups: producers of 
coated paper copiers (CPCs), producers of 
photoduplicators, and Xerox, a full-line PPC 
manufacturer. The producers of CPCs, hav- 
ing substantial marketing and distribution 
expertise in the small-volume copier seg- 
ment, would seem to be a natural group of 


4 This discussion presumes that the incumbents’ prod- 
ucts and the entrants’ products are in a relationship of 
“strategic substitutability” post entry. See Jeremy Bulow 
et al. (1984) and Fudenberg and Tirole for a fuller 
discussion of the strategic issues.” 
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entrants into the PPC business. Most did 
enter, but not into the small-volume seg- 
ment: in 1976 a group of these firms (SCM, 
Dennison, AM, A.B. Dick, and Royal) was 
offering more than three times as many 
high-speed as low-speed copiers. There was 
very substantial entry into the low-volume 
segment, overwhelmingly by firms not previ- 
ously in the market (Savin, Ricoh, etc.). With 
the exception of Kodak, which continued to 
offer differentiated high-volume copiers with 
all available technologies, photoduplicator 
manufacturers did not enter the PPC market. 
Xerox introduced new products in all seg- 
ments. As a regularity, firms that had a choice 
chose to enter product segments where higher 
rates of inventive activity would destroy 
others’ rents, not their own.° 
As in the last section, we see that initial 
conditions matter for competition, and in 
the way suggested by the theory. It is again 
‘the incumbent’s strategic disadvantage that 
shows most clearly in the PPC case. The 
_ logic of the entry deterrence theories is 
vindicated, but there is no presumption that 
the demand and technological conditions 
leading to the persistence of monopoly. are 
common. 

Verifying the generality of the PPC expe- 
rience is no easy task. One might be tempted 
simply to ask whether monopolies and near- 
monopolies persist in high-technology areas. 
But all theories will imply that, in a suitably 
uncertain world, some monopolies will per- 
sist and others will not. No preemption theo- 
rist feels the results are weakened by RCA’s 
failure (during the 1950’s) to preemptively 
invent processes for producing integrated cir- 
cuits, nor can any believer in the Arrow 
effect rule out the theoretical possibility that 
IBM simply built a better computer than 
Burroughs (in the 1960's). 


5 Though the immediate post-entry period saw a very 
rapid increase in the overall level of PPC innovative 
activity, it is not possible to draw any conclusions about 
the relationship between competition and innovation. It 
would be extremely difficult to distinguish the effects of 
important changes in technological opportunity, such as 
those resulting from the invention of the micro- 
processor, from changes in the conditions of competi- 
tion. 
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IV. What is “Fat?” 


The trade press of the transition period 
made much of the idea that Xerox was “los- 
ing” because it was fat, language not particu- 
larly attractive to economists. There is hard 
evidence of this fat, however. In the mo- 
nopoly period, using very successful price 
discrimination devices, Xerox had price-aver- 
age cost margins of around 10 percent. From 


` 1972-76, a period with no important ad- 


vances in PPC manufacturing process, prices 
of standard contracts fell by 30 percent and 
Xerox’s price-discrimination practices ended. 
Other firms found it profitable to operate at 
the new prices. Xerox’s accounting average 
cost must have overstated true marginal cost 
by at least 20 percent. 

The trade press also offers a view of the 
differences among companies’ technological 
tendencies which may imply a. theory of 
where the money went. In the monopoly 
period, Xerox was a highly innovative firm. 
But the innovations were characterized by 
being “in the copier.” These were purely 
technical advances in the quality of repro- 
duction, as well as such features as two-sided 
copying, reduction, etc. The innovations by 
entrants include some of a very different 
character, those oriented toward the “user 
interface.” Entrants introduced document 
feed devices (Kodak 150), automated many 
of technical features like two-sided copying 
(IBM III), and invented whole new product 
markets like the “convenience copier” (Savin 
750.) One of the natural claimants for the 
rents in a high-technology activity is the 
engineering staff, not capital. Since capital in 
fact owns the rents, this requires an explana- 
tion of a failure of monitoring. Though tak- 
ing the rents in the form of cash may be 
easily monitored, taking the rents in the form 
of a persistent bias away from the highly 
commercial activity toward activity of more 
purely engineering interest may be much 
more difficult to monitor.® 


é This theory is complementary to Michael Salinger’s 
(1984) observation that union labor may claim the rents. 
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V. Conclusion 


This attempt at an industry case study 
may well appear clumsy to experienced prac- 


titioners of the art. I note only my surprise at ` 


how helpful recent advances in economic 
theory can be in understanding real competi- 
tion. 
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R&D Appropriability, Opportunity, and Market Structure: 
New Evidence on Some Schumpeterian Hypotheses 


By RICHARD C. LEVIN, WESLEY M. COHEN, AND DAvip C. MOWERY* 


One of the largest bodies of literature in 
the field of industrial organization is devoted 
to the interpretation and testing of several 
hypotheses advanced by Joseph Schumpeter 
(1950) concerning innovation and industrial 
market structure. One set of hypotheses 
focuses on the role of firm size as a determi- 
nant of RaD spending and the rate of tech- 
nological advance. Another set focuses on 
the effect of market concentration on R&D 
and technological advance. In this paper, we 
reexamine the latter set of hypotheses at the 
industry level, using new data on R&D ap- 
propriability and technological opportunity 
collected by Levin et al. (1984) in a survey of 
R&D executives in 130 industries. 


I. Motivation 


Despite the voluminous literature, theory 
yields ambiguous predictions about the ef- 
fects of product market concentration on 
R&D spending and on innovative perfor- 
mance. For example, it is often argued that 
firms in concentrated markets can more easily 
appropriate the returns from their R&D in- 
vestments. On the other hand, it is argued 
that gains from innovation at the margin are 
larger for competitive firms than for mo- 
nopolists, but this argument neglects sys- 
tematic differences in the probability of im- 
itation or in costs of adjustment. Schumpeter 
himself emphasized that concentration re- 
duces market uncertainty and provides the 
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cash flow required to engage in costly and 
risky R&D on an efficient scale. Others have 
argued that insulation from competitive pres- 
sures breeds bureaucratic inertia and dis- 
courages innovation. Still others have used a 
combination of arguments to rationalize the 
“inverted-U” relationship frequently ob- 
served in the empirical literature, whereby 
innovative effort or innovative output first 
increases with concentration and then de- 
creases. 

One reason for skepticism about the ex- 
istence of a direct effect of concentration on 
innovation is that theoretical arguments 
justifying such an effect tend to appeal to 
more fundamental technological or institu- 
tional conditions. The empirical literature 
lends some support to the view that innova- 
tion depends on more fundamental condi- 
tions. F. M. Scherer (1967) found that the 
statistical significance of concentration was 
substantially diminished when a vector of 
dummy variables categorizing industries by 
the nature of their technology (chemical, 
electrical, mechanical, and traditional) was 
added to the regression. Scherer and others 
have interpreted these categorical variables 
as proxies for technological opportunity. 
Technology classes differ in more than op- 
portunities for technical advance, however; 
they also differ in the inherent ease of imita- 
tion and in the strength of patent protection. 
The technology class variables used in the 
literature are thus best interpreted as proxies 
for both opportunity and appropriability. 

Concentration may also proxy for a 
broader range of industry-specific effects, as 
suggested in John Scott’s (1984) study of 
R&D spending at the business unit level. 
Using Federal Trade Commission (FTC) 
data, Scott first replicated the standard in- 
verted-U result, but when fixed effects were 
added for two-digit industries, as well as for 
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companies, the t-statistics on the concentra- 
tion terms dropped by an order of magni- 
tude. 

These results suggest that industrial con- 
centration may have no independent signifi- 
cance as a determinant of innovative effort 
or innovative output. To explore this issue, 
we attempt to control for systematic interin- 
dustry differences in appropriability and op- 
portunity, using data from the Levin et al. 
survey. We also take account of the possible 
effects of R&D and innovation on market 
concentration, recognizing that Schumpeter’s 
insights about the role of innovation in de- 
termining market structure may be more 
fundamental than his widely tested hypothe- 
ses concerning the feedback from market 
structure to innovation incentives. 

We estimate equations for both R&D and 
innovative output. In the best of worlds, 
these equations would be embedded in a 
structural model and derived rigorously. This 
is the approach taken in related work by 
Levin and Peter Reiss (1984). We believe 
nonetheless that there is ample justification 
for the kind of “pre-theoretical” statistical 
investigation reported here. Theorists often 
begin with the “stylized facts.” We offer this 
exploratory data analysis with the hope of 
providing to other researchers a more accu- 
rate assessment of the stylized facts. 


If. Empirical Results 


We take as our unit of observation the line 
of business (LB) as defined by the FTC; 
some LBs correspond to four-digit SIC in- 
dustries and others correspond to groups of 
four-digit or to a single three-digit industry. 
As dependent variables, we use the ratio of 
company-financed R&D expenditures to 
sales from the 1976 Line of Business data 
and a measure of innovation derived from 
responses to two questions in the Levin et al. 
survey. Respondents were asked to score on 
a seven-point scale the rates at which new 
products and new processes were introduced 
into their LBs during the 1970’s. We mea- 
sure innovation in each LB by summing the 
mean scores on these two questions. Con- 
centration ratios are taken from the 1972 
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Census of Manufacturers, and aggregated to 
the LB level when necessary. Since intertem- 
poral changes in concentration and in R&D 
intensity ‘occur slowly, we test each of our 
reported specifications for indications of 
simultaneity. 

Consistent with the conventional wisdom, 
OLS and 2SLS regressions of R&D inten- 
sity on concentration, its square, and a con- 
stant term provide support for the inverted-U 
hypothesis. Since independence of the con- 
centration variables and the disturbance term 
is decisively rejected, we report the 2SLS 
version (with asymptotic standard errors in 
parentheses): 


(1) RD/S=1.810 
(1.402) 


+0.166C4 —0.159(C4SQ x 100). 
(0.067) ` (0.068) 


The coefficients on C4 and C4SQ are both 
significant at the .01 level (one-tailed tests). 
Consistent with the previous literature, in 
which innovative effort typically reaches a 
maximum at levels of C4 between 50 and 60, 
our results indicate that R&D intensity is 
maximized at a C4 of 52. 

We get similar results by regressing our 
innovation measure on concentration. Here, 
however, we report OLS estimates, since we 
cannot reject the hypothesis that concentra- 
tion and its square are independent of the 
disturbance term: 


(2) INNOV = 6.013 
(0.790) 


+0.089C4 — 0.082(C4SQ x 100). 
(0.036) (0.036) 


The coefficients are again significant at the 
.O1 level, and the rate of innovation reaches a 
maximum at a C4 of 54. 

Controlling for two-digit industry fixed 
effects, we find that the coefficients of the 
concentration terms are somewhat reduced 
in the RaD equation, but both remain sig- 
nificant at the .10 level and R&D reaches a 
maximum at a C4 of 54. Controlling for 
fixed effects has virtually no impact on the 
innovation rate equation. The coefficients on 
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the concentration terms are essentially un- 

changed, and they remain significant at the 

.01 level. The rate of innovation is maxi- 
` mized at a C4 of 58. 

To examine whether the effect of con- 
centration on innovative effort and output is 
more seriously attenuated when direct mea- 
sures of technological opportunity and ap- 
propriability are included in the regressions, 
we constructed several variables from the 
Levin et al. survey data. Analysis of the 
survey data is still in progress, and un- 
doubtedly the quality of the results reported 
here can be improved once the statistical 
properties of the survey responses are more 
fully understood. 

Our variables are intended to capture three 
dimensions of technological opportunity: 
closeness to science, external sources of tech- 
nical knowledge, and industry maturity. To 
measure closeness to science, we used survey 
responses concerning the relevance of vari- 
ous basic and applied sciences to the tech- 
nology of each industry. SCIENCEBASE 
was defined as the maximum score received 
by any one of the eleven fields of science 
listed on the questionnaire. We also took 
account of the contributions to an industry’s 
technical knowledge from four external 
sources: upstream suppliers of raw materials 
and equipment (MATERIALTECH and 
EQUIPTECH, respectively), downstream 
users of the industry's products (USER- 
TECH), and government agencies and re- 
search laboratories (GOVTECH). Each of 
these opportunity variables is measured on a 
seven-point scale. In light of the widely held 
view that technological opportunity may vary 
systematically as an industry matures, we 
also included a variable intended to capture 
the relative immaturity of an industry’s tech- 
nology. This was operationalized as the per- 
centage of an industry’s property, plant, and 
equipment that was installed within the five 
years preceding 1976 (NEWPLANT)), as re- 
ported to the FTC’s Line of Business Pro- 
gram. 

We used two variables to represent ap- 
propriability conditions. The Levin et al. 
survey asked respondents to characterize (on 
a seven-point scale) the effectiveness of six 
mechanisms used by firms to capture and 
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protect the returns from new processes and 
new products resulting from R&D efforts. 
The listed mechanisms were patents to pre- 
vent duplication, patents to secure royalty 
income, secrecy, lead time, moving down the 
learning curve, and complementary sales and 
service efforts. We limit ourselves here to an 
attempt to discern whether our sample 
industries had any effective mechanism of 
appropriation. We therefore operationalize 
APPROPRIABILITY as the maximum score 
received by any one of the six mechanisms 
for either process or product R&D. 

The survey also asked industries to report 
on the range of imitation costs and time lags 
for major and minor, process and product, 
and patented and unpatented innovations. 
These measures tend to be highly correlated 
with one another, though they are not highly 
correlated with APPROPRIABILITY. We 
use here the average time (in months) re- 
quired to duplicate a patented, major prod- 
uct innovation (IMLAG). 

Our principal interest in this paper is the 
robustness of the results that innovative effort 
and output depend on concentration. In the 
absence of an explicit structural model, how- 
ever, prior expectations about the signs of 
the opportunity and appropriability vari- 
ables are in some cases ambiguous. Oppor- 
tunity, as measured by closeness to science 
and the strength of other external influences 
on technology, should have a positive effect 
on innovative output, but to the extent that 
the efforts of upstream suppliers, down- 
stream users, and the government substitute 
for an industry’s own R&D effort, these vari- 
ables may have a negative sign.in the R&D 
equation. Appropriability may also have am- 
biguous effects on R&D incentives, as recent 
theoretical work has emphasized. Some effec- 
tive means of appropriating returns is surely 
required to elicit R&D effort. Spillovers 
among competitors, however, are ambiguous 
in their effects. They create a disincentive to 
R&D investment by dissipating the innova- 
tor’s rents, but they also enhance the produc- 
tivity of R&D by strengthening the industry’s 
knowledge base (see-Michael Spence, 1984). 
Thus, APPROPRIABILITY, which mea- 
sures the extent to which an industry has at 


‘least one effective means of appropriation, 


VOL. 75 NO. 2 


TABLE 1— DETERMINANTS OF R&D INTENSITY 
(2SLS_ ESTIMATES) 


Regression Coefficients 


(1) (2) 

Intercept --4.650° a 

(2.324) 
C4 0.022 — 0.005 
(0.082) (0.073) 
C4SQ x100 —0.013 0.002 
(0.082) (0.072) 
NEWPLANT 0.048 0.025 
i (0.015) (0.014) 
SCIENCEBASE 0.469° 0.490° 
. . (0.215) (0.202) 
MATERIALTECH — 0.043 —0.037 
i (0.163) (0.154) 
EQUIPTECH — 0.368 0.164 
: (0.190) (0.185) 
USERTECH ` 0.365° 0.029 
(0.150) (0.152) 
GOVTECH 0.304: 0.282° 
(0.129) (0.139) 
APPROPRIABILITY 0.069 0.196 
(0.258) (0.243) 
IMLAG 0.052 0.100 
(0.073) (0.068) 

Chi-Square Tests ( D. F.): SA 

All survey vars. (7) 3.7134 2.4878 
Opportunity vars. (5) 4.8204 2.9174 
Appropr. vars. (2) 0.287 1.395 
Industry dummies (13) 3.8649 


Note: Asymptotic standard errors are shown in paren- 
theses. i 
a Separate intercepts for 14 industry groups. 
P Significant at .05 level (one-tailed t-test). 
“Significant at .05 level (two-tailed z-test). 
d Significant at .05 level (Chi-square test). 


should have a positive effect on both innova- 
tive effort and output. On the other hand, a 
long imitation lag, which inhibits spillovers, 
may encourage innovative effort by reducing 
the disincentive effect, but it may also reduce 
innovative output, by reducing the produc- 
tivity of R&D. . 

Table 1 displays estimates of the R&D 
intensity equation, alternately excluding and 
including two-digit industry fixed effects. We 
again report 2SLS results, because the hy- 
pothesis of independence between the con- 
centration terms and .the disturbance is 
rejected by Wu tests. We also found no 
evidence of heteroskedasticity, despite the 
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TABLE 2— DETERMINANTS OF THE RATE OF INNOVATION 
(OLS ESTIMATES) 


Regression Coefficients 


(1) (2) 
Intercept — 4.893 G 
(2.558) 
C4 0.055 0.048 
: (0.037) (0.038) 
C4SQ X100 — 0.039 — 0.036 
(0.038) (0.038) 
NEWPLANT 0.042 0.017 
(0.018) (0.019) 
SCIENCEBASE 0.371 0.439 
(0.240) (0.253) 
MATERIALTECH 0.388 0.294 
(0.184) (0.191) 
EQUIPTECH 0.246 0.472” 
(0.204) (0.234) 
USERTECH 0.277 0.035 
(0.172) (0.195) 
GOVTECH 0.048 0.051 
(0.148) (0.178): 
APPROPRIABILITY 0.564? 0.745 
(0.266) (0.279) 
IMLAG — 0.035 — 0.025 
(0.082) (0.085) 
F-Tests ( D. F.):° 
All survey vars. (7) 2.7978 2.6824 
Opportunity vars. (5) 3.2884 2.6334 
Appropr. vars. (2) 2.307 3.5734 
Industry dummies (13) 1.640 


Note: Standard errors are shown in parentheses. 
®* Separate intercepts for 14. industry groups. 
>Significant at .05 level (one-tailed t-test). 
“Numerator D.F. in parentheses; denominator D. F. 
is 116 for col. (1) and 103 for col. (2). 
_ *Significant at .05 level ( F-test). 


fact that the number of responses to the 
Levin et al. survey varied across industries. 
Comparing Table 1 with (1) in the above 
text, the coefficients and /¢-statistics on the 
concentration terms fall by an order of mag- 
nitude. There are no anomalous signs; the 
survey variables as a whole and the oppor- 
tunity measures in particular are highly sig- 
nificant. Specifically, RaD spending appears 
to be encouraged in youthful industries where 
a strong science base is present and where 
the government makes substantial contribu- 
tions to technological knowledge. The con- 
tinued statistical significance of these vari- 
ables when fixed industry effects are taken 
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into account suggests that we may have iso- 
lated some relevant dimensions of techno- 
logical opportunity. 

Table 2 presents OLS estimates of the 
innovation equation. The 2SLS estimates 
were substantively identical, and we found 
no evidence of simultaneity. Once again, the 
concentration terms become statistically in- 
significant at the .05 level once the survey 
variables are added to the equation, although 
the linear term is significant at the .10 level. 
All survey variables have the predicted sign, 
and they are jointly significant at the .05 
level. The two-digit industry effects are jointly 
insignificant, but their inclusion strengthens 
the performance of several survey variables: 
SCIENCEBASE, EQUIPTECH, and AP- 
PROPRIABILITY. The signs of the coeffi- 
cients on APPROPRIABILITY and IM- 
LAG conform to the expectations discussed 
above. 


HI. Conclusions 


In the spirit of “creative destruction,” we 
hope that our findings will at last move the 
empirical literature beyond the oversim- 
plified propositions that industrial concen- 


tration promotes innovative effort and in-. 


novative output. To explain interindustry 
variation in R&D incentives and the produc- 
tivity of innovative effort, we must look to 
underlying differences in technological op- 
portunities and appropriability conditions. 
In this paper, we have made only illustrative 
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use of the Levin et al. data. These new data, 
and a burgeoning theoretical literature on 
R&D competition in the presence of imper- 
fect appropriability, offer encouragement that 
a deeper understanding of industrial innova- 
tion is within our grasp. 
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Patent Licensing and R&D Rivalry 


By CARL SHAPIRO* 


It is widely recognized that long-run in- 
dustrial performance is influenced not only 
by static efficiency, but also by the rate of 
technological progress. The single most im- 
portant factor determining the rate of tech- 
nological progress in a given industry is the 
level of industrywide expenditures on re- 
search and development (R&D) activities. 

Another critical factor in determining the 
rate of technological progress is the rate of 
diffusion of new technologies. The pattern of 
diffusion influences the pace of technological 
progress in two ways. First, it directly affects 
the costs of noninnovating firms and hence 
the speed with which technological advances 
are utilized throughout an industry. Second, 
it feeds back onto the incentives of firms to 
engage in R&D. It is useful to distinguish 
these two types of effects; I will call the first 
the ex post effect of diffusion and the second 
the ex ante effect. 

There are three basic channels through 
which dissemination’ takes place: patent 
licensing, research joint ventures, and imita- 
tion. Licensing is a voluntary form of dis- 
semination whereby an inventor can enjoy at 
least some of the gains to trade from spread- 
ing the use of his superior technology. Re- 
search joint ventures (R/JVs) are a way of 
agreeing to share research results before they 
are realized, a type of “ex ante licensing,” 
Imitation is a form of diffusion over which 
the patentee has little control; noninnovating 
firms unilaterally appropriate some of the 
benefits of the discovery. 

Intuition suggests that licensing has so- 
cially beneficial ex post effects, and that it 
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encourages innovation (ex ante) by increas- 
ing the rewards to the patentee. Research 
joint ventures also appear to have socially, if 
not privately, beneficial effects upon ex post 
dissemination, but it is not clear offhand 
what effect RJVs have on development in- 
centives. Finally, one expects that imitation 
will have socially favorable ex post effects, 
but will tend to discourage or retard innova- 
tion. 

In this paper I indicate how the intuition 
expressed in the previous paragraph stands 
up under closer analysis. I will discuss the 
factors that appear most important in de- 
termining both the pattern of dissemination 
of innovations, and the social and private 
effects of such dissemination. I will em- 
phasize the effects of patent licensing, touch- 
ing upon joint ventures and imitation along 
the way. The analysis will be conducted in 
the context of an oligopolistic industry. An 
oligopolistic setting is the natural one on 
which to focus, as patents, by their very 
nature, create market power, and as many 
progressive industries have concentrated 
market structures. 


I. Licensing of a Given Innovation 
(Ex Post Licensing) 


Once an innovation has been patented, 
there are natural social and private incen- 
tives to see that it is employed widely in 
situations where it will lower production 
costs. With perfect information, and no 
transactions costs, therefore, we would ex- 
pect licenses to be issued to all firms that 
could benefit from the improved technology. 

The argument is straightforward: there are 
gains to trade from licensing, and the paten- 
tee can design contracts that split these gains 
between itself and potential licensees. For 
example, it could charge a royalty per unit of 
output that just equals the reduction in per 
unit costs that the licensee achieves on 
account of the new technology. This would 
leave the licensee indifferent between licens- 
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ing and not, and let the licensor enjoy the 
gains from the licensee’s improved efficiency. 
While the licensor appropriates all of the 
gains to trade with this particular contract, 
there are clearly other contracts that split the 
gains more equally. 

What will the (privately) optimal licensing 
contract look like? In general, patent licens- 
ing- contracts can be designed to implement 
perfectly the monopoly (fully collusive) out- 
come, Doing so will maximize the pie that is 
to, be split between the licensor and any 
licensees. To achieve the collusive outcome, 
it is sufficient to consider two-part tariff con- 
tracts consisting of a fixed fee, F, and a per 
unit royalty rate, r. 

This general principle is most transparent 
in the context of a single firm licensing its 
patent to its lone rival. The idea is that the 
licensing firm can control its rival’s marginal 
cost, and hence can manipulate its rival’s 
behavior (reaction curve), through the use of 
the per unit royalty rate. With an ap- 
propriate choice of royalty rate, the collusive 
outcome can be achieved. Doing so is simply 
a matter of computing the licensee’s reaction 
curve, given the royalty rate, and then choos- 
ing that rate so that the licensee’s reaction 
curve intersects that of the licensor at a point 
where industry output is at the monopoly 
level. 

Two rivals (with or without innovations) 
alternatively could design a cross-licensing 
agreement whereby each would pay the other 
a royalty per unit of output, ostensibly for 
the right to use the other’s technology. By 
imposing a “tax” on each other (or by writ- 
ing pricing or territorial restrictions into the 
cross-licensing contract), the firms could 
again achieve the fully collusive outcome. A 
cross-licensing contract may be required to 
achieve the fully collusive outcome if the 
firms produce different products or are 
otherwise heterogeneous. 

The reader may be surprised that even a 
minor innovation can markedly alter the 
industry’s final behavior. Indeed, a sham in- 
novation can be “licensed” to facilitate col- 
lusion! How is this possible? For such an 
“innovation,” the licensing contract would 
have a large royalty rate and a negative fixed 
fee. That is, the licensor would reduce its 
rival’s output by imposing a “tax” of r per 
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unit, and then compensate the licensee for 
this tax with a negative fixed fee (i.e., a side 
payment). In the extreme case, this licensing 
contract would be equivalent to a bribe paid 
by the licensor to induce the licensee to exit 
the industry. 

Such a side payment, in exchange for which 
the licensee would reduce its output, is likely 
to be illegal under the antitrust laws, and for 
a good reason! So, a reasonable constraint to 
put on the two-part tariff contract is that the 
fixed fee be nonnegative. Equivalently, the 
licensor cannot charge a royalty rate in ex- 
cess of the per unit savings the licensee en- 
joys with the new technology; the licensing 
contract cannot raise the licensee’s marginal 
(production plus royalty) costs. With this 
restriction, the optimal contract would set 
the royalty rate as high as possible (i.e., at 
the per unit cost savings afforded by the new 
technology), and have no fixed fee. 

My analysis so far indicates that licensing 
contracts should arise for any innovation for 
which the transactions costs are low, and 
two-part tariff contracts can be written. Yet 
licensing among rivals is not often observed 
in practice. Besides the direct costs of tech- 
nology transfer, there are three information 
problems that may limit the firms’ ability to 
achieve the licensing gains to trade. First, 
there may be asymmetric information re- 
garding the value of the license; this may 
undermine the parties’ ability to strike a 
licensing deal. Second, the innovator may 
find it difficult to let others use his invention 
without giving them useful information in 
the ongoing competition to acquire ad- 
ditional patents.” Third, it may be costly or 


1 Nancy Gallini and Ralph Winter (1984) and Morton 
Kamien and Yair Tauman (1984) analyze licensing con- 
tracts of this form. Such a contract gives all of the 
licensing gains to trade to the licensor. Depending upon 
the bargaining power of the two parties, a lower royalty 
may arise. According to Richard Caves et. al. (1983), 
licensors enjoy an average of about 40 percent of the 
gains to trade from licensing. 

Tt may be difficult to design a contract that prevents 
such usage’ of the information. In a survey reported by 
Caves et al., 43 percent of licensing agreements con- 
tained a “technology flowback” provision, which re- 
quired the licensee to share any advances or improve- 
ments in the licensed technology with the licensor. For 
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impossible for the licensor to monitor the 
licensee’s output so as to charge per unit 
royalties. The first two considerations are 
beyond the scope of this paper; I shall, how- 
ever, report some results relating to the third. 

If per unit royalties cannot be levied, the 
licensor must balance off two effects of a 
fixed fee license: such a license spreads the 
use of the improved technology, but it also 
makes the licensee a more vigorous rival. We 
would expect a license to be issued if and 
only if doing so raises the joint profits of the 
licensor and the licensee (in which case they 
could split the gains in some fashion). In the 
duopoly context, joint profits are industry 
profits, so the question of whether licensing 
will occur reduces to the question of how 
lowering the licensee’s costs influences in- 
dustry profits. 

In this context, Michael Katz and my paper 
(1984a) shows that drastic innovations (those 
allowing the patentee to enjoy a monopoly) 
will not be licensed, and that an innovation 
that is nearly drastic will also not be licensed. 
On the other hand, a small innovation by 
one of two equally efficient firms will be 
licensed if and only if xp’(x)/p’(x)> —2, 
where p(x) is the industry demand curve, 
and x is the initial industry output level. For 
linear demand ( p” = 0), therefore, small in- 
novations will be licensed. This suggests that 
the neglect of patent licensing in the existing 
R&D literature is unfounded: even under 
stringent constraints on the licensing con- 
tract, licensing is often profitable. This result 
would only be strengthened with more than 
two firms, as the other firms would reduce 
their output in response to such a licensing 
agreement. 

When licensing cannot raise the licensee’s 
marginal costs, as is the case for fixed fee 
licensing, it will tend to increase the licensee’s 
output, and total industry output as well. So, 
consumers will benefit from patent licensing. 
In the duopoly context, this implies that the 
firms’ private incentives to license are less 
than the social incentives. In an oligopoly 


further information on patent licensing contracts in 
practice, including the use of fixed fees vs. per unit 
royalties, see Charles Taylor and Z. A. Silberston (1973). 
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context this conclusion is not warranted, 
however, as the firms that are not parties to 
the licensing contract will typically be made 
worse off on account of the license. A final 
welfare point is that (fixed fee) licensing is 
not always socially beneficial. (See Katz and 
myself, 1984a.) If the licensor is more effi- 
cient than the licensee, even with the new 
technology, it may be optimal for the licen- 
see to produce using the old technology. This 
will definitely be the case if the licensee 
would be close to shutting down even with 
the license. The reason is that licensing to the 
less efficient firm diverts output from the 
more efficient firm under a variety of oligop- 
oly solution concepts. So, even ex post, and 
even disallowing per unit royalties, manda- 
tory licensing may be undesirable. 

So far I have discussed mainly one duopo- 
list licensing its innovation to its rival. A new 
set of issues arises when one considers the 
optimal way for an innovator to license his 
patent to a subset of (downstream) oligopo- 
lists. The added richness arises because one 
firm’s willingness to pay for a license de- 
pends upon the set of other firms that are 
also purchasing licenses. This interdepen- 
dence of demands is a consequence of the fact 
that the new technology reduces each licen- 
see’s marginal cost, and hence alters its reac- 
tion curve in the final pricing or output 
game. 

In general, the value to a given oligopolist 
of obtaining a license to a product or process 
innovation depends upon the set of the firm’s 
rivals purchasing licenses. For process in- 
novations in a homogeneous good industry, 
obtaining a (fixed fee) license is Jess valuable 
to a given firm if more of its rivals have done 
so. If the license permits the firm to adopt a 
new industry standard, however, it may be 
more valuable if more rivals have licenses. 
Both the optimal licensing scheme and the 
pattern of dissemination to which it leads 
depend heavily upon whether the demand 
interdependencies are “negative” or “posi- 
tive.” 

Morton Kamien and Yair Tauman have 
analyzed licensing in the context of a sym- 
metric, Cournot oligopoly with constant 
average costs facing a linear demand sched- 
ule. They consider fixed fee contracts and 
pure per unit royalty contracts. The optimal 
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royalty contract charges a royalty that just 
equals the per unit cost savings from the new 
technology (as noted above in a duopoly 
context). With this contract, each licensee’s 
downstream behavior is unaffected by the 
contract, and the demand interdependencies 
vanish. Kamien and Tauman demonstrate 
that fixed fee contracts are more profitable 
for the patentee than are royalty contracts. 
The reason is that they do exploit the de- 
mand interdependencies, leaving the firms 
worse off than they were prior to the innova- 
tion. 

Restricting attention to fixed fee licensing, 
Katz and I (1984b) have extended this analy- 
sis in a number of directions. We consider 
very general downstream oligopoly cost, de- 
mand, and behavioral conditions, and gen- 
eral auction schemes for selling the licenses. 
Furthermore, we look both at the case where 
the patent is owned by an independent (up- 
stream) research lab, and the case where the 
patent is jointly owned by a subset of the 
(downstream) oligopolists, a research joint 
venture. One principle that emerges is that it 
is generally not optimal to sell the licenses 
using the conventional price system. That is, 
it is not optimal (for the patentee) simply to 
set a price per license and let the firms each 
decide whether or not to purchase a license 
at the set price. 

The reason the price system does not max- 
imize the seller’s revenues is that it has no 
built-in ability to “threaten” the buyers. 
When one buyer decides not to purchase a 
license, his decision has no effect on the 
purchase pattern of the other firms. So, un- 
der the price system, a buyer can take as 
given the number of others that will purchase 
licenses. If, in equilibrium, k of the n oligop- 
olists purchase licenses, the most that each 
buyer will pay for a license is W(k)— L(k — 
1), where W(k) is the payoff to a license 
holder (a “winner”), gross of any license 
fees, if k licenses are sold, and L(x) is the 
payoff to a firm without a license (a “loser”’) 
if k are sold. 

Consider the alternative “quantity” sys- 
tem, whereby the seller announces that k 
licenses are to be sold to the k highest 
bidders. Then, a firm knows that k licenses 
are sure to be sold, and it will pay up to 
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W(k)— L(k) for one. So long as a non- 
licensee is worse off the more of its rivals 
purchase licenses (i.e., so long as L(k) is 
strictly decreasing with k), the quantity sys- 
tem will yield the seller higher revenues. 

Katz and I (1984b) characterize the inven- 
tor’s optimal licensing strategy within the 
following class of sales mechanisms: the in- 
ventor can run an auction in which there are 
k licenses available, and these will be sold to 
the k highest bidders (at their bidding prices), 
subject to a minimum bid. Making licenses 
available for all potential buyers at a mini- 
mum bid b amounts to using the price sys- 
tem with a price of b per license. 

When the inventor employs the optimal 
auction scheme to sell the licenses, all of the 
firms that are not members of the joint ven- 
ture (which is all of the oligopolists in the 
case of the independent research lab) are 
made worse off on account of the innovation. 
In terms of the notation introduced above, 
the oligopolists’ pre-innovation payoff levels 
are given by L(0); after the innovation, the 
firms earn the lower payoff of L(k) if k<n 
licenses are sold.? Essentially, the innovator 
appropriates some of the oligopolists’ initial 
property rights to their oligopoly profits, by 
threatening them with the lower profit level 
that they would earn if some of their rivals 
obtained licenses and they did not. 

Katz and I (1984b) also show how the 
pattern of ownership of the patent infiuences 
its dissemination. In the class of mechanisms 
described above, larger joint ventures have 
an incentive to issue fewer licenses. So, the 
notion that RJVs promote dissemination 
may be unfounded. Even if the joint venture 
is contractually required to issue licenses to 
all of its members, the independent lab will 
issue more licenses than will a small joint 
venture.* 


3If it is optimal to issue licenses to all n of the 
oligopolists, then the inventor will employ the price 
system, and each firm’s payoff will be L(n —1). 

*Of course, large joint ventures will disseminate the 
innovation more widely if they must give it to all of their 
members on a royalty free basis. Also, if entry fees can 
be charged in the license auction, ventures of all sizes 
will have incentives to issue the number of licenses that 
maximizes industrywide oligopoly profits. 
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If one permits the patent holder to issue 
two-part tariff licensing contracts, and to use 
a general auction mechanism with entry fees, 
the industry will duplicate the fully collusive 
outcome under the new technology. The 
patent holder will appropriate all of these 
profits for himself, and the oligopolists (not 
in the venture) will earn zero profits, after 
licensing royalties are accounted for. So 
licensing, while spreading the use of the new 
technology, may lead to less competitive in- 
dustry behavior. 


Il. The Effect of Licensing on Development 
Incentives (Ex Ante Effects) 


If one considers a single (potential) inven- 
tor investing resources to develop a given 
innovation, it is clear that the possibility of 
licensing can only increase the value that the 
inventor places upon developing the inven- 
tion. After all, he can always refrain from 
licensing, and often will find the payoff to 
innovating higher on account of licensing. 

In addition to increasing the (single) 
inventor’s development incentives, licensing 
may make these incentives socially excessive. 
There are two reasons why this may happen. 
First, there are private returns to patenting, 
namely the induced monopolization of the 
downstream industry through the use of per 
unit royalties, which are not social returns. 
This reward for the inventor may be viewed 
as a return to the ability to write contracts 
among the oliogopolists that raise their per- 
ceived marginal costs. Second, even without 
the use of such royalties, the private returns 
to the inventor include the reduced profits of 
the downstream oligopolists, as noted above. 
These are transfers, not social benefits aris- 
ing from the innovation. 

When competition to develop an innova- 
tion is considered, the effect of licensing upon 
R&D is not necessarily positive. First, in the 
context of multiple innovations, licensing 
may be used to strategically deter a rival’s 
R&D. Nancy Gallini (1984), and Gallini 
and Ralph Winter, show that such strategic 
(ex ante) licensing is more likely to occur 
when the firms’ costs differ widely. 

Even ex post licensing need not encourage 
R&D in a patent race context. While it is 
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true that licensing increases the returns to 
winning the patent, it also increases the re- 
turns to not winning the patent. Specifically, 
a firm may know that it will become a licen- 
see if it loses the patent race. So long as the 
licensor does not appropriate all of the gains 
to trade from licensing, the expectation of 
being a licensee will dampen a firm’s incen- 
tives to win the patent. Clearly, the way in 
which the gains to trade from licensing are 
split between the licensor and the licensee is 
a critical factor influencing firms’ incentives 
to develop. 

In a duopoly patent race model, Katz and 
I (1984c) show that the possibility of (ex 
post) licensing can completely alter the na- 
ture of dynamic rivalry. Specifically, each 
firm may prefer losing the race to winning it. 
Likewise, each firm may benefit when its 
rival patents. The former will occur if the 
development and patenting costs (which are 
incurred only by the patentee) are Jarge, and 
the latter if the licensee enjoys substantial 
benefits on account of the licensing contract. 
In such cases, the race takes on the character 
of a waiting game: each firm hopes that its 
rival will develop the innovation, which is 
like a public good for the two firms. (The 
same effect can also arise due to imitation 
rather than licensing.) Licensing may delay 
innovation, as each firm is more content to 
wait, lose the race, and become a licensee. 


I. Conclusion 


Patent licensing, research joint ventures, 
and imitation have significant effects on both 
the rate of (ex post) diffusion of new tech- 
nologies, and on private firms’ (ex ante) 
incentives to develop such technologies. Re- 
cent work analyzing the impact of these 
channels of dissemination indicates that these 
ex ante and ex post effects interact in 
surprising ways. For example, while licensing 
contracts serve a useful function of spreading 
the use of superior technologies, they may be 
used to facilitate collusion. While patent 
licensing increases the value of winning a 
patent, it also increases the value of losing a 
patent race, and thus need not encourage 
innovation. And, while research joint ven- 
tures avoid duplication of research efforts 
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(see Katz, 1984, or Gene Grossman and my- 
self, 1984), they may inhibit diffusion and 
reduce development incentives (Katz and 
myself, 1984b). 

While much progress has been made in 
understanding dissemination and its role in 
the process’ of technological change, large 
gaps remain in our understanding. Most no- 
tably, more work is needed to understand the 
information problems facing patent licensing 
contracts, and to understand the effect of 
research joint ventures on the pace of tech- 
nological advance. 
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LABOR CONTRACTS AND MACROECONOMIC PERFORMANCE? 


Nominal Wage-Price Rigidity as a Rational 
Expectations Equilibrium 


By Costas AZARIADIS AND RUSSELL COOPER* 


Most recent studies of macroeconomic be- 
havior fall into one of two categories. The 
first, often called the equilibrium business 
cycle approach, stems from the fundamental 
contribution of Robert E. Lucas (1972), and 
related work by Thomas Sargent and Neil 
Wallace (1975) and many others. These stud- 
ies espouse the view that a positive correla- 
tion between output and the stock of paper 
assets can arise if households are unable to 
identify the source and, therefore, the perma- 
nence of price movements. 

Employment and output responses in this 
view are driven by the intertemporal sub- 
stitution effect, especially the substitution of 
current leisure for future consumption. Since 
cyclical fluctuations in employment are large 
relative to the corresponding real wage 
movements, substantial wage elasticity of 
labor supply is required to validate these 
models. 

The equilibrium approach to business 
cycles implies certain restrictions on the con- 
duct of monetary policy. In particular, ra- 
tional expectations undermine the ability of 
the monetary authority to influence eco- 
nomic activity in a systematic manner; see 
Sargent-Wallace for an example. 

Sticky wages and prices are the corner- 
stone of an alternative description of mac- 
roeconomic behavior. Rooted vaguely in 
Keynes, and more firmly in the “dual deci- 
sion hypothesis” of Robert Clower (1984), 
this approach studies equilibria with quan- 
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tity rationing; see Edmond Malinvaud (1977). 
The rationing story lacks a precise specifica- 
tion of the source of price stickiness, offering 
very little guidance about the eventual causes 
of price change. 

Considerable efforts were made in the 
1970’s to fill this lacuna in Keynesian macro- 
economics. Beginning with work by Martin 
N. Baily (1974) and others, the implicit con- 
tracts literature focused on the incomplete 
insurability of human capital. Unable to find 
insurance against fluctuations in labor in- 
come elsewhere, workers demand insurance 
from those best placed to observe labor in- 
come—their own employers. Both wage in- 
flexibility and layoffs, then, can be viewed as 
an outcome of a joint insurance-employment 
relationship between workers and firms; see 
Azariadis (1975). 

Critics like George Akerlof and Hajime 
Miyazaki (1980) soon discovered that the 
original contracting models could not pro- 
duce layoffs without prohibiting severance 
pay or otherwise limiting the terms of the 
contract. Others pointed out that these mod- 
els were determinedly microeconomic, offer- 
ing few insights into the stickiness of nomi- 
nal wages or the effectiveness of stabilization 
policy. 

Two quite distinct lines of research devel- 
oped out of the original implicit contract 
ideas. One focuses on asymmetric informa- 
tion and implementability (see the QJE 1983 
Symposium for original work and the review 
article by Oliver Hart, 1983) as a means of 
driving a wedge between the ex post margin- 
al rates of substitution of the contractants. 
Under some technical assumptions, the out- 
come is “involuntary” underemployment or 
unemployment. 

We are most concerned here with the other 
line of research, which sought to fit labor or 
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commodity contracts into full-blown macro- 
economic structures; see Stanley Fischer 
(1977), and Arthur Okun (1981). These 
authors apparently took their cue from the 
insurance arrangements stressed in the im- 
plicit contracts literature. Just as in the ra- 
tioning approach mentioned above, the mac- 
ro contracts literature does not fully derive 
the structure of trades from first principles; 
it asserts instead that money wages are pre- 
determined and that employment is set by 
labor demand. This rule (see Robert Barro, 
1977) is not in the best interest of the con- 
tractants for it requires laborers to be perma- 
nently off their offer curve. Consequently, 
macroeconomic contract models are not an 
entirely reliable guide for policy evaluation. 

As we take stock of matters, it seems to us 
that the time is ripe to assess what role 
contracts play in macroeconomics. An ideal 
outcome would be a coherent story of 
money-wage stickiness, and of output re- 
sponse to stabilization policy. 

This paper distills recent research, by our- 
selves and others, that pursues that ideal 
without quite reaching it. The presentation 
here favors intuition over technical detail as 
much as possible. The next section, in par- 
ticular, discusses examples of intertemporal 
economies that possess competitive rational 
expectations equilibria in which wages and 
prices are predetermined, output is sensitive 
to policy shocks, and markets clear. Section 
II reports on the existence of Nash equilibria 
with similar properties when producers set 
both prices and wages. 


I 


We outline here some rational expecta- 
tions equilibria of an overlapping genera- 
tions economy that begins at time zero and 
goes on forever. The beginning of each time 
period +=0,1,..., coincides with the ap- 
pearance of a generation, labeled “genera- 
tion f,” that consists of 2N individuals, all of 
whom survive for two full periods: “youth” 
and “old age.” Individuals specialize over 
their life cycle, participating in the produc- 
tion of a single, perishable commodity when 
young, saving their entire factor rewards to 
purchase a paper asset called “money,” and 
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using their assets in old age to finance the 
consumption of the same commodity they 
helped produce in youth. We assume that no 
endowments exist of this valuable commod- 
ity—it must be produced before it is con- 
sumed. 

Every generation consists of N identical, 
risk-neutral workers, and N identical, risk- 
neutral entrepreneurs. Each worker is en- 
dowed with 7 > 0 units of divisible leisure in 
youth, and with a utility function c,,,— kn, 
over old age consumption (c,,,) and youth- 
ful work (n,). The parameter k, interpreted 
here as a reservation wage, is the same for all 
workers in all generations, and lies in the 
interval (0,1). 

Entrepreneurs own in youth the constant- 
returns technology y,=n, the only means 
of production in this society. Denoting by 
p, the money price of goods and by w, 
the money wage, it is clear that a genera- 
tion f¢ entrepreneur consumes in old age 
(Pe WN / Prat 

Money is printed by the government to 
finance purchases of goods from private 
sellers. Real per capita government purchases 
are an independent, identically distributed 
random variable, %,, with a probability mea- 
sure defined over the positive interval [a, b], 
and expected value > 0. We assume b < ñ, 
that is, government purchases never exceed 
the productive capacity of the economy. 

If M, is the nominal stock of money in 
period ¢ and m,=M,/p, is its purchasing 
power, the government budget constraint can 
be written in either of the following two 
forms: 


(1) P,8,= M,- M,-1 


Pi-1/P: = (m, ra 8,)/M,-1. 


All agents, including the government, are 
wage and price takers. Commodities pur- 
chased by the government are used up with 
no effect on any household’s preferences over 
private goods. 

The constant returns to scale assumption 
means that the demand for labor (and supply 
of goods) is zero if p,<w,, and infinity if 
P, > Wp Competitive equilibrium is trivial in 
the former case, and nonexistent in the latter. 
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We focus therefore on the case p, = w,, which 
makes employment supply determined. In 
particular, n, > 0 if the expected purchasing 
power of wages satisfies 


(2) wE, (1/p,+1) = PLEA/Pi41) =k. 


Also, n, = if (2) holds as a strict inequality. 
Here E, is the expectations operator condi- 
tional on all events up to, and including, 
period ¢. 

Equilibrium in the goods market requires 
goods supply n, to equal goods demand. 
Demand is simply the real value of existing 
money balances m,, held by retired individu- 
als and by the government. 

Combining the market-clearing condition 
m,=n, with relations (1) and (2), we see 
readily that every competitive equilibrium 
satisfies 


(3) E.m,,,2km,+ p, 


with m,<n, and m,=7 if (3) is a strict 
inequality. As one may guess, inequality (3) 
admits many equilibria, the most interesting 
of which we present below (see also Roger 
Farmer and M. Woodford, 1984). 

One class of equilibria worth noting fea- 
tures flexible prices and predetermined quanti- 
ties: current events are reflected in current 
equilibrium prices but not in current equi- 
librium quantities. A member of this class is 
the full-employment equilibrium (p,=w,, 
Pi-1/P; =1— g,/n, m,=7N) for all t, which 
is easily seen to satisfy relations (1) and (3) 
provided that 


(4) ps (1—k)a. 


A second class of equilibria has prede- 
termined prices and flexible quantities: current 
events influence current quantities but not 
prices. One member of this class (and the 
only one existing in our simple economy) is 
(Pp = Wp Pr / P= ks m, = km,_1 + g,) for 
all ¢. This one, too, is consistent with rela- 
tions (1) and (3). The implied path of output 


t-1 
(5) m,= k'my + 2 kg-s» 


s=0 
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stays in the interval [a /(1 — k), b/(1 — k)] if 
it begins there, that is, if the initial parameter 
mọ lies in that interval. Therefore, a prede- 
termined wage-price equilibrium exists if 

(6) b<(i-—k)a; a>b(1-k). 

That is, if the aggregate demand for goods 
never exceeds the economy’s productive 
capacity, and output never falls short of 
government consumption. 

Both the full-employment and the under- 
employment equilibria are full rational ex- 
pectations equilibria in cleared markets. But 
they differ substantially in what they predict 
about the economic consequences of policy 
shocks. The full-employment equilibrium has 
very classical properties: prices are flexible 
and complete crowding-out obtains. Govern- 
ment expenditure (g,) displaces private con- 
sumption (7 — g,) one-for-one. 

The underemployment equilibrium pos- 
sesses Keynesian features: predetermined 
wages and prices; no crowding-out in the 
short run, since private consumption is pre- 
determined; and a long-run “multiplier” of 
1/Q—k), which exceeds unity. To under- 
stand the last assertion, replace the random 
variable g by Ağ, where A is a positive 
constant. Then, clearly, the output path will 
stay in the interval [Aa /(1— k), Ab/(1— k)] 
if it begins there. 

Looking back at inequalities (4) and (6), 
one sees that neither equilibrium exists if 
government purchases are “too large” on 
average; in particular, a predetermined 
price-and-wage equilibrium is impossible if 
government purchases are “too dispersed.” 
Wage rigidity is not a frequently observed 
phenomenon when macroeconomic policy is 
highly uncertain. 

Full-employment equilibria here yield the 
highest possible consumption, net of the dis- 
utility of work, and therefore are superior to 
underemployment equilibria in the familiar 
sense of first-degree stochastic dominance. 
Nevertheless, full employment is but one of 
many possible equilibria in this model econ- 
omy. The underdeterminate nature of equi- 
librium is a weakness of our model, and 
perhaps of actual intertemporal economies as 
well. To pin down the equilibrium, we need 
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an additional restriction, for example, a de- 
scription of how a hypothetically indepen- 
dent monetary authority would react to 
government spending. Suppose, in particular, 
that the authority follows the rule 


(7) M,— M,F (P-1/k)8 


Then predetermined prices are validated and 
a predetermined quantity equilibrium is no 
longer tenable. 


I 


The above analysis suggests that contracts 
are not necessary for the existence of equi- 
libria with predetermined wages and prices. 
In both the predetermined-price underem- 
ployment equilibrium and the flexible-price 
full-employment equilibrium, workers’ old 
age consumption was independent of shocks 
in their youth. Hence, even if worker’s pref- 
erences were strictly concave functions of 
C,417 An, labor contracts could not im- 
prove the sharing of consumption risks. There 
are, of course, other spot equilibria in the 
model of the previous section for which old 
age consumption does depend on shocks in 
youth; introducing contracts will generally 
affect these equilibria in a way that need not 
concern us here. 

A more interesting question is whether the 
old age consumption of risk-averse workers 
can be set independently of the government 
policy shocks realized in their old age. Since 
labor contracts can only protect workers 
against events in their youth, we consider 
both commodity and labor contracts to ex- 
plore fuller lifetime insurance opportunities. 
This represents a merger of labor contracts 
with the “customer market” approach advo- 
cated by Okun. Using a variant of the model 
outlined above, we explore whether nominal 
wage rigidities may be the outcome of a 
game between wage-setting and price-setting 
agents. 

Assume workers have lifetime utility func- 
tions of the form u(e,,.,—kn,) where u is 
increasing and strictly concave. Entre- 
preneurs of generation ¢ are still risk neutral, 
but they are assumed to be born at the 
beginning of period ż—1 and live for three 
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full periods, producing in the middle one and 
consuming in the last one. They are endowed 
with @>0 of commodities (or leisure) in 
middle age; Z is also the fixed cost of operat- 
ing a firm. 

The source of uncertainty here is slightly 
different from our first model. The period ¢ 
money supply is m,=m,_,X, where X, is a 
random variable with a stationary distribu- 
tion over the interval [1, ¥]. All money crea- 
tion finances government purchases. 

We assume that all ex post trades are 
mediated through contracts. A generation t 
entrepreneur is involved in three contracts. 
First, he supplies commodities to both old 
(generation t — 1) agents and the government 
in period ¢, under a price schedule estab- 
lished in period t —1, before x,_, is realized. 
Second, he signs a labor contract with gen- 
eration ¢ workers to produce the commod- 
ities demanded by the previous generation 
given the firm’s price schedule. Finally, as a 
future consumer, the entrepreneur makes 
purchases from a generation ¢+1 firm. A 
generation ¢ worker faces a period £ wage 
schedule and a period ¢ +1 price schedule at 
the very beginning of period 1, before x, is 
realized. This timing provides the maximal 
scope for insurance. 

Firms must also coordinate output and 
employment levels across their commodity 
and labor agreements. We assume that firms 
meet all ex post demand given their pricing 
policy, so that demand determines employ- 
ment. Hence fluctuations in demand gener- 
ate movements in output and employment. 
The magnitude of this correlation depends 
upon the sensitivity of prices to past and 
present changes in the stock of money. 

Consider a game between firms (both 
within and across generations) where the 
strategic variables are wage and price sched- 
ules. Workers and risk-averse consumers are 
nonstrategic players who exchange with a 
firm offering the most attractive wage and 
price schedules. The government and old age 
entrepreneurs purchase equal amounts from 
those firms that charge the lowest expected 
price. An equilibrium is then a sequence of 
wage and price functions (w,, p,), dependent 
on events up to and including period t, 
which constitute a symmetric Nash equi- 
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librium in the game described above. Output 
in such an equilibrium is bounded by the 
productive capacity of the economy. Cooper 
(1984) discusses the detailed conditions for 
such equilibria in a closely related model. 

Here we explore the possibility of a Nash 
equilibrium with wages and prices indepen- 
dent of policy shocks. Since realizations of x, 
are public information, w, will generally be 
indexed if p,,, reflects x, Hence, we are 
searching for an equilibrium where both w, 
and p,,, are independent of x,. Consider 
w, = aM,_, and p,,,=BM,_,, for all ¢, as a 
candidate equilibrium. If a/8 =k, workers 
receive full insurance. The parameters of the 
contract can be set so that the expected 
consumption of a generation f¢ entrepreneur 
satisfies E,_,c*, , = é for all t. We expect this 
to emerge from the competition among firms. 

A key issue here, as in the previous sec- 
tion, is the feasibility of such an equilibrium. 
Since quantities are demand determined, total 
employment (and hence output) in period ¢ 
equals M,/p,. With p,=8M,_,, the maxi- 
mal level of possible demand is (x)?/8. Since 
the productive capacity of the economy is 
Nii, this predetermined wage/price equi- 
librium will exist iff N7 > (X)?/B, where the 
parameter 8 turns out to be independent of 
X and Nn. This condition reinforces our 
intuition that predetermined wage and price 
equilibria will not exist if policy is too “ vari- 
able.” 
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Wage Flexibility in the United States: Lessons from the Past 


By DANIEL J. B. MITCHELL* 


Recently, various macroeconomic argu- 
ments for promoting wage flexibility and/or 
gain-sharing plans (such as profit sharing) 
have been developed. This paper explores 
why-—despite such arguments—wage flexi- 
bility declined historically and profit-sharing- 
type arrangements have not covered most 
workers. 


I. Past Wage Flexibility 


In another paper (forthcoming), I have 
contrasted wage setting in the 1920’s with 
that of the post-World War II period. Dur- 
ing the 1920’s and early 1930’s, the U.S. 
Bureau of Labor Statistics published an 
incomplete sample of reported wage-change 
decisions at the establishment level. Perhaps 
the best way to summarize the results is to 
direct attention to Table 1, which presents 
the distribution of manufacturing wage- 
change decisions during 1924 and 1925, years 
in which consumer price inflation was, re- 
spectively, —.2 and +4.0 percent on a De- 
cember-to-December basis. 

The table shows a wide array of wage- 
change decisions ranging from cuts of over 
20 percent to increases of similar magnitude. 
This dispersion of decisions is remarkable by 
post-World War II standards. Moreover, the 
postwar evidence suggests that nominal wage 
cuts are a rarity, even in periods of low 
inflation. When they do occur, as in some 
recent union concessions, the cuts result from 
a painful negotiations process against a 
background of threatened or actual mass 
layoffs. 

By the 1920’s, many features of modern 
corporate enterprise were present. But unions 
were of little significance in most sectors, 
including manufacturing, the result of a sus- 
tained “open shop” campaign by employers 
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after World War I. There was little labor 
market intervention by government. Workers 
resented wage cuts—during periods of gen- 
eralized wage cutting such reductions be- 
came important causes of strikes—but em- 
ployers implemented them anyway. And 
when employers did not want to take the 
blame for wage cuts, they used “company 
unions” to “negotiate” reductions (Robert 
Dunn, 1927, pp. 21-23). 

In short, in the absence of unions or other 
institutional constraints, the implicit con- 
tracts offered by employers in the 1920's 
provided substantially more wage flexibility 
than existed after World War H. The wage- 
setting mechanisms of the 1920’s did not 
approach the flexibility of a classical auction 
market, a fact of some comfort to implicit- 
contract theorists. However, it is unclear that 
one needs to go much beyond simple 
explanations of how wage cuts (or even rela- 
tive wage slippage) would lead to worker 
resentment and management caution. 


Il. Why Did Wage Flexibility Diminish? 


Implicit contract theories have emphasized 
worker risk aversion and/or turnover costs 
to explain wage unresponsiveness. Perhaps 
risk aversion and turnover costs increased 
after the 1920’s, but the most significant 
changes that occurred involved unionization, 
new public policies, and changing social ex- 
pectations. 

In an important forthcoming book, 
Sanford Jacoby documents the development 
of internal personnel policy of American em- 
ployers during the first half of this century. 
Jacoby points out that until World War I, 
employers were content to leave personnel 
policy to foremen. But during World War I, 
the budding field of personnel management 
—linked to other social welfare movements 
—took root. Employers created personnel 
departments to handle industrial relations on 
a centralized basis and to engage in “welfare 
work” among their employees. Their impetus 
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TABLE 1 — DISTRIBUTION OF MANUFACTURING 
WaGE-CHANGE DECISIONS 


Percent Wage Change 1924 1925 


— 20 or less 2 1 
—19.9 to —16 a = 
—15.9 to —12 4 2 
-11.9 to —8 37 18 
—7.9 to —4 8 6 
—3.9 to —.1 4 3 
.lto4 4 11 
4.1 to 8 21 26 
8.1 to 12 14 25 
12.1 to 16 2 4 
16.1 to 20 2 2 
Over 20 1 2 


100 


8 


All Decisions 


Source: U.S. Bureau of Labor Statistics. See my paper 
(forthcoming) for detailed references. 
Note: Shown in percent. Details need not sum to totals 
due to rounding. Unit of observation is the establish- 
ment. 

*Less than 0.5 percent. 


was a combination of war-related labor 
shortages and rapid growth in unionization 
which reflected various government policies 
aimed at achieving industrial peace and un- 
interrupted war production. 

During the 1920’s, in contrast, the labor 
shortage ended and government withdrew 
from the labor market. Unions were defeated 
as a threat. Firms downgraded their person- 
nel departments, returned authority to fore- 
men, and lost interest in workplace changes 
advocated by softminded reformers. When 
the union threat (supported by New Deal 
policies and later World War II controls) 
reappeared, the process reversed. Firms up- 
graded their personnel departments, down- 
graded foremen, and undertook various 
“progressive” personnel policies. 

With the Great Depression came a pur- 
chasing power theory of wages that had a 
profound effect on public policy. Under this 
theory, depressions occurred if wages re- 
ceived too small a share of income. Low 
wages led to underconsumption. Maintaining 
wages, not cutting them, was seen as the 
appropriate policy for business downturns. 

President Hoover urged firms not to cut 
wages at the onset of the depression (Na- 
tional Industrial Conference Board, 1932, 
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p. 3). And until 1931, his injunction seemed 
to have some effect. Pre-New Deal legis- 
lation, such as the Davis-Bacon Act (1931), ’ 
reflected the wage-underconsumption idea. 
But the New Deal itself represented the high 
point of this theory, a theory supported by 
prominent economists of the time such as 
Paul Douglas (1935, pp. 212; 223-26), later 
a president of the American Economic As- 
sociation. 

The centerpiece of the early New Deal was 
the National Industrial Recovery Act (1933) 
that sought to boost business confidence by 
applying cartel-type codes on an industry 
basis. Code labor provisions set minimum 
wages, provided guides to wage differentials, 
and regulated other workplace conditions. 
Collective bargaining was also encouraged. 
At the bottom of a severe depression, a rash 
of wage increases suddenly developed as the 
result of these codes and wage cuts became 
the exception. 

Although the NIRA was declared uncon- 
stitutional in 1935, elements were retained in 
such laws as the Wagner Act of 1935 (that 
contains the wage-underconsumption theory 
in its preamble) and the Fair Labor Stan- 
dards Act (1938). Unemployment insurance 
(UI), established by the Social Security Act 
of 1935, is premised on layoffs rather than 
wage cuts as the response to falling demand. 
And since UI is not fully experience rated, it 
contains a net subsidy to layoff adjustments. 
Wage cuts can also have an adverse effect on 
future Social Security benefits received by 
workers. And they can adversely affect 
benefits to be paid under private (tax-code 
supported) pension plans. 

More generally, the social ethos was 
changed by the depression. “Good” em- 
ployers did not cut wages. To do so invited 
employee resentment and, possibly, union- 
ization. Layoffs by seniority, tightly enforced 
in the union sector, less rigidly followed but 
still influential in the nonunion sector, be- 
came the basic mode of adjustment. And lest 
employers slip, they now have the Age Dis- 
crimination in Employment Act (1967, 1978) 
—age and tenure are highly correlated—to 
remind them to respect seniority. 

After the 1940’s, government programs 
created a “third wave” of pressures strength- 
ening centralized employer personnel poli- 
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cies. The tax code was amended to favor a 
variety of employer-provided fringe benefits 
requiring expertise in administration. In the 
1960’s various federal and state “equal em- 
ployment opportunity” programs further 
elevated the control of personnel depart- 
ments. And the 1970’s saw new legislation in 
occupational safety and health, pension plan 
regulation, and other areas which continued 
the trend. Centralized personnel bureaucra- 
cies are not conducive to flexible wage deci- 
sions. 

In short, there is considerable evidence 
that what changed after the 1920’s was first 
the union threat, and second, a variety of 
public policies and expectations. Modern 
unionized firms exhibit wage unresponsive- 
ness because of strategic factors (for ex- 
ample, strike costs) involved in negotiations 
—that lead to averaging out the business 
cycle under long-term contracts—and be- 
cause “median voter” tastes and seniority 
systems lead to a preference for layoffs-rather 
than wage cuts. Nonunion firms have histori- 
cally been concerned about the union threat 
and have evolved strong personnel bureau- 
cracies to administer “unionesque” em- 
ployee-welfare programs. 


U. Why Don’t We Have More Profit Sharing? 


The tendency toward unresponsive wage 
rates could be overcome by gain-sharing 
arrangements such as profit sharing. But if 
profit sharing has macroeconomic benefits, it 
will be used less than is socially optimal 
since employers (and unions) will not take 
account of the externalities. Certainly, cur- 
rent wage practices are far removed from a 
gain-sharing economy. 

Although externalities will be ignored, em- 
ployers (and unions) might establish profit 
sharing based on private incentives. Why 
haven’t these incentives mspired more wide- 
spread use of profit sharing? The answer 
cannot be that the technology is new. Profit 
sharing reportedly began in France in the 
1840’s; then spread to other countries (Lyle 
Cooper, 1934). The first profit-sharing plan 
in the United States appeared in 1867; by 
1916, the Bureau of Labor Statistics under- 
took a study of profit-sharing plans and 
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found a total of sixty in operation covering 
about 30,000 workers (Boris Emmet, 1917). 
Profit sharing provoked academic interest as 
early as 1887, when a debate on the issue 
appeared in the Quarterly Journal of Econom- 
ies (Richard Aldrich; Franklin Giddings), 
and continued into the 1920’s (F. E. Wolfe). 

There were three initial motivations for 
installing profit sharing. Some employers saw 
such plans in moral or religious terms; one 
characterized his plan as an application of 
“divine law” which “ushered in love, con- 
tentment, cooperation, and happiness (and) 
cast out hell...” (1920, U.S. Bureau of Labor 
Statistics). However, such employers were 
rare. More commonly, employers saw profit 
sharing as a way of building employee 
loyalty, thus avoiding industrial unrest and 
unions, Finally, profit sharing was advocated 
as a way of putting the employee on the side 
of management, thereby boosting production 
and efficiency (Daniel Bloomfield, 1923, 
p. 59). 

For employers interested in building coop- 
erative, loyal, nonunion workforces, various 
alternatives to profit sharing were available. 
Company unions and employee representa- 
tion plans could be created. During World 
War I, the federal government fostered such 
“works councils,” some of which persisted 
into the 1920’s and beyond. These arrange- 
ments sometimes had “collective economy 
dividend” plans attached as a form of gain 
sharing (National Industrial Conference 
Board, 1922, p. 2). But employers often found 
that profit sharing was not sufficiently appre- 
ciated or understood by workers. 

It is not surprising that profit sharing came 
to be unpopular with unions (1916, Ameri- 
can Federation of Labor). Where it was used, 
it was often billed as an anti-union tool. 
Terminology was loose; employers often 
referred to paternalistic bonus arrangements 
as “profit sharing” even if they bore no 
relation to profits. At Ford, for example, a 
bonus unrelated to profits—but termed profit 
sharing— was distributed to workers who met 
company standards of morality as determined 
through home visits by company investi- 
gators. Union antipathy toward profit shar- 
ing was well ensconced by the late 1940’s 
(Kenneth Thompson, 1949, pp. 43-55) and 
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did not appreciably shift until the recent 
concession bargains. 

As an incentive system, profit sharing 
competed against a plethora of alternative 
arrangements. The 1920’s was a period of 
widespread use of piece rates and other 
incentive plans, reflecting the earlier develop- 
ment of “scientific management.” Roughly 
one-half of production workers were covered 
by incentive rates and bonuses. In contrast, a 
survey in the early 1960’s found the fraction 
at about one-fourth (see my forthcoming 
article). These incentive programs were 
closely related to individual or group effort. 
But profit sharing was remote from the effort 
of the individual worker. Moreover, profits 
were affected by influences other than worker 
effort, so that bonuses appeared unrelated to 
employee achievement (Gordon Watkins, 
1922, p. 517). 

Thus, profit sharing had difficulty compet- 
ing, either as a loyalty generator or an in- 
centive system. It initially received unfavor- 
able tax treatment; profit-sharing bonuses 
were considered non-expensable “gratuities” 
(Emmet, p. 6). Later, the variable compensa- 
tion element of profit sharing became the 
antithesis of the New Deal’s emphasis on 
income security and stability. 

After World War II, unions pushed for 
more income stability through a “guaranteed 
annual wage.” One union did suggest that a 
profit-sharing fund could be used to finance 
such a program (Arnold Frutkin and Donald 
Farwell, 1955, p. 133). But the eventual out- 
come was a fixed employer contribution to a 
supplemental unemployment benefit fund 
rather than a profit-related payment. 


IV. Current Opportunities 


If profit-sharing plans, or other forms of 
gain sharing, have desirable, external macro- 
economic effects, a case can be made for 
subsidizing their use. At present, the tax 
code offers favorable treatment only to 
profit-sharing plans which place their bonuses 
into deferred (i.e., retirement) funds. Cash 
distributions receive no advantageous treat- 
ment. Moreover, qualified plans need not 
specify a fixed formula by which the bonus is 
determined. Thus, many profit-sharing plans 
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are ersatz pensions that escape the more 
rigorous government regulation applied to 
formalized pension programs. 

Historically, employers who were per- 
suaded that giving their employees a “stake” 
in the firm’s welfare would contribute to 
worker loyalty, often chose various forms of 
employee stock ownership plans (ESOP) in- 
stead of profit sharing. Except in the extreme 
cases in which the workers own all the shares, 
such arrangements will not have the desir- 
able macroeconomic effects of gain sharing. 
Congress, however, has been persuaded to 
bestow favorable tax treatment on ESOPs, 
in response to “every-worker-a-capitalist” 
arguments. 

It is not just incentives (such as risk aver- 
sion and turnover costs) that determine firm 
wage policies; changes in institutions and 
social expectations also play a role. The wave 
of union wage concessions since 1979 has 
created an historical opportunity to promote 
gain sharing. Although most concessions have 
not involved installation of profit or other 
forms of gain sharing, some prominent 
bargains in autos, airlines, and other in- 
dustries have moved in this direction. Tax 
incentives tailored to those forms of gain 
sharing which provide macroeconomic bene- 
fits—and other forms of promotion of gain 
sharing—could take advantage of the change 
in climate and promote a more stable econ- 
omy. 
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Profit Sharing as Macroeconomic Policy 


By MARTIN L. WEITZMAN* 


When Keynes came to sum up the central 
message of the General Theory for the eco- 
nomics profession, in a remarkable but by 
now long-forgotten QJE article of 1937, he 
began with a “general, philosophical dis- 
quisition on the behavior of mankind”’— 
under uncertainty. Here as elsewhere, Keynes 
made it abundantly clear that he shared 
Frank Knight’s distinction. “Uncertainty” 
did not mean “risk” —that which is, at least 
in principle, reducible to well-defined actu- 
arial probabilities. By uncertainty Keynes in- 
tended, I believe, to convey the idea of 
“ignorance”—that which is essentially due 
to insufficient or precarious knowledge of the 
mechanism by which the future is generated 
out of the past. 

The Keynesian scenario looks out over an 
economic world that is rife with uncertainty. 
In that world, expectations play an im- 
portant dual role as both a manifestation of 
uncertainty and a cause of it. Such expecta- 
tions are arbitrary to some degree because 
they can be based on almost anything, in- 
cluding self-fulfilling expectations of the be- 
havior and expectations of others. And, as 
Keynes pointed out, “being based on so 
flimsy a foundation,” these expectations of 
expectations are “subject to sudden and vio- 
lent changes.” 

It follows that while there may ultimately 
be some long-run forces drawing it toward 
full employment, capitalism may also have 
some deep-seated tendencies toward short- 
run instability. Unadulterated laissez-faire is 
likely to be out of equilibrium much of the 
time, and even when it is in equilibrium there 
is no guarantee of being in a “good” equi- 
librium, Whether in a state of “bad” equi- 
librium or merely in disequilibrium, such 
coordination failures generate undesirable 
macroeconomic consequences like unem- 
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ployment which can cause very significant 


‘welfare losses. By the ultimate logic of this 


Keynesian worldview, then, the stage is set 
for some form of government intervention to 
recoordinate the economy into a better con- 
figuration. Any such government policy will 
inevitably introduce some microeconomic 
distortions, but as an empirical matter such 
losses tend to be small, relative to the enor- 
mous welfare gains from having an economy 
operate at its full-employment level. 

Such general considerations do not indi- 
cate the best form of government interven- 
tion to stabilize the macroeconomy. Indeed, 
we do not currently have a general, realistic 
framework within which a meta-issue like 
that might be properly addressed. Neverthe- 
less it is possible, I believe, to give some 
common sense criteria for desirable forms of 
government intervention. It is my contention 
that economists have not been sufficiently 
imaginative in devising operational mecha- 
nisms or systems possessing advantageous 
macroeconomic properties. The usual fiscal 
and monetary policies are, to my mind, 
sledgehammer-like tactics for controlling un- 
employment and inflation. They do the job, 
but clumsily, by brute force—and they can 
leave a big mess afterwards. I think it is 
possible to find subtler alternatives that op- 
erate more cleanly and with a softer touch by 
taking a page from the book of Adam Smith. 

A good mechanism for fighting unemploy- 
ment and inflation should have several 
noteworthy characteristics. It should be 
decentralized, based on the natural micro- 
economic incentives of a market-like en- 
vironment. It should work more or less auto- 
matically, keeping to a minimum the need 
for using discretionary government policy. 
And, in a highly uncertain world, it should 
be robust in retaining its desirable macroeco- 
nomic characteristics over a wide range of 
possible situations or circumstances—includ- 
ing some that are currently unforseen. 

I want to argue that a superior form of 
government policy for combating unemploy- 
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ment and inflation is to encourage, through 
exhortation and special tax privilages, the 
widespread use of profit sharing. A profit- 
sharing system has the potential to auto- 
matically counteract contractionary or in- 
flationary shocks—while maintaining. the 
advantages of decentralized decision making. 
And these desirable properties are robustly 
preserved throughout a variety of economic 
environments. At the very least, widespread 
profit sharing can be a valuable adjunct to 
traditional monetary and fiscal policies. 

` I believe we should seriously consider some 
new ideas about basic reform of the eco- 
nomic mechanism because our old ways of 
doing things are no longer adequate. The 
premier economic malady of our time is 
stagflation. Despite some abatement of its 
virulence in the immediate present, we still 
seem to be unable to reconcile, over a rea- 
sonably sustained period, high employment 
with low inflation. Even when economic con- 
ditions are on the upswing, significant 
pockets of unemployed workers remain 
throughout the Western capitalist countries. 
Right now, for example, we are afraid to 
aggressively push unemployment down to 
more humane levels for fear of re-igniting 
inflation. The policy-induced recession re- 
mains our only reliable method for lowering 
inflation rates. It is difficult to imagine a 
more costly, inefficient, or unjust waste of 
economic resources and human potential. 
Profit sharing represents a way of building 
into the system the kind of natural resistance 
to unemployment and inflation that could 
really disarm stagflation at its source. 

Our macroeconomic problems trace back, 
ultimately, to the wage system of paying 
labor. We try to award every employed 
worker a predetermined piece of the income 
pie before it is out of the oven, before the 
size of the pie is even known. Our “social 
contract” promises workers a fixed wage in- 
dependent of the health of their company, 
while the company chooses the employment 
level. That stabilizes the money income of 
whomever is hired, but only at the consider- 
able cost of loading unemployment on low- 
seniority workers and inflation on everybody 
—a socially inferior risk-sharing arrange- 
ment that both diminishes and makes more 
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variable the real income of the working class 
as a whole. 

Why does a profit-sharing system possess 
superior macroeconomic properties that help 
to automatically stabilize output at the full- 
employment level and make it easier to deal 
with inflation? There is not sufficient space in 
this condensed paper to give a detailed 
answer, so the true seeker must be prepared 
to fight through the longer and more techni- 
cal pieces listed as references (1983, 1984). 
But a shorter heuristic story, a kind of 
summary, can be briefly told here. 

Consider a typical monopolistically com- 
petitive firm in a partial equilibrium setting. 
Suppose the wage is treated as a quasi-fixed 
parameter in the short run. If the firm can 
hire as much labor as it wants, it will employ 
workers to the point where the marginal 
revenue product of labor equals the wage 
rate. This is familiar enough. Consider, 
though, what happens with a profit-sharing 
contract that names a base wage and a cer- 
tain fraction of profits per worker to be paid 
to each worker. Suppose these two pay 
parameters are treated as quasi fixed in the 
short run. A little reflection reveals that if the 
profit-sharing firm can hire as much labor as 
it wants, it will employ workers to the point 
where the marginal revenue product of labor 
equals the base wage, independent of the 
value of the profit-sharing parameter. (Note, 
though, that what the worker is actually paid 
depends very much on the value of the 
profit-sharing coefficient.) When a standard 
IS-—LM-type macro model is constructed 
around such a model of the firm, the follow- 
ing isomorphism emerges. A profit-sharing 
macroeconomy will find itself with the same 
output, employment, and price level as the 
corresponding wage economy whose wage is 
set at the profit-sharing economy’s base-wage 
level. In other words, the aggregate macro- 
economic characteristics of a profit-sharing 
economy, excepting the distribution of in- 
come, are determined (on the cost side) by its 
base wage alone. The profit-sharing parame- 
ter does not influence output, employment, 
or prices, although it does influence the dis- 
tribution of income. If the employed workers 
can be persuaded to take more of their in- 
come in the form of profit shares and less in 
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the form of base wages, that can result in a 
Pareto improvement—with increased aggre- 
gate output and employment, lower prices, 
and higher real pay. 

When identical-twin wage and profit-shar- 
ing economies are placed in the same sta- 
tionary environment, with competitive labor 
markets, both economies will gravitate to- 
ward the same long-run full-employment 
equilibrium. But, then perform the following 
thought experiment. In the typical style of 
disequilibrium analysis, disturb each econ- 
omy and observe the short-run reaction when 
pay parameters are quasi fixed but every- 
thing else is allowed to vary. The profit-shar- 


ing economy will remain at full employment . 


after a disturbance, while a contractionary 
shock will cause a wage economy to disem- 
ploy labor. It should not be hard to imagine 
why such characteristics make a profit-shar- 
ing system more resistant to stagflation. 

This same point can be made yet another 
way. Consider the standard textbook IS- 
LM-type model. Aggregate demand is de- 
termined, via the appropriate multipliers, as 
a function of autonomous spending injec- 
tions and real money balances. The price 
level is determined as a degree-of-monop- 
oly-power markup over wages. Wages are 
treated as exogenously fixed in the short run. 
Given the standard IS—LM-type specifica- 
tion, the model grinds out (as a parametric 
function of the wage level) output, employ- 
ment, and the price level. It is clear what 
happens within such a model if there is a 
ceterus paribus money-wage cut. Output and 
employment are higher, while prices are 
lower. Yet this is exactly what occurs when 
an economy shifts toward profit sharing. The 
base wage determines the fundamental mac- 
roeconomic characteristics of the system— 
when there is an increase in profit shares at 
the expense of base wages, macroeconomic 
performance improves without loss of real 
labor income. 

I am aware that such short-run, fixed-pay- 
parameter, disequilibrium models will be un- 
satisfying to the economic theory purist who 
will want a full-blown account of why one 
payment mechanism rather than another has 
been selected by society in the first place, 
and who will not rest content without under- 


LABOR CONTRACTS AND MACROECONOMIC PERFORMANCE 43 


standing on a more fundamental level why 
pay parameters should be sticky in the short 
run. Such concerns have a legitimate place. 
But I do not think they should be taken to 
such an extreme that we are inhibited from 
examining what would happen in disequi- 
librium under alternative payment systems 
before first having firmly in hand a general, 
all-encompassing theory of economic sys- 
tems and disequilibrium-like behavior. 

What about the possible objections to 
profit sharing? Several are frequently voiced. 
I believe the objections can be successfully 
rebutted, but here I deal with only one, and 
that skimpily. The objection to profit sharing 
one hears most often from economists is 
that, compared with a wage system, it repre- 
sents a socially inefficient method of risk 
sharing. (Isn’t it obvious that under a wage 
system, the firm bears the risk, while under a 
profit-sharing system, the worker bears the 
risk?) In my opinion the reasoning tradition- 
ally put forward to support this “insurance” 
argument is fallacious, being based on a par- 
tial equilibrium view that does not take into 
account the radically different macroeco- 
nomic consequences of the two systems for 
overall employment and aggregate output. 
The fixed wage does not stabilize labor in- 
come. What is true for the individual tenured 
worker is not true for labor as a whole. 
When a more complete analysis is per- 
formed, which considers the situation not as 
seen by a tenured, high-seniority worker who 
already has job security, but by a neutral 
observor with a reasonably specified social 
welfare function defined over the entire 
population, it becomes clear that the welfare 
advantages of a profit-sharing system (that 
delivers permanent full employment) are 
enormously greater than a wage system (that 
permits unemployment). The basic reason is 
not difficult to understand. A -wage system 
allows huge first-order Okun-gap losses of 
output and welfare to open up when a sig- 
nificant slice of the national income pie 
evaporates. A profit-sharing system stabilizes 
aggregate output at the full-employment 
level, creating the biggest possible national 
income pie, while permitting only small sec- 
ond-order Harberger-triangle losses to arise 
because some crumbs have been randomly 
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redistributed from a worker in one firm to a 
worker in another. Here is a friendly chal- 
lenge to would-be critics. I challenge anyone 
to cook up an empirical real world scenario, 
with reasonable numbers and specifications, 
where a profit-sharing system does not de- 
liver significantly greater social welfare than 
a wage system. 

The superior profit-sharing variant of 
capitalism is practiced, to.some extent, in the 
immensely successful economies of Japan, 
Korea, and Taiwan. While these countries 
are not identical clones, their economies do 
share certain important characteristics. In 
each case workers receive a significant frac- 
tion of their pay in the form of a bonus. The 
bonuses are large, averaging over good years 
and bad about 25 percent of a worker’s total 
pay in Japan, and about 15 percent in Korea 
and Taiwan. The degree to which the bonus 
is actually determined as a function of cur- 
rent profits per worker varies from firm to 
firm, and depends upon the country. (For 
example, in some Japanese companies the 
bonus is almost a disguised wage, but this is 
not true for most Japanese companies, and it 
appears to be hardly true for any Korean 
companies.) Bonuses, like dividends, respond 
to corporate earnings, but with a com- 
plicated lag structure not easy to quantify by 
any rigidly prescribed rule. Overall, there is 
very little question that profit sharing is a 
significant feature of the industrial land- 
scapes of these “Japanese-style” economies. 

While it is difficult to quantify the exact 
magnitude of its contribution out of a host 
of reinforcing tendencies, the bonus system 
is almost surely one major reason (although, 
most likely, far from the only reason) for 
the outstanding economic performances of 
Japan, Korea, and Taiwan. Their flexible 
payment system helps these economies to 
ride out the business cycle with relatively 
high, stable levels of employment and out- 
put. Their governments enjoy greater leeway 
for fighting inflation without causing unem- 
ployment. The variability of real pay per 
member of the potential labor force has actu- 
ally been reduced. Over time, a more equi- 
table distribution of income has emerged 
than is found in other capitalist countries. 
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I believe that we in the West, instead of 
giving lessons as we are accustomed to doing, 
now must be prepared to take a lesson from 
the East. We should consciously tilt our 
economies toward this superior variant of 
capitalism. We ought to adopt a new social 
contract that promises our working people 
full employment without inflation but asks, 
in return, that workers receive a significant 
fraction of their pay in the form of a 
profit-sharing bonus. 

But, the typical economist will ask, why if 
a profit-sharing system represents a far better 
way of operating a market economy than a 
wage system don’t we see more examples of 
share economies? After all, even in Japan, 
Korea, and Taiwan only modest (although 
significant) steps have been taken in this 
direction. The rest of the advanced capitalist 
countries are predominantly wage econo- 
mies. Why, if profit sharing is so beneficial, 
does not self-interest automatically lead firms 
and workers in this direction? 

The answer involves an externality or 
market failure of enormous magnitude. In 
choosing a particular contract form, the firm 
and its workers only calculate the effects on 
themselves. They take no account whatsoever 
of the possible effects on the rest of the 
economy. When a firm and its workers select 
a labor contract with a strong profit-sharing 
component, they are contributing to an at- 
mosphere of full employment and brisk ag- 
gregate demand without inflation because the 
firm is then more willing to hire new “out- 
sider” workers and to expand output by 
riding down its demand curve, lowering its 
price. But these macroeconomic advantages 
to the outsiders do not properly accrue to 
those insiders who make the decision. Like 
clean air, the benefits are spread throughout 
the community. The wage firm and its 
workers do not have the proper incentives to 
cease polluting the macroeconomic environ- 
ment by converting to a share contract. The 
essence of the public good aspect of the 
problem is that, in choosing between con- 
tract forms, the firm and its workers do not 
take into account the employment effects on 
the labor market as a whole and the conse- 
quent spending implications for aggregate 
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demand. The macroeconomic externality of a 
tight labor market is helped by a share con- 
tract and hurt by a wage contract, but the 
difference is uncompensated. In such situa- 
tions there can be no presumption that the 
economy is optimally organized and society- 
wide reform may be needed to nudge firms 
and workers towards increased profit shar- 
ing. 

This much-needed reform will not come 
about easily. Persuading workers and compa- 
nies to change fundamentally the way labor 
is paid, in the name of the public interest, 
will demand political leadership of a very 
high order. Material incentives will probably 
be required, such as favorable tax treatment 
of the profit-sharing component of a work- 
er’s pay. Yet the benefits of full employment 
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without inflation are so enormous and the 
increased income is so great, that we cannot 
afford not to move in this direction. 
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THE CONSEQUENCES OF DEREGULATION IN THE TRANSPORTATION 
AND TELECOMMUNICATIONS SECTOR' 


The Regulatory Transition 


By JOHN R. MEYER AND WILLIAM B. TYg* 


A number of regulated industries, particu- 
larly in transportation and communications, 
have recently undertaken the transition from 
a regime of rigid price and entry controls to 
that of a more competitive market structure. 
While the different industries have experi- 
enced somewhat different fates, the re- 
sponses to this transition do have certain 
common underlying characteristics. 

To start, demands for some form of tem- 
porary or continuing regulation during the 
transition to deregulation can be explained 
almost entirely as a response to the strength 
of the entry threat relative to the magnitude 
of sunk costs incurred by the affected parties 
in the previous regulatory regime. Where the 
obstacles to entry are low, the incumbent 
firms and labor ordinarily seek “protective 
conditions” during the transition to permit 
them to recover some or all of their sunk 
costs. When the obstacles to entry are high, 
customers are likely to make similar de- 
mands for protective conditions designed to 
do the same, particularly when the customers’ 
own sunk costs severely restrict their com- 
petitive options after deregulation. 

Pleas for protective conditions during the 
transition are widely regarded as introducing 
market imperfections that should be resisted 
in the name of regulatory reform. This view, 
however, naively equates the market results 
during the transition (when choices are con- 
strained by the presence of sunk costs) to the 
results that would prevail in a long-run equi- 
librium where deregulated prices and quanti- 
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ties are established in the absence of most (or 
any) sunk costs. The regulatory problem dur- 
ing the transition is to define a set of residual 
(hopefully self-terminating) economic con- 
straints that will satisfy the equity and other 
considerations created by the short- to 
medium-term continuation of some sunk 
costs without creating insurmountable ob- 
stacles to approaching an efficient competi- 
tive outcome in the long run. 

Any transition mechanism must thus come 
to grips with the essence of the transition 
problem from a political as well as an eco- 
nomic perspective: who is to bear the conse- 
quences of the “overhang” of sunk costs. 
Note that we are not making a generalized 
plea for the compensation of losers from 
deregulation, especially for windfall gains 
conferred by the regulatory process itself (see 
Kenneth Gordon, 1981). Rather, the transi- 
tion problem is defined here to be a limited 
period in which participants in the regu- 
latory game are permitted to amortize finan- 
cial commitments made under the prior 
set of rules while other participants are 
constrained in their ability to exploit the 
presence of those sunk costs during the tran- 
sition. Misunderstanding or failing to re- 
cognize this transition problem can pose 
substantial dangers: specifically, premature 
application of economic concepts that, while 
arguably valid in some future regime in which 
all sunk costs are amortized, decidedly do 
not account for the effect of these sunk costs 
on the marketplace in the short run. Misun- 
derstandings of the transition problem may 
also encourage false conclusions about the 
eventual results of deregulation, that is, the 
long-run competitive equilibrium and in- 
dustry structure that will emerge. As a conse- 
quence, policy recommendations designed to 
address the problems of the transition may 
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inadvertently frustrate the ultimate goal of 
deregulation. 

The transition problem arising from sunk 
costs is exacerbated by the fact that dereg- 
ulation also undermines the prior “reg- 
ulatory equilibrium.” That equilibrium, even 
though it might bear little resemblance to a 
true market equilibrium, usually did manage 
to apportion the total costs of the regulated 
enterprise in a fashion that more or less kept 
the factors of production committed. Typi- 
cally, regulators instituted what amounted 
to informal taxation schemes. Under these 
schemes, different consumers, sometimes 
aided by government subsidies, paid the 
needed revenues but individual charges often 
bore little resemblance to the individual costs 
of the services performed, so that “contribu- 
tions” could vary widely from one activity to 
another. Finding a “revenue-adequate” sub- 
stitute for the old regulatory excise tax 
scheme during the transition to deregulation 
can be a difficult task, giving rise to numer- 
ous tradeoffs and conflicts, especially if com- 
bined with efforts to protect certain so-called 
captive or otherwise highly dependent classes 
of customers. 

All these problems of defining revenue ad- 
equacy and achieving it without unleashing 
too many political charges of unfairness are 
perhaps best illustrated by the railroad in- 
dustry, now into its fifth year of regulatory 
reform under the Staggers Rail Act. Accord- 
ing to the Staggers Act, implementation of 
national transportation policy should start 
with the presumption that 1) an effectively 
competitive sphere and a (largely transitory) 
“market-dominant” sphere coexist in the rail 
industry; 2) regulation over rate reasonable- 
ness is to be maintained only in markets 
where there is an absence of effective compe- 
tition; and 3) competition should be nur- 
tured and encouraged in order to maximize 
the size of the competitive sphere and thus 
minimize the need for residual economic reg- 
ulation in the market-dominant sphere. Thus, 
in the Staggers Act, Congress established a 
so-called reasonable “base rate” (which could 
be escalated for inflation and revenue-ade- 
quacy needs) for captive shippers where 
the Interstate Commerce Commission (ICC) 
found the presence of market dominance. All 


CONSEQUENCES OF DEREGULATION 47 


other existing rates (competitive shippers) 
were essentially deregulated insofar as rate 
reasonableness was concerned. In essence, 
Congress was responding to shippers who 
feared that they would be charged “un- 
reasonable rates” during the regulatory tran- 
sition because they had sunk substantial costs 
which made them captive to a single carrier, 
for example, a coal-fired electric generating 
plant with a remaining lifetime extending 
over several decades consuming coal pur- 
chased under long-term contract from a 
specific mine served by only one railroad and 
with no viable barge or other transport alter- 
natives. 

After the passage of the Staggers Act, 
numerous economists (William Baumol, 
Robert Willig, and Stephen Goldfeld, 1981; 
and Mark Levin and Bruce Stram, 1981) 
endorsed Ramsey Pricing’ as the economi- 
cally rational standard for setting rail rates 
in the captive sector. Many shippers, though, 
wondered how a rate design predicated on 
assigning the highest rates to captive shippers 
(indeed, whatever it took for the railroad to 
become revenue-adequate, subject only to the 
shippers’ unaided search for alternatives) 
qualified as what Congress had in mind as a 
transition device to protect captive shippers 
under the Staggers Act. Apparently in re- 
sponse to this criticism, the ICC moved to 
constrain the results of Ramsey Pricing with 
a so-called “surrogate for competition,” the 
Stand-Alone Cost (SAC) test (ICC, 1983) 
which “...in brief, requires that the con- 
sumer of a service be charged a price 
no higher than that at which it could be 
offered by a specialized competitive supplier” 
(Baumol and Willig, 1983, p. 7; emphasis 
added). 

Critics of Ramsey Pricing and the SAC 
test have argued that these concepts are not 


1 Ramsey Pricing, a variant of value-of-service pricing 
or the Inverse Elasticity Rule, sets the highest rates for 
the most demand-inelastic traffic (E. P. A. Ramsey, 
1927; Harold Hotelling, 1938; Baumol et al., 1962; and 
Baumol-David Bradford, 1970). In the context of 
railroad ratemaking, Ramsey Pricing (and its economic 
rationale) was largely anticipated in the concept of value 
of service ratemaking and the writings of D. Phillip 
Locklin (1933). 
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responsive to Congressional intentions to 
protect captive shippers (see Tye, 1983a, b) 
nor are they practical to implement (Tye and 
Herman Leonard, 1983; and Tye, 1985). In 
particular, they object that the SAC test is a 
very poor surrogate for real competition. 
A true “surrogate,” they argue, must look 
to all the constraints on market power in a 
competitive market—intramodal, intermod- 
al, product, and geographic. The specialized 
SAC test is a poor surrogate for the richness 
of this competitive environment because it 
only looks at a very narrow kind of potential 
competition, that of a specialized entrant 
who by definition could never flourish in the 
purported environment, that of strong econ- 
omies of scope. Such economies arise if the 
total costs to a carrier of supplying multiple 
services simultaneously is less than the sum 
of the costs of supplying each of them sep- 
arately. (See Willig, 1983; and John Panzar- 
Willig, 1977.) Joint costs are one origin of 
economies of scope (see Panzar-Willig, 1981). 
These critics therefore view the SAC test as a 
necessary but hardly sufficient surrogate for 
effective competition and not the only reli- 
able measure of a maximum reasonable rate 
during the transition. 

Proponents of Ramsey Pricing and the 
SAC test never explicitly define their vision 
of the equilibrium industry structure after 
the transition, but it can be inferred from 
their assumptions (implicit and explicit) 
about cost structure and their policy pre- 
scriptions for the transition. Their vision 
seems to be a rail industry with allegedly 
marked economies of scope and scale where 
average prices must be substantially above 
long-run marginal cost in order to achieve 
revenue adequacy (Tye, 1984). With such 

‘a vision of the deregulated equilibrium, 
Ramsey Pricing (reined in only by the SAC 
test) during the transition could well become 
mainly a redistributive device, transferring 
much of the burden of unwinding unneeded 
investments in rail capacity onto certain cap- 
tive shippers, as contrasted, say, with placing 
that burden strictly on rail labor and capital. 
This obviously raises equity issues that seem 
better suited to political than economic ad- 
judication. 

Furthermore, discriminatory prices that 
cannot be sustained in the long run because 
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of broader (nonintramodal) competition may 
be self-defeating for the railroads (and there- 
fore presumably avoided by management 
with perfect foresight and complete control). 
Specifically, if a railroad is economically via- 
ble in the long run, it is not in the railroad’s 
self-interest to undermine or relocate a 
shipper—especially a captive shipper—as 
long as that shipper pays rates that make a 
positive contribution to covering nonalloca- 
ble costs. Even if the railroad contemplates 
going out of business (for example, abandon- 
ing service to a particular shipper), an opti- 
mal rate policy would take into account pos- 
sible tradeoffs between maximizing current 
contribution and the rate at which the shipper 
went out of business; that is, a lower rate 
today might yield a larger discounted net 
value of contributions. Another, somewhat 
opposite danger for carriers practicing price 
discrimination is that they may further sink 
costs during the regulatory transition (based 
on the mistaken belief that highly dis- 
criminatory pricing structures are a perma- 
nent feature of a competitive market), only 
to discover that their captive shippers have 
slipped from their grasp, once again leaving 
them revenue-inadequate.” 

Lower rates in markets temporarily glutted 
by overcapacity may also not be an unmiti- 
gated benefit to the shipper or consumer, 
especially if the transient character of the 
low rates is not understood. Again, if the low 
rates are mistakenly expected to persist, 
“downstream” investments or locations may 
be incorrectly chosen by shippers. Indeed, 
this is essentially the “mistake” made by 
many of today’s captive shippers in that they 
incorrectly thought that regulation would 
perpetuate the historical rate patterns. Of 
course, the converse could also occur: excep- 


2Proposals to pursue more short-run or discrimina- 
tory pricing schemes in the rail industry have been 
strongly endorsed by practitioners of the theory of 
“contestable markets,” with its strong emphasis on the 
role of sellers’ sunk costs. This endorsement is paradoxi- 
cal, given that Ramsey Pricing implies overlooking 
buyers’ sunk costs for pricing policy during the regu- 
latory transition. Such a system of essentially unfettered 
price discrimination can be enforced only with the con- 
straints on buyers’ choices that such sunk costs tem- 
porarily provide. 
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tionally high rates assessed on today’s cap- 
tive shipper might deter investments or rein- 
vestments that might be mutually beneficial 
to both the investor and the carrier in the 
longer run. In short, substantial departures 
from prices based on long-run cost consider- 
ations, even though sometimes bestowing 
short-run benefits, have a good deal of 
potential for achieving misallocation of re- 
sources and other economic mischief in the 
long run. This is especially likely to be true 
in an economy characterized by rapid tech- 
nological and demographic changes that are 
constantly opening up new economic possi- 
bilities and combinations.’ 

Problems of matching financial commit- 
ments and risks, or of becoming captive to a 
single vendor, are, of course, not unique to 
the rail industry. They often arise when a 
long-lived investment is to be used by multi- 
ple tenants. Once committed to such a proj- 
ect, joint costs are substantially sunk and the 
tenants have closed off other options. For 
that reason, there is no true market solution 
for allocating the joint costs among captive 
users once they are sunk. However, a market 
for long-term contracts could have accom- 
plished these objectives in the absence of 
regulation. Given the risks of committing to 
large amounts of fixed capacity for long peri- 
ods of time (for example, in bulk shipping, 
power plants, commercial office space, min- 
ing operations, oil pipelines, air terminals, 
etc.), investors usually size their installations 
to match long-term contractual commit- 
ments made by buyers, though sometimes 
reserving some extra capacity for the “spot” 
market or growth in demand (Meyer, 1983). 
Such contracts shift some of the risk to buyers 
who are presumably more knowledgeable 
about their future demands than sellers, and 
insulate sellers from the rate wars which 
inevitably break out on the spot markets 
when excess capacity persists over suff- 
ciently long periods. Equally as important, 
such contracts permit customers to make de- 
cisions that leave them “captive” to sup- 
pliers; that is, they are then free to make 


>The rail industry has not been noted for its ability 
to foresee long-term trends and to change its pricing 
strategy in response (see Meyer et al., 1959). 
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decisions to sink additional costs that sub- 
stantially reduce their access to competing 
vendors. 

Had the rail industry developed without 
regulatory oversight, such a “contracting 
equilibrium” might already be in place. Un- 
fortunately, recreating that equilibrium ret- 
roactively is not easily done—for otherwise 
it would seem to be a good approximation to 
the ex post “surrogate for competition” that 
Congress and the regulatory commissions 
seek. Among other problems is how to treat 
ex post “excess capacity”; in concept, both 
shippers and carriers agree that shippers 
should pay only the cost of “needed” capac- 
ity, but that concept immediately invokes 
debate over how much capacity would be 
provided in a “freely contracted” competi- 
tive equilibrium. In general, much of 
the extant capacity in the industry might 
never have been constructed (or maintained) 
without prior contractual commitments from 
some shippers to pay substantially more than 
they can be assessed under an ex post dereg- 
ulated scenario. A conflict once again arises 
between the Staggers Act objective of reve- 
nue adequacy, which would suggest making 
the captive shipper bear these sunk costs in 
the short run, and the Staggers Act guaran- 
tees to captive shippers, which suggests that 
the carrier bear them if competition pre- 
cludes recovery from the competitive sector. 

In a “contractual approach” to the regu- 
latory transition. the existence of barriers to 
entry and substantial sunk costs would also 
mean that prices would never be set by “hit- 
and-run” entry, as in more competitive or 
contestable markets. Above all, the contrac- 
tual approach directs attention to the long- 
run choices made when buyers have few or 
no sunk costs, including all the competitive 
choices available in the long run—“inter- 
modal, intramodal, product, and geographic. 
Price discrimination arising from buyers’ and 
sellers’ sunk costs should not exist in such a 
“contractual equilibrium.” 

The resulting rate ceiling for captive 
shippers during the transition could, of 
course, be substantially less permissive than 
that offered by the SAC test. Such a policy, 
though, should have a better chance of main- 
taining the consensus for deregulation during 
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clear signal to the carriers that the transition 
to a deregulated environment will be swift 
and that they will not be afforded the luxury 
of a slow adjustment at the expense of the 
captive shipper. In general, any deregulated 
industry should not be encouraged to use 
residual regulation during the transition 
process to seek additional ways to preclude 
efficient choices by shippers, choices they 
might accept freely under contract. Such a 
policy will only encourage those customers 
to seek out alternatives that do not use these 
recently deregulated services while perhaps 
tempting carriers and regulators to seek new 
ways of restricting competition in an effort 
to extend the transition period. 

In short, two distinctly different regulatory 
transitions can be identified which raise dif- 
ferent equity and welfare problems and re- 
quire somewhat different policy responses. 
One situation is characterized by relatively 
easy entry and few commitments that tie 
particular consumers to particular vendors. 
The other is characterized by limited entry 
possibilities and some consumers who have 
sunk costs or made commitments that do tie 
them for at least some time to particular 
vendors. Of course, in the real world the two 
situations will rarely be encountered in pure 
forms but rather in mixes, so that mixed- 
policy strategies may also be advisable. 

In the first situation, that of relatively free 
` entry, economists’ notions of workable com- 
petition or contestable markets, however 
labelled, will seem largely applicable and 
little or no residual regulation will be needed 
to protect consumer interests. Indeed, com- 
plaints about deregulation in such circum- 
stances are more likely to originate with the 
factors of production—labor and capital— 
for whom deregulation can often mean ero- 
sion of a previously privileged position (i.e., 
capture of rents created by the regulatory 
process itself). But from the standpoint of 
consumer (or shipper) interests alone, a 
prompt, almost immediate, transition would 
seem advisable (Alfred Kahn, 1979). 

By contrast, in the second situation the 
transition process can involve some ag- 
grieved consumers who perceive themselves 
as unfairly victimized by the transition. The 
difficulty is created by an overhang of sunk 
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costs committed under the prior rules of 
regulation. Eventually, these problems will 
be resolved by the means usually employed 
in a market economy when long-term com- 
mitments must be made by different par- 
ticipants in an enterprise—the establishment 
of mutually satisfactory contractual agree- 
ments between the participants. Until then, 
however, public policy is likely to be con- 
fronted with some difficult decisions of 
equity, in which the different participants 
can make plausible claims about the justice 
or injustice of different policies. Designing 
an acceptable regulatory transition in these 
circumstances will almost certainly be diffi- 
cult and time consuming. 

Are there any economic guidelines for 
steering public policy through these transi- 
tion difficulties and compromises? Above all, 
appropriate public policy during the transi- 
tion should avoid trying to outguess the 
market by imposing regulatory actions de- 
signed to achieve preconceived visions of the 
long-run industry equilibrium. (In a world of 
rapid technological, demographic, and other 
changes, forecasting the eventual equilibrium 
is likely to be beyond anybody’s vision, 
including that of the most enlightened reg- 
ulator.) The danger of these regulatory in- 
terferences is greatest where these actions 
foreclose competitive options during the 
transition. Another suggestion, actually em- 
bodied in the Staggers Act, is to move away 
from the prior regulated structure only 
slowly, and then in a rigidly specified fash- 
ion, wherever substantial segments of captive 


consumers continue to exist. Still another 


thought is to keep particular rates as much in 
line as possible with the underlying long-run 
marginal costs of supplying a particular ac- 
tivity, despite the possible short-run welfare 
advantages. of certain price discrimination 
schemes. It should never be forgotten that in 
a market economy, whenever prices for any 
activity rise disproportionately above the un- 
derlying cost fundamentals, business ingenu- 
ity Gin the form of new or altered technolo- 
gies, product and location substitutions, etc.) 
is quickly applied to finding ways to do with 
less. In many ways, this is the fundamental 
lesson of the long and tortured history of 
ICC regulation of the railroads, to a lesser 
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extent of FCC regulations of long-lines tele- 
communications, and most recently of the 
OPEC cartel’s efforts to set international oil 
prices. To paraphrase Keynes—in the. long 
run not only are we all dead but with provi- 
sion of enough incentives, all demands are 
elastic. 
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“Let Them Make Toll Calls”: A State Regulator’s Lament 


By ROGER G. NOLL* 


In the late 1960’s, the Federal Communi- 
cations Commission (FCC) introduced com- 
petition into telecommunications. Initially 
limited to specific services and types of 
customer equipment, the limits soon gave 
way. By 1980, the FCC’s policy was to pro- 
mote competition. 

In 1982, the Antitrust Division settled its 
suit against AT&T with close to total victory, 
achieving divestiture of the Bell Operating 
Companies (BOC). AT&T remains in equip- 
ment and interexchange services, which are 
growing increasingly competitive. To facili- 
tate divestiture, the FCC adopted several 
policies: asserting jurisdiction regarding de- 
preciation and then adopting methods that 
more nearly reflect economic costs, eliminat- 
ing regulation of equipment prices, and re- 
structuring the procedures whereby interstate 
services share local exchange costs. 

Two aspects of these new policies are worth 
emphasizing. First, astonishingly enough, 
economics played a central role in changing 
federal telecommunications policy, as ac- 
knowledged by Philip Verveer (1984), the 
lawyer who developed the antitrust case 
against AT&T, the Chief of the FCC’s Cable 
Television Bureau when cable was dereg- 
ulated, and the Chief of the Common Carrier 
Bureau when the FCC formally adopted the 
policy of minimizing federal regulation of 
telecommunications. The intellectual founda- 
tion of these policies is an economic case 
that the industry will be more efficient if it is 
minimally regulated and maximally competi- 
tive. 

Second, the new federal policy is widely 
despised by state regulators. My title is from 
an eloquent decision in Texas, which also 
characterized cost-causative pricing as from 
the “Marie Antoinette School of Rate De- 
sign” (Mary Ross McDonald and Angela 
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Marie Demerle, 1984, p. 35). State regulators 
dislike federal procompetitive policy because 
it transferred several billion dollars of reve- 
nue responsibility to the states and threatens 
state regulatory policies. Thus far, the state 
response has hardly been accommodative. 
Instead, federal and state regulators are 
fighting a three-front “Jurisdiction War.” 
This paper briefly analyzes the economics 
and politics of state resistance to federal 
policies. For more details, see my companion 
paper (1985). 


I. The Economics of State 
Telecommunications Regulation 


The source of the conflict lies in the meth- 
ods that states use to regulate telecommuni- 
cations. The most important features of state 
ratemaking are allowable cost estimation, in- 
terjurisdictional revenue sharing, rate averag- 
ing, and residual pricing. 

Allowable Cost Estimation. Regulators 
are supposed to assure that regulated service 
is provided at reasonable cost and that a 
regulated utility recovers useful investments 
and earns reasonable profits. Regulation is 
not public enterprise; firms have consid- 
erable latitude in making normal business 
decisions. Commissions normally ascertain 
whether investments are needed, and some- 
times determine whether the prices paid by 
utilities are reasonable, but they rarely ques- 
tion decisions regarding network design or 
the technical characteristics of services. Once 
the investment is approved, its costs and 
profit enter permanently into the firm’s reve- 
nue requirement. 

The key consequences of allowable cost 
practice are that it is unlikely to force a 
utility to minimize the cost of service, and 
that investment risks are not borne by the 
utility. Hence, the allowed cost of an invest- 
ment need bear no relation to its economic 
value. Should unanticipated changes in tech- 
nology or market structure render an asset 
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uneconomic, it nonetheless remains in the 
rate base, and regulators are obligated to 
find sources of revenue for it. 

Divestiture and federal deregulation ap- 
parently have left local telephone companies 
with substantial uneconomic, incompletely 
amortized assets. Virtually all equipment 
owned by BOCs was manufactured by West- 
ern Electric. Judging from postdivestiture 
events, Western apparently was a high-cost 
supplier of several important lines of equip- 
ment. Since divestiture, Western has lost 
market share, closed manufacturing facilities, 
and engaged in cost-reducing actions to com- 
pete for business. If the BOCs paid super- 
competitive prices for equipment, their books 
overstate the economic value of their assets. 
Accounting practices in telecommunications 
also work to overstate asset values. Examples 
are excessively slow rates of depreciation and 
capitalization of some recurring expenses (for 
details, see Nina Cornell and myself, 1985). 

The problem ‘for state regulators is that 
competition severely constrains, if not under- 
mines, the prospects of paying for un- 
economic assets. As the FCC deregulates 
interstate toll, customer equipment, cable 
television, domestic satellites, and several 
technical challenges to the local exchange 
system, the state’s ability to maintain regu- 
lated intrastate prices above economic cost 
diminishes. 

Interjurisdictional Revenue Sharing. Most 
interstate telecommunications service con- 
nects to the interstate network through the 
local exchange. Regulators have developed 
formulas whereby interstate services pay for 
this use. The procedure divides local ex- 
change costs into those that vary with use 
and those that are nontraffic sensitive (NTS). 
The former are allocated among jurisdictions 
on the basis of relative minutes of use (for 
example, fully allocated costs). In the past, 
the latter were allocated according to an 
economically meaningless formula which 
caused interstate service to pay about 25 
percent of local NTS costs with this fraction 
growing rapidly. The formula was negotiated 
among the FCC, state regulators, and the 
industry, but the FCC unilaterally terminated 
it, capped the federal contribution at 25 per- 
cent, and changed the method of raising the 
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interstate NTS contribution, The FCC had 
imposed an excise tax on interstate toll, based 
on minutes of use. In 1984, the FCC adopted 
an “access charge”—a fixed monthly pay- 
ment for access to long distance through the 
local NTS plant. 

Historically, states have regulated the 
monthly rate for local service. The FCC’s 
access charge adds between $2 and $6 to this 
rate. Economically, although the issue is 
complicated (see Robert Willig, 1979), a 
hookup charge is a sensible way to cover 
NTS costs; politically, state regulators see it 
as transfering federal NTS charges to the 
states. Regulators believe that customers are 
unlikely to grasp the subtle distinction be- 
tween the federal and state components of 
basic rates. Functionally, the FCC’s decision 
uses the monthly flat rate to cover the costs 
of uneconomic assets. Thus, as competition 
made covering the state share of these costs 
more difficult, the FCC preempted one possi- 
ble escape by raising the flat monthly rate. 

Rate Averaging. Common regulatory 
practice sets the same price for any given 
service for all customers. Consequently, basic 
service rates do not reflect differences in the 
cost of service. 

Although NTS costs vary for many rea- 
sons, the most important cause is population 
density. Most NTS costs are copper wires 
connecting a customer to the first switch in 
the network. In sparsely populated areas, 
connection distances can be several times as 
great as in urban areas. Thus, rate averaging 
creates a massive subsidy of rural service. 
The average federal contribution to NTS 
costs for business and residential users is 
about $6 per month, but in rural states it 
is much greater, reaching $25 per month 
in Wyoming (Congressional Budget Office, 
1984). 

Some investment in rural service probably 
is uneconomic. Rural residents may be un- 
willing to pay for telephone service that is 
priced at its accounting cost. Moreover, 
copper-wire technology probably is not the 
cheapest way to serve rural areas. Instead, 
recent technical advances probably make 
over-the-air technologies, such as cellular ra- 
dio, cheaper in some areas than the book 
value of a rural NTS plant. If so, the eco- 
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nomic value of an existing plant falls short of 
its book value. 

The regulator’s problem is to find revenue 
to pay for expensive rural service. The FCC’s 
access charge places a greater burden of cross 
subsidization on the monthly flat rate, with 
nontrivial distributional consequences across 
categories of users. Moreover, it underscores 
the interstate subsidy flow. State regulators 
in the urbanized Northeast believe that resi- 
dences and small businesses in their jurisdic- 
tion will pay a larger, more visible subsidy to 
western ranchers, 

Residual Pricing. The plight of the states 
is largely of their own doing, resulting from 
traditional ratemaking philosophy: residual 
pricing. Economics, efficiency, and cost cau- 
sation play a tiny role in intrastate rate- 
making. Instead, pricing begins by desig- 
nating “basic” services as having special 
social importance. The installation charge 
and the monthly flat rate for local service are 
accorded such status everywhere, and in some 
states so is the price of local pay calls. Within 
the limits of economic feasibility (for exam- 
ple, demand elasticities) and “fairness,” an 
increase in revenue requirements is covered 
by price increases for nonbasic services. The 
remaining revenue requirement—the resid- 
ual—is covered by price increases in basic 
services. 

Because residual pricing considers only 
total costs, the prices of nonbasic services are 
set roughly to maximize gross revenues, sub- 
ject to a loose political constraint on the 
acceptable magnitude of a price increase. 
This implies demand elasticities for nonbasic 
services at or near unity, and much lower 
demand elasticities for basic servicé. Resid- 
ual pricing also permits pricing some non- 
basic services below economic costs. Because 
services do not face a meaningful cost test, 
the price that maximizes gross revenue need 
not be higher than average or marginal cost. 
Again, although data are fragmentary, evi- 
dently some intrastate services, notably pri- 
vate lines and Centrex, are so priced. 

The argument supporting residual pricing 
has been the “universal service” objective, 
where this means maximizing the number of 
subscribers to telephone service. State regu- 
lators fear that cost-causative prices for basic 
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service would cause significant disconnec- 
tions from the telephone network. This fear 
is not justified. Briefly, estimates of the de- 
mand elasticity for basic service are very low, 
and prices based on economic costs probably 
would not differ much from current prices, 
except in rural areas. 

Residual pricing worsens the problems fac- 
ing state regulators. As they seek to cover 
revenue requirements, they begin with prices 
for most services that roughly maximize gross 
revenues. Moreover, competition threatens to 
make firm-specific demand curves more elas- 
tic. Only the politically most visible service 
has a small demand elasticity, and here, the 
FCC has preempted the first big price in- 
crease. 


Il. Jurisdiction Wars 
Policy conflicts between state and federal 


regulators take many forms: equity vs. 
efficiency, regulation vs. competition, resid- 


“ual pricing vs. cost-causative pricing, etc. 


Underlying these is the deeper problem of 
paying for undepreciated uneconomic assets 
and expensive rural service when technologi- 
cal change and competition are increasingly 
likely to attack overpriced services. 

The process by which these conflicts are 
revealed and resolved is a jurisdiction war. 
The condition necessary for a jurisdiction 
war is that two regulatory authorities have 
conflicting policies, and sufficiently overlap- 
ping responsibilities that decisions by one 
substantially affect the ability of the other to 
achieve its objectives. 

For example, the FCC seeks a competitive 
interexchange toll industry. The companies 
providing interstate service can use their 
facilities to compete for local toll. If states 
handicap local competition to retain a source 
of revenues for local exchange companies, 
they inhibit FCC policy and raise the cost of 
toll in the FCC’s jurisdiction. 

The FCC also promotes competition in 
customer equipment. One example is the 
PBX, a switch on a customer’s premises that 
connects office extensions. Customer PBX 
competes with Centrex, a service offered by 
local exchange companies that uses the local 
network for interextension calls. If state reg- 


VOL. 75 NO. 2 


ulators underprice Centrex, they destroy PBX 
competition; however, if state regulators price 
Centrex above costs, PBX sales erode its 
market. This situation illustrates the efficiency 
benefits of competition, but also demon- 
strates how decisions by one jurisdiction 
affect the other, and hence create inter- 
jurisdictional conflict. 

Jurisdiction wars are fought on three 
fronts. First, one agency adopts regulations 
that undermine the other’s policies. For ex- 
ample, low federal prices for interstate private 
line service constrain intrastate toll prices. 
States cannot prevent the use of interstate 
private lines and return interstate toll to 
reach an intrastate destination. 

Second, one agency asserts jurisdiction 
over another or in an unregulated area. Ex- 
amples are depreciation, where the FCC took 
responsibility away from the states, and cel- 
lular radio, where the FCC used its authority 
to allocate the electromagnetic spectrum to 
introduce two-firm rivalry, whereas states 
would prefer to make cellular radio part of 
the local telephone monopoly. 

Third, one agency attacks another through 


political overseers, especially legislators. In- 


1984, after the access charge decision, state 
regulators lobbied Congress for relief. Con- 
gress convinced the FCC to delay its decision 
for residential users until early 1985. Previ- 
ously, state regulators unsuccessfully sought 
legislation to limit deregulation and to un- 
dermine the antitrust cases against AT&T. 

For economic, technical and political rea- 
sons, the states appear destined to lose the 
jurisdiction war on all three fronts. In inter- 
active regulations, the FCC has economics 
and technology on its side. Competition and, 
where there is regulation, cost-causative pric- 
ing will undermine state policies wherever 
the two overlap, for the former will cause 
local exchange companies to retain sub- 
sidized activities while losing subsidizing 
business. Moreover, by regulating the elec- 
tromagnetic spectrum and cable television, 
the FCC controls the technologies that most 
threaten the local telephone network. 

The FCC also holds the cards in direct 
battles over jurisdiction. The courts permit 
the FCC to assert jurisdiction wherever it 
can show a connection between its statutory 
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policy responsibilities and the domain it seeks 
to regulate. The FCC acquired jurisdiction 
over cable television because cable affected 
the regulation of broadcasting, and over 
depreciation of the local exchange because it 
affected interstate pricing. Most likely, the 
FCC could assert jurisdiction over all of 
telecommunications, for the interconnected- 
ness of the network makes impossible a clean, 
noninteractive jurisdictional separation. 

On the political front, the states have the 
best hope for success. Mayors and state office 
holders are the potential competition for in- 
cumbents in congress. If local telephone rates 
become politically salient, the no-risk strategy 
for Congress is to preempt the issue by 
restoring the status quo ante. 

Two factors make this unlikely. First, rate 
increases are unlikely to be large enough to 
become one of the few issues that are salient 
in legislative elections. Second, the politics of 
telephone pricing is likely to turn against 
most state regulators as data reveal that most 
of the problem is traceable to a rural sub- 
sidy. 

Starting with Baker v. Carr in 1962, the 
Supreme Court issued several decisions clari- 
fying the constitutional requirements for 
legislative districts at-all levels of govern- 
ment. The enunciated policy, “one man, one 
vote” in that gender insensitive era, mas- 
sively rearranged legislative districts and 
vastly reduced the legislative influence of 
rural areas (see Mathew McCubbins and 
Thomas Schwartz, 1984). It also caused re- 
ductions in rural subsidies, or a transforma- 
tion of them to programs with a broader 
base (for example, food stamps). l 

The institutionalization of pricing policies 
that subsidize rural telephone service took 
place before redistricting. Moreover, rapidly 
advancing technology caused real telephone 
prices to fall throughout the 1970’s, thereby 
attracting no political attention. Following 
Paul Joskow’s (1974) observations about the 
asymmetry of political responses to increases 
vs. decreases in regulated prices, new federal 
policy focuses political attention on the in- 
trastate prices that will increase. In the infor- 
mation-poor world of telecommunications 
regulation where the incidence of costs and 
subsidy burdens is obscure, the initial politi- 
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cal response is to view these increases with 
‘alarm. As political leaders receive informa- 
tion that the issue is yet another rural sub- 
sidy, the politics should change. This does 
not imply that rural subsidies will end, but 
that political pressure will emerge to develop 
a more targeted, smaller rural subsidy, per- 
haps with help from legislative appropria- 
tions. 

The final interesting question is whether 
state regulators will move quietly toward less 
regulation and more efficient prices, or will 
go down fighting. The longer state regulators 
delay, the more costly will be the change 
when it comes because with competition, 
cross subsidization will cause inefficient pat- 
terns of investment by entrants and custo- 
mers. Politics is normally reactive, so ra- 
tional state policy probably requires that 
regulators be in front of political leaders, 
and take early actions that displease them. 
Such bureaucratic entrepreneurship has a 
precedent, for it was practiced by several 
federal regulatory agencies during the 1970's, 
including the FCC. 
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Intercity Transportation Route Structures under Deregulation: 
Some Assessments Motivated by the Airline Experience 


By STEVEN A. MORRISON AND CLIFFORD WINSTON* 


During the past decade, the United States 
intercity transportation system has under- 
gone significant changes owing to legislation 
that effectively deregulated the major trans- 
portation industries. This paper assesses the 
effects of transportation deregulation on car- 
riers’ route structures, using as motivation 
experience from airline deregulation. Route 
structure changes have important implica- 
tions for the level of service that many 
travelers and shippers will receive in the new 
transportation environment. We first sum- 
marize the major results from our (1984) 
study on the welfare effects of airline deregu- 
lation. The implications of these findings are 
then used as a basis for analyzing the route 
structures of the major modes in the deregu- 
lated environment. 


I. Welfare Effects of Airline Deregulation 


Our earlier paper was concerned primarily 
with analyzing the welfare effects on pas- 
sengers of airline deregulation. We assem- 
bled a sample of passenger trips over roughly 
800 different routes, encompassing every level 
of passenger flow density based on hub clas- 
sification.' Utilizing this data base, we calcu- 


*Department of Economics, Northeastern Univer- 
sity, Boston, MA 02115, and Economic Studies Pro- 
gram, The Brookings Institution, 1775 Massachusetts 
Avenue, NW, Washington, D.C. 20036, respectively. We 
are grateful to Joan Winston for significant contribu- 
tions to this research. 

lAn individual community falls into one of four hub 
classifications based on that community’s percentage of 
total enplaned revenue passengers at U.S. airports. Those 
communities enplaning 1 percent or more of the total 
are classified as large hubs, communities enplaning be- 
tween .25 and .99 percent of the total are classified as 
medium hubs, communities enplaning between .05 and 
.24 percent of the total are classified as small hubs, and 
communities enplaning less than .05 percent of the total 
are classified as nonhubs. In 1977, there were 25 large 
hubs, 39 medium hubs, 94 small hubs, and 471 nonhubs. 
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lated the change in business and pleasure 
travelers’ welfare (i.e., compensating varia- 
tions) that resulted from fare, entry, and exit 
deregulation. Our major finding is that, in 
1977 dollars, the welfare increase for all 
travelers is $5.7 billion. Decomposing this 
net welfare change, we find the average 
welfare change per passenger trip due to fare 
changes is $4.04, to travel time changes is 
— $0.96, and to frequency changes is $8.00. 
Although our finding of a substantial 
welfare gain from deregulation is consistent 
with economists’ policy recommendations 
and predictions (see Winston, 1985), the 
explanation that underlies it is not. Conven- 
tional wisdom (pioneered by George Doug- 
las and James Miller, 1974) held that regu- 
lation led to excessive fares accompanied by 
superior service quality, particularly depar- 
ture frequency, compared to what would be 
generated in a deregulated environment. De- 
regulation was therefore believed to be so- 
cially beneficial because it would lead to fare 
reductions that would more than compensate 
for reductions in service quality. We found, 
however, that the largest source of the welfare 
gain from deregulation occurred (on average) 
through increases in departure frequencies.” 
A summary of our data, presented in Ta- 
ble 1, shows the improvements in departure 
frequencies that resulted from deregulation. 
These percentage changes, which include di- 
rect and connecting flights, correspond to a 
route-weighted average increase in frequen- 


? This finding assumes that pleasure travelers paid 
the median discount fare under both regulation and 
deregulation, and that all business travelers paid the 
coach fare under regulation, but one-half paid the coach 
fare and one-half paid the median discount fare under 
deregulation. The assumed proportions of discount fare 
travel are consistent with Air Transport Association 
Monthly Discount Reports. 
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TABLE 1— WEIGHTED AVERAGE PERCENTAGE CHANGE . 


IN FLIGHT FREQUENCY BY HUB PAIR CLASSIFICATION 
1977-83 


Small Medium Large 
Nonhub Hub Hub Hub 


Nonhub 33.9 14 24.3 28.7 
Small Hub 33.9 20.8 19.2 
Medium Hub — 4,3 14.4 
Large Hub | —3.5 


` cies of 9.2 percent. By way of comparison, 
aircraft departures increased by 1.5 percent. 
The increase in convenient connecting flights, 
leading to additional departure alternatives, 
is a result of a major change in airline 
operations. Under deregulation, airlines have 
‘adopted hub-and-spoke route structures, 
where travelers are fed via spoke routes into 
a major airport (hub) from which they pro- 
ceed to take connecting flights to their desti- 
nations. Hub-and-spoke route structures were 
not developed fully under regulation because 
of entry restrictions and insufficient incen- 
tives, as perceived by management, to gener- 
ate profit by a major restructuring of airline 
networks. Our results suggest that this change 
in operations contributed greatly to the 
success of deregulation. Because it is likely 
that the adoption of hub-and-spoke route 
structures is one of the major consequences 
of airline deregulation, it is of interest to 
analyze under what conditions, and for what 
modes, this type of route structure or alter- 
native route structures is desirable. 


Il. Intercity Transportation Route Structures 


We illustrate our analysis of the conditions 
that’ favor hub-and-spoke route structures 
with reference to Figure 1, which represents 
a transportation carrier operating over a sim- 
ple network. By regulatory authority, the car- 
rier serves route 1 (A-—C) supplying output 
Y, (measured in passengers or tons of freight) 
and serves route 2 (B-C) providing output 
Y,. For simplicity, there is assumed to be no 
traffic on or regulatory authority to operate 
between the A-B segment. Under deregu- 
lation, the carrier faces three alternatives re- 
garding the choice of optimal route structure 
that are of interest here. The carrier can 
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abandon service on one route (say route 1), 
it can maintain the same route structure as 
under regulation (status quo), or it can 
adopt a hub-and-spoke structure where traffic 
originating from A destined for C is routed 
through B and combined with traffic 
originating at B destined for C. The profit 
equations, IT’, that correspond to these alter- 
natives are 


(1) I = P,Y, + C(0, Y3) 
(2) D? = PY + PY,- C(Y,,0)-C(0,Y,) 
(3) IP= P Y* + PY- C(Y*,Y,), 


with (1) being abandonment, (2) status quo, 
and (3) hub-and-spoke, and where P, denotes 
price in market i (assumed constant across 
alternatives), C( ) denotes total cost, Y,* 
denotes output from market 1 when routing 
traffic through the hub, and Y,* < Y, because 
hub-and-spoke practices will increase travel 
time for traffic originating at A and thus 
possibly reduce output.? 

We first consider the optimal route struc- 
ture assuming two markets are to be served, 


3In a more complicated network, traffic consolidation 
will increase the frequency of direct or connecting service 
relative to nonstop (point to point) service, thus possibly 
offsetting the effect of increased travel time. 
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and then examine under what conditions a 
carrier would abandon service. Given both 
markets are to be served, the criterion for 
adopting a hub-and-spoke route structure 
based on (2) and (3) is whether 


(4) C(Y¥,,0)+C(0, Y,)—C(Y¥*, Y) 
> P(¥,-Y,*). 


A hub-and-spoke route structure is thus de- 
sirable if the cost saving from producing 
output 1 jointly with output 2 (as opposed to 
producing output 1 independently) exceeds 
the possible loss in revenue. 

A more complete understanding of this 
criterion can be obtained by considering the 
key determinants of C(Y;*, Y,). These joint 
costs will be reduced (increased) relative to 
independent production if the cost savings 
from economies of aircraft (or vehicle) size 
are greater (lower) than the cost of rerouting 
traffic. (In addition to the cost of increased 
distance traveled, more elaborate passenger 
or freight handling facilities will be required 
at the hubs.) That is, whether 


(5) C(¥*|BC)+C(¥,|BC)—C(¥y*, ¥,|BC) 
> C(Y*|4B + BC)-C(Y;|AC), 


where C(Y,*|BC) denotes the cost of trans- 
porting Y,* passengers (freight) on the route 
B to C and the other cost expressions are 
interpreted accordingly. The left-hand side 
of the inequality denotes vehicle size econo- 
mies and the right-hand side denotes the cost 
of rerouting traffic. 

To summarize, adoption of a hub-and- 
spoke route structure is warranted if scope 
economies are sufficient to offset any losses 
in revenue. The existence and magnitude of 
scope economies is a function of economies 
of aircraft (or vehicle) size and rerouting 
costs, while revenue loss depends on the re- 
sulting change in travel time (and frequency) 
and the users’ relevant demand elasticities. 

Generally, all modes are characterized by 
economies of vehicle size. (For discussions of 
these economies see Douglas and Miller for 
aircraft, Motor Vehicle Manufacturers As- 
sociation, 1983, for buses and trucks, and 
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Theodore Keeler, 1983, for railroads.) These 
economies derive from more efficient use of 
labor and fuel associated with vehicles with 
greater capacity. Because of particular labor 
practices and vehicle dynamics, these econo- 
mies are slightly greater for aircraft and 
trains, although buses and trucks exhibit sig- 
nificant vehicle size economies. For example, 
the Motor Vehicle Manufacturers Associa- 
tion reports that a 20 percent increase in 
productivity can be achieved by using dou- 
ble-trailer trucks instead of single-trailer 
trucks, while similar productivity gains can 
be achieved by using articulated buses in- 
stead of standard buses. 

As a first approximation, rerouting costs 
are proportional to increases in travel dis- 
tance for all modes, Thus, given that the 
potential for cost savings from hub-and- 
spoke operations appears to be similar across 
modes, the relative attractiveness of these 
operations depends largely on their effect on 
each modes’ demand (i.e., revenue). 

The final issue concerns whether a carrier 
should abandon service. Generally, a carrier 
should abandon service in a market if the 
fixed cost of operations exceeds the dif- 
ference between the marginal revenue and 
corresponding marginal cost for that market. 
As illustrated in Richard Ericson and 
Winston (1983), the factors that can encour- 
age a carrier to exit a market are, on the 
supply side, the presence of strong competi- 
tion and rising marginal costs, and on the 
demand side, a high-market demand elastic- 
ity and a low price or weak demand. 

It is now possible to assess or predict the 
impact of deregulation on various modes’ 
route structures. Given air transportation 
technology, the change to hub-and-spoke op- 
erations is understandable: the economies of 
aircraft size that contribute to scope econo- 
mies generally are not offset by revenue 
losses, because increases in travel time and 
travelers’ corresponding responses are small 
(see our 1985 article). It is also interesting to 
note that the nature of hub-and-spoke oper- 
ations can discourage abandonments because 
the benefits from these operations are de- 
rived from establishing and maintaining 
spoke routes to realize economies of aircraft 
size. Service is also preserved because major 
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airlines frequently coordinate with commuter 
airlines to serve cities with insufficient traffic 
to warrant service by the large aircraft used 
by major carriers. 

The effect of the 1983 intercity bus deregu- 
lation legislation on route structure is likely 
to differ from the air experience. Bus tech- 
nology does not appear to encourage the 
adoption of hub-and-spoke practices because 
any significant rerouting will increase travel 
time by a large amount and thus lead to a 
substantial reduction in patronage (see our 
1985 article). This suggests that bus carriers 
are likely to abandon some routes under 
deregulation. That is, the most appropriate 
bus route structure is characterized by service 
of cities along a linear network. Some routes 
will not be economically justified for service 
and are thus likely to be abandoned. 

Motor freight transportation .was largely 
deregulated in 1980. Because deregulation 
eliminated vehicle routing restrictions, a hub- 
and-spoke type route structure has evolved 
significantly for less-than-truckload (LTL) 
service. Operationally, LTL shipments from 
several originating points are consolidated at 
major terminals (hubs) and sent out to their 
destinations. This practice is appropriate for 
motor freight transportation because econo- 
mies of vehicle size are significant, while the 
cost of re-routing shipments is not excessive. 
Moreover, the increase in shipment transit 
time from this practice is not likely to reduce 
traffic substantially (see Winston, 1981). The 
adoption of hub-and-spoke type operations 
for LTL service has also preserved service on 
many routes. 

Potential changes in the rail passenger 
transportation environment suggest our anal- 
ysis may be useful in predicting future rail 
route structures. Currently, there is serious 
consideration of high-speed rail transporta- 
tion in many parts of the country. In ad- 
dition, latent concerns about rail passenger 
subsidies may eventually resurface and lead 
to the transfer of responsibility for regular 
rail service from the public to the private 
sector. In light of these possibilities, our 
analysis suggests that given the nature of rail 
technology, particularly the constraints im- 
posed by the necessity of a fixed right-of-way, 
high-speed, and regular rail routes will corre- 
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spond to a linear network. Current routes 
that are not economically justified in such a 
network are likely to be abandoned. Rail 
route abandonments could be minimized if a 
modified hub-and-spoke route structure were 
developed, where bus transportation serviced 
passengers on spokes in combination with 
rail service on the main linehaul. 

Finally, one of the major outcomes of the 
1980 rail freight deregulation legislation has 
been the abandonment of service on many 
routes. As in passenger service, rail freight 
service is best carried out primarily for a 
linear network. It is possible, however, that 
many abandoned routes could eventually re- 
ceive rail service through the development of 
coordinated rail-motor carrier hub-and-spoke 
type operations where motor carriers connect 
these routes with rail linehaul service. 

The recent flood of transportation deregu- 
lation legislation will ultimately have differ- 
ent effects on modes’ route structures. The 
benefits from deregulation depend signifi- 
cantly on how regulated route structures dif- 
fer from optimal route structures. Some 
modes (air, motor carrier) have adopted hub- 
and-spoke operations that improve, or at least 
maintain, service to outlying (or low density) 
routes, while other modes (rail, bus) will 
develop their linear networks and abandon 
economically unjustified service to such 
routes. As a result, many shippers and 
travelers on outlying routes may have to 
depend on the development of joint modal 
operations to avoid a partial or total loss of 
their pre-deregulation transportation services. 
The actual value of such losses, should they 
occur, and their effect in assessments of the 
welfare effects of surface freight and pas- 
senger deregulation, await further research. 
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THE END OF THE GREAT BOOM AND THE BREAKDOWN 
OF BRETTON WOODS: WAS IT A COINCIDENCE? 


Macroeconomic Stability and Flexible Exchange Rates 


By JOHN F. O. BILSON* 


During the past decade, the monetary ap- 
proach to the theory of exchange rate de- 
termination has evolved rapidly in response 
to new empirical findings concerning the be- 
havior of international financial markets. In 
addition to the founding assumptions of a 
stable money demand function and an exog- 
enous money supply, the early monetary 
models relied upon three arbitrage condi- 
tions as market-clearing equations. The pur- 
chasing power parity condition integrated 
national commodity markets; the interest rate 
parity condition integrated national bond 
markets; and the forward parity condition 
provided an essential link between spot and 
forward markets by stating that the forward 
price was the market estimate of the future 
spot price. These arbitrage conditions dis- 
tilled the complexity of a full general equi- 
librium model into a single equation which 
stated that the spot exchange rate was de- 
termined by the expected future path of the 
relative ratio of money to income.} 

The purchasing power parity condition was 
the first victim of the empirical realities of 
the post-Bretton Woods system. Because of 
the magnitude of the variation in real ex- 
change rates, and because the variation in 
exchange rates vastly exceeded the variation 
in relative commodity prices, it became obvi- 
ous that the exchange rate did not clear the 
market by its indirect influence on relative 
prices and commodity flows. The failure of 
the price arbitrage condition was an im- 


t Discussants: Jo Anna Gray, Washington State Uni- 
versity; Paul Krugman, Massachusetts Institute of Tech- 
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portant contributor to the development of 
the “asset market” approach in which finan- 
cial markets were assumed to be “efficient” 
while commodity markets were characterized 
by sluggish price adjustment. The most 
widely used model of this type is, of course, 
Rudiger Dornbusch’s model (1976) of ex- 
change rate dynamics. 

From the perspective of this paper, the 
most important result that Dornbusch de- 
rived was the “overshooting effect,” in which 
sluggish price adjustment in the commodity 
(and labor) markets resulted in increased 
variability in exchange rates and interest 


_ tates. The result is important because it dem- 


onstrated that the instability of the floating 
rate system could be due to the inherent 
differences between commodity and financial 
markets. This view stands in strong contrast 
to the libertarian consensus which attributes 
all of the instability of the system to the 
irrational practices of the public participants 
in the market. i 

Both the asset market and monetary ap- 
proaches relied upon the forward parity con- 
dition as the link between current and ex- 
pected future prices. If the forward price 
could be assumed to be a market forecast of 
the future spot price, then the techniques 
developed in the rational expectations litera- 
ture could be used to find concise expres- 
sions for the relevant endogenous variables, 
For those with an empirical bent, the for- 
ward parity condition became the next target 
after the purchasing power parity theory had 
been beaten to death. 

Since it is impossible to exactly determine 
the expected future spot rate, it is empirically 
more difficult to reject the forward parity 
condition. However, as the number of ob- 
servations has increased and as econometric 
techniques have become more sophisticated, 
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the validity of forward parity has become 
increasingly questionable. The forward pre- 
mium, the logarithmic difference between the 
forward and spot exchange rates, can be 
tautologically divided into a risk premium 
and an unbiased forecast of the rate of change 
in the exchange rate. The forward parity 
condition assumes that the major part of the 
variation in the premium is due to the fore- 
cast element, and that international risk pre- 
mia are small and stable over time. The new 
empirical evidence rejects this view and re- 
places it with the empirical paradigm that 
most of the variation in the premium reflects 
variation in the risk premium rather than 
variation in the expected rate of apprecia- 
tion.” 

This finding shall form the basis of this 
paper’s analysis of the instability of financial 
prices under floating rates. Specifically, the 
object of the paper is to determine if the 
failure of the forward parity condition is a 
cause of instability in the same way that the 
failure of purchasing power parity is a cause 
of instability in the Dornbusch model. In 
order to investigate this issue, it is necessary 
to first define the failure of forward parity in 
a more specific manner. Y 

Consider the following regression equa- 
tion: 


(1) Spy 7 8, =B(f,- 


where s(f) represents the log of the spot 
(forward) exchange rate, B is a regression 
coefficient, u is the residual, and ¢ is an 
index of time which, for this discussion, shall 
be assumed to be measured in units of one 
month. It is also assumed that the residuals 
are identically and independently distrib- 
uted. Equation (1) can be considered as a 
composite forecast of the future spot rate. 
The composite includes the current spot rate, 
which would be the appropriate forecast if 
the exchange rate evolved as a random walk, 
and the forward rate, which would be ap- 


s,)+ u, 


?My paper with David Hsieh (1984) and that by 
Eugene Fama (1984) present estimates of the equation 
in the text. There are many papers with estimates of 
similar equations. 
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propriate if the forward parity model was 
correct. Within this interpretation, the re- 
gression coefficient may be interpreted as the 
weight on the forward rate in the composite 
forecast. 

Recently, Eugene Fama has suggested a 
different interpretation of this equation. 
Using the decomposition of the forward pre- 
mium into its risk premium and expecta- 
tional components, Fama demonstrates that 
the regression coefficient may be used to 
determine the relative variability of the two 
components. If the estimate is unity, then all 
of the variation in the premium may be 
attributed to expectations; if it is zero, then 
all of the variation in the premium can be 
attributed to variation in international risk 
premia. 

The recent empirical evidence has led to a 
reasonably firm rejection of the hypothesis 
that the true value of the 8 coefficient is 
unity. Based upon my own subjective review 
of the literature, my prior mean for B is 
about .2 with 95 percent confidence limits 
ranging from —.3 to .7. It is consequently 
not possible to reject the view that the for- 
ward premium, and hence international dif- 
ferences in short-term interest rates, are un- 
related to either actual or market forecasts of 
exchange rates. The next major task for ex- 
change rate theorists, then, is to develop an 
alternative model of the determination of the 
premium and to incorporate this alternative 
into the existing literature on exchange rates. 

My purpose in this presentation is more 
limited. The question that I wish to address 
is the following: if the forward parity as- 
sumption was correct, would spot exchange 
rates and forward premia be more or less 
stable? The issue can also be stated nega- 
tively: has the failure of forward parity been 
an independent cause of financial volatility? 
My starting point is the standard asset market 
reduced-form equation: 


(2) 5 2,+ olf s), 


where z, represents the current fundamental 
influences on the exchange rate. (In the 
monetary model, z, is equal to the relative 
money to income ratio of the two countries.) 
If the exchange rates are quoted in dollar 
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terms, f,— s, is the forward premium on the 
currency from a dollar perspective. Since a 
positive forward premium implies a lower 
local interest rate and hence a lower oppor- 
tunity cost of holding the currency, it is 
reasonable to assume that the @ parameter is 
positive. If we assume that ¢ is equal to 
Cagan’s semi-elasticity, and that the interest 
elasticity of the demand for money is .15 
when nominal interest rates are 1 percent per 
month, then the value of @ should be around 
15. This estimate will prove useful in the 
discussion below. 

Combining equation (2) with expectations 
of the future spot rate formed on the basis of 
equation (1), the spot rate can be expressed 
as a combination of the current fundamen- 
tals, z,, and the expected future spot rate, 
E S43: 


(3) s,7 (l—y)2,+ YES 


where y is defined as (¢/8)/(1+($/8)). 
For positive ẹọ, it is clear that increases in B 
result in a decrease in y. In effect, higher 
values of $ are similar, in their effect on the 
exchange rate, to decreases in the interest 
elasticity of the demand for money. 

In order to complete the model, an as- 
sumption must be made concerning the pro- 
cess generating the forcing series, z, For 
illustrative purposes, assume that the rate of 
growth of the forcing series is determined by 
a first-order autoregressive process: 


(4) Az,=aAz,_1+ ¥,. 


This type of process typically “fits” series 
like the money supply that are candidates for 
fundamental variables influencing the ex- 
‘change rate. Since the procedures for solving 
equations like (3) with forcing series gener- 
ated by (4) are well known, only the final 
results will be reported here. For the ex- 
change rate, the solution is presented in 
equation (5): 


(5) $,=2,+ 7 


Combining (5) with (2), the forward pre- 
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mium can be expressed as 


Stee 2 
(6) fos ¢(1— ya) 


Az f-1° 

By combining (6) with (4), the forcing series 
may be expressed as a first-order autoregres- 
sive process: 


(7) fe~ s= (fia 51-1) 
+ (ya/o(1— ya))v,. 


This equation has two important implica- 
tions. First, it demonstrates that the auto- 
correlation in the forcing series may be 
estimated from the autocorrelation in the 
forward premium. Based upon monthly ob- 
servations, a reasonable estimate of a from 
the floating rate period is about .8 if a con- 
stant is included in the equation.-Since all of 
these equations should be considered to be 
refering to deviations around stable trends, 
this estimate is appropriate for our purposes. 
Second, the influence of the failure of the 
forward parity term on the volatility of the 
premium can be examined through the term 
(ya) /o(1— ye) which translates the innova- 
tion in z, into the innovation in the pre- 
mium. 

Combining (1), (4), and (5) yields an ex- 
pression which decomposes the change in the 
spot rate into its anticipated and unantic- 
ipated components: 





(8) As,=B(f,—5,)+ 


T= ya" 


With these equations in hand, it is now 
possible to examine the effect of the failure 
of the forward parity condition on the vola- 
tility of the exchange rate and the forward 
premium. Using the estimated values of the 
key parameters, the following estimates of 
the volatility terms can be obtained. 

B=1 B=.2 Ratio 


Exchange Rate: =i 400 475 119 
1- ya 


Forward Premium: 0.25 1.25 


ya 
$(1— ye) 
These results can be interpreted in the fol- 
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lowing way. Under forward parity, 8 =1, the 
standard deviation of the exchange rate will 
be 4 times the standard deviation of the 
forcing series. This “magnification effect” re- 
flects the discounting of the change in the 
anticipated future growth of the series into 
the current spot price. With 8 =.2, the market 
requires a larger premium to accommodate 
any given change in expectations, the pre- 
mium itself influences the spot rate through 
its direct influence on interest rates and the 
change in the exchange rate is exacerbated. 
With B=.2, the standard deviation of the 
exchange rate is 4.75 times the standard de- 
viation of the forcing series. Relative to the 
forward parity model, the standard deviation 
of the exchange rate is almost 20 percent 
higher. 

Similar results are obtained for the for- 
ward premium. With forward parity, the 
standard deviation of the premium is esti- 
mated to be 20 percent of the standard devi- 
ation of the forcing series. With 8 =.2, this 
estimate increases to 25 percent. Hence the 
estimated effect of the risk premium is a 25 
percent increase in the variability of the in- 
terest rate. In most models of this type, the 
adjustment to an innovation is shared be- 
tween the spot price and the premium so that 
an increase in the variability of one variable 
should be associated with a decrease in the 
variability of the other. This is not the case 
in the present instance. 

In the preceding discussion, I have at- 
tempted to build a formal link between the 
empirical results on currency risk premiums 
and the variability of exchange rates and 
interest rates. The argument is closely related 
to Ronald McKinnon’s (1979) conjecture that 
the instability of the floating rate system is 
due to “insufficient speculation” and to 
Stanley Black’s (1984) exposition of the Har- 
rod effect. Rather than viewing speculation 
as a source of instability, this literature 
accepts that speculative activity is stabilizing 
and argues that the floating exchange rate 
system inhibits stabilizing speculation. For 
the remainder of the paper, I will expand 
upon this theme with some comments and 
empirical observations. 

One useful way to consider the risk pre- 
mium argument is to view foreign exchange 
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speculation as an investment activity. Wil- 
liam Sharpe (1983) has suggested that the 
performance of investment advisors can be 
summarized in the statistic F/s, where F is 
the average excess return and s is the stan- 
dard deviation of the return. For the broad 
U.S. equity indices, the Sharpe ratio for 
monthly observations over the postwar period 
has been estimated to be around .15. Under 
the assumption that the actual exchange rate 
follows a random walk, and that the monthly 
standard deviation is 3 percent, the interest 
rate differential would have to be 5.4 percent 
in order to offer the same prior risk /return 
tradeoff as the market average.’ 

This appears to me to be a wide range. If 
U.S. interest rates were 10 percent, foreign 
interest rates could range between 4.6 and 
15.4 percent before offering a risk/return 
tradeoff that was comparable to traditional 
equity investments. It is also interesting to 
note that this range encompases most of the 
actual interest rates observed on different 
currencies when U.S. rates were around 10 
percent. If major investment institutions re- 
quired a risk /return tradeoff on foreign cur- 
rency investments that was at least equal to 
that on traditional investments, then we 
would expect that there is a wide range in 
which interest rates are predominantly de- 
termined by domestic factors. 

This does appear to be the case. In the 
absence of currency risk, interest rate dif- 
ferentials should reflect the expected change 
in the exchange rate. At the other extreme, 
the interest rate differential between two 
closed economies should reflect the dif- 
ference in their expected inflation rates (given 
similar real rates). A number of studies have 
demonstrated that nominal interest rate dif- 
ferentials are significant predictors of infla- 
tion rate differentials. Discussions in the 
financial press also invariably attribute 
changes in U.S. interest rates to domestic, 
rather than international, considerations. 


3It is necessary to qualify this risk/return tradeoff 
argument in two ways. First, the tradeoff may be sub- 
stantially improved by various portfolio selection tech- 
niques. Second, the market or consumption risk of cur- 
rency speculation may be low relative to the absolute 
risk. 
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This argument should not be taken too far. 
The high nominal interest rates in the United 
States over the past two years have attracted 
capital and led to an appreciation of the 
dollar. The real overvaluation of the dollar 
has permitted the United States to endure 
interest rate differentials beyond the 5 per- 
cent mentioned above by creating expecta- 
tions of a future depreciation of the dollar. 
An interest rate of 8 percent, for example, 
would attract capital according to the 5 per- 
cent rule if the expected depreciation of the 
dollar was less than 3 percent. This example 
illustrates why the forward parity regressions 
yield coefficients that are less than unity. In 
this case, a 3 percent expected depreciation is 
associated with an interest rate differential of 
8 percent, yielding a £ estimate of .38. 

The currency risk premium results in a 
partial segmentation of financial markets. 
This view may seem to contradict the idea 
that foreign financial markets offer the op- 
portunity to diversify away purely domestic 
risk. However, recent estimates by Michael 
Adler and Bernard Dumas (1983) have shown 
that the minimum variance portfolio for any 
individual consists almost entirely of short- 
term financial instruments denominated in 
the home currency. In order to be induced to 
hold riskier investments, the individual must 
be reasonably confident that the expected 
return compensates for the risk. There is a 
great deal of evidence that supports the 
higher return on risky domestic investments, 
but there is little evidence to support the 
view that foreign investments, and particu- 
larly foreign currency speculation, has an 
expected return sufficient to compensate for 
the risk of the activity. 

The currency risk premium is an im- 
portant factor in considering the relative 
merits of fixed and floating rate systems. 
With a fixed exchange rate, financial shocks 
in a particular country are spread throughout 
the system and interest rates are linked 
through the interest rate parity condition. 
The floating rate system, in contrast, has 
created a financial environment in which in- 
terest rates are predominantly determined by 
domestic conditions and movements in the 
exchange rate are dominated by nonspecula- 
tive activity. The absence of speculative 
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activity, particularly activity based upon 
longer-run fundamentals, may be an im- 
portant factor contributing to the instability 
of the system. 

I take it to be self-evident that exchange 
rate and interest rate instability have adverse 
effects on the world economy. Statistical 
studies have demonstrated that innovations 
in nominal interest rates are the primary 
causal factor (in the Granger sense) in the 
U.S. business cycle. To the extent that real 
interest rates have increased to compensate 
for the risk, the instability has created a 
painful transfer of wealth between debtors 
and creditors both domestically and interna- 
tionally. The combination of real exchange 
rate instability and real interest rate instabil- 
ity has had particularly adverse effects on the 
Third World. 

A return to a system like Bretton Woods 
would be one answer to the issues raised in 
this paper. There are, however, other alterna- 
tives that should also be explored. These 
include tying the value of the dollar to a 
specific bundle of commodities or creating a 
new money whose value is determined by an 
underlying portfolio of real assets. All of 
these approaches should be considered. For 
the moment, all that can be done is to recog- 
nize that there are many characteristics of 
the floating rate system that we have yet to 
understand, let alone control. 
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Reflections on the Exchange Rate System 


By J. CARTER MuRPHY* 


It is tempting to compare the effectiveness 
of fixed and flexible exchange rate systems 
by contrasting the performance of the world 
economy under the original Bretton Woods 
rules with economic performance since 1973. 
Coincidence of events in time, however, does 
not lead to an inference that the events are 
causally related. In fact, strong economic 
performance over a part of the IMF’s first 
twenty-five years and poorer performance 
since that time are both the results of funda- 
mental forces having little to do with fixed or 
flexible exchange rates. Here I shall briefly 
discuss those forces and then comment on 
proposals that would return us to some form 
of preannounced official targeting of the 
rates. This provides me an opportunity to 
raise some useful questions concerning the 
functions we want the exchange rates to per- 
form. 


I. The Postwar Boom and Bretton Woods 


In a book of a few years ago (1979) I 
detailed some causes of the breakdown of 
the original Bretton Woods arrangements, 
and in the limited space available to me here 
I must summarize that history. The policy 
choices of governments were dominated by 
inflationary biases from World War II to 
the late 1970’s. During the 1950’s, inflation 
was more endemic to Europe and the devel- 
oping world than to North America, and the 
effects of the expansionary excesses abroad 
were offset by periodic devaluations of the 
inflated currencies against the dollar. When, 
in the mid-1960’s, the United States became, 
among industrialized countries, the region 
with greater relative inflation, dollar deval- 
uation against other currencies proved dif- 
ficult for many reasons, and, in the end, the 
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gold exchange system centered on the dollar 
failed when flight from the dollar made the 
fixed gold-dollar exchange rate untenable. 
Subsequent efforts to restore currency par 
values at realigned exchange rates then 
proved impossible because governmental 
pledges to support pegged rates lacked credi- 
bility. The uneven inflation process was con- 
tinuing, and inflationary expectations were 
on the rise. 

The crux of the problem was that govern- 
ments, quite predictably, responded to the 
constituencies that elected them (and with 
the limitations of their national political in- 
stitutions), rather than to the requirements of 
a particular exchange rate structure whenever 
internal and: external goals conflicted. The 
ragged inflation that resulted induced mas- 
sive capital transfers in anticipation of 
changes in the par value exchange rates. In 
the end the violence of these transfers 
wrecked the system’s tie to gold and made 
even continued fixed exchange rates on the 
dollar untenable for most countries. 

To look back now with undue nostalgia on 
the Bretton Woods arrangements is, I think, 
a mistake. I like Peter Gray’s (1974, p. 16) 
characterization of the Bretton Woods period 
as one in which the dollar moved from being 
an undervalued currency in the late 1940’s 
and early 1950’s to one roughly in equi- 
librium from the mid-1950’s to the mid-1960’s 
and finally to a position of overvaluation. In 
the first of these periods there was widespread 
discrimination against dollar goods and in- 
vestments; in the second, progress was made 
toward trade and investment liberalization; 
the third saw a strong revival of protection- 
ism in the United States and capital controls 
abroad. 

The disorder that has plagued economic 
life during the post-1973 period of managed 
floating exchange rates is largely a legacy of 
the same inflationary excesses that brought 
the original Bretton Woods rules to an end. 
Considering older textbook predictions to 
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the contrary, it is ironic that the great infla- 
tion of the 1970’s originated in the period of 
pegged exchange rates while the 1980’s poli- 
cies of disinflation have come in the period 
of floating rates. The structural maladjust- 
ments termed “stagflation” in the early 1970’s 
were exacerbated by ill-fated efforts in 
Europe and North America to dictate wages 
and prices and then reinforced by the pe- 
troleum crises that began in 1973-74; all 
these were related to the chronic inflationary 
management of demand. While the uneven 
inflation (that supported real economic 
growth for a time but later became a source 
of distortion) cannot be blamed on the sys- 
tem of fixed exchange rates, it also cannot be 
attributed to floating. It was in fact due to 
economic ideas that concentrated too much 
on aggregate demand for current output and 
provided politicians an easy rationale for 
spending without taxing and for pegging 
nominal interest rates below equilibrium 
levels. 


IL Disillusionment with Flexible Exchange Rates 


The disorders of the international econ- 
omy since 1973 have made many economists 
disillusioned with managed floating and have 
led some to call for a return to pegging, or 
at least “targeting,” the exchange rates (for 
example, John Williamson, 1983; Otmar 
Emminger, 1982; and Atlantic Council, 
1983.) Excessive volatility in the rates is said 
to result from speculative activity based on 
changing expectations (or in some cases the 
absence of speculative activity), from lags in 
price adjustments following exchange rate 
changes, and from small short-run supply 
and demand responses to price changes. Pro- 
tracted misalignments in the rates, an even 
more serious problem, are attributed to vari- 
ous causes including the following: 1) inter- 
national capital transfers induced by macro- 
and microeconomic policies of governments; 
2) public and private currency substitutions, 
motivated by changing appraisals of risks 
and returns in different currency denomina- 
tions; 3) lags in sectoral price adjustments; 
4) flow-stock mechanics in portfolio adjust- 
ments, in which initial portfolio balancing 
shifts are large relative to more permanent 
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redistributions of savings flows; 5) asymme- 
tries in market access to information; 6) 
lagged price and quantity adjustments due to 
long-term contracts; and 7) oligopolies. 
(There are reviews of this literature in Wil- 
liamson, and in Robert Dunn, 1983.) Such a 
list of complaints begs the question: what do 
we want the exchange rate system to do? 

I believe we want the system: (a) to facili- 
tate an international allocation of resources 
and pattern of trade that is “efficient”; (b) to 
encourage the movement of real and finan- 
cial capital from points of lower to higher 
value; (c) to deal with systemic risks at low 
social cost and to assign the burdens of risk 
taking equitably; and (d) to adjust to dis- 
turbances in a low-cost way and to distribute 
the burden of adjustment costs equitably. 

The desire for efficient resource allocation 
and trade does not imply that the exchange 
rates should be at purchasing power parity 
(PPP). The PPP calculations are behind 
most allegations of misalignment in the rates 
even when it is acknowledged that the rates 
must do more than achieve a goods and 
services market equilibrium. Williamson goes 
further than most when he defines a “funda- 
mental equilibrium exchange rate” to be one 
which is “expected to generate a current 
account surplus or deficit equal to the un- 
derlying capital flow over the cycle, given 
that the country is pursing ‘internal balance’ 
as best it can and not restricting trade for 
balance of payments reasons” (p. 14). 

Still, what else might the exchange rate 
accomplish? Do we not want this price to 
reflect changing expectations as we want 
other prices to do? It is well established that 
speculative positions correctly taken in ad- 
vance of uncertain events lead to actions 
which prepare for the event and have social 
value. While numerous studies have shown 
that forward (and, with interest parity, spot) 
exchange rates are imperfect predictors of 
future rates and are, to that degree, ineffi- 
cient, have we experience that an officially 
targeted rate does better? Even though the 
“noise” of daily aberations in a flexible rate 
is a nuisance, I am skeptical of the view that 
assumes experts have greater wisdom to 
gauge market tendencies than market par- 
ticipants have. While I have no difficulty 
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rationalizing small government interventions 
to interrupt exchange rate runs or to give 
depth to thin and hesitant markets, such 
interventions are very different from ex- 
change rate targeting. 

It is clear that exchange rates will “over- 
shoot” their long-run equilibria when ex- 
change rates are free to adjust rapidly while 
other adjustments in the system are slow. 
The relevant question is: is such overshoot- 
ing uneconomic? Overshooting may accel- 
erate other desired responses throughout the 
system, in the same way that Alfred Marshall 
(1890) saw his exaggerated short-term price 
adjustments inducing proper long-term ad- 
justments of supply. Is not every market 
price in every real world adjustment part of 
what is at most a “second-best” solution, 
with the “first-best” solution denied by con- 
straints on rates of adjustment of some vari- 
ables? Have we much yet to say about the 
welfare properties of alternative adjustment 
paths in disequilibrium periods? In view of 
our ignorance on these matters, I see the 
evidence on overshooting as useful data on 
the dynamic properties of national economic 
systems, but not grounds for rejecting flexi- 
ble exchange rates in favor of rates more 
fixed. 

Let us turn next to the roles the exchange 
rate plays in directing real flows of invest- 
ment. For investment flows to be efficient, it 
is not required that they be from regions 
where fixed capital is relatively abundant 
toward regions where fixed capital is scarce, 
or from “rich” countries to “poor.” The 
allocation of saving, and also the portion of 
the existing capital stock that is liquid, is 
directed by its price and the expected vari- 
ance of that price. These values are sensitive 
in different regions to changing time prefer- 
ences, changing liquidity supply and de- 
mand, and changing perceptions of risk, as 
well as to changes in the efficiency with 
which investment contributes to the produc- 
tion of goods. 

When there are changes in one country’s 
excess demand for liquidity, time preference, 
or apparent ability to provide safety to capital 
returns, as compared to other countries, it is, 
in my view, efficient from a global perspec- 
tive for capital to move toward the area of 
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improved or safer returns. One may want to 
distinguish analytically between changes that 
originate in the private sector and those that 
are implemented through government poli- 
cies—changes in money demand as opposed 
to government controlled money supply, for 
example, or changes in aggregate time prefer- 
ence resulting from individuals’ savings 
choices as opposed those due to government 
managed income redistributions—and I re- 
turn to this matter below. But I think one 
should not deny that capital movements in- 
duced by changing time preferences, liquid- 
ity adequacy, and perceptions of security are 
“appropriate” and that the exchange rates 
that accommodate the transfers are efficient 
rates. 

The allegation that recent movements of 
capital to the United States have sought, 
among other things, a “safe haven,” sug- 
gests, however, a further point. The safety 
sought by these investors has been perhaps 
in some degree safety from expropriatory 
governmental regulation. While confiscatory 
risks are real enough to individuals or firms 
as investors, they refer to wealth transfers, 
not losses, from the viewpoint of nations and 
the world as a whole. If international trans- 
fers based on this fear, then, are to be 
considered socially efficient, the rationale 
must be in terms of individual liberty and 
the importance of property rights rather than 
in terms of other needs. 

The subject of risk in the economy, and 
who should bear it and how, is an especially 
difficult one, but it is an issue in arguments 
over the exchange rate regime. When the 
foreign exchange rate is held within a predes- 
ignated range by official intervention, risks in 
the system are transferred from some in 
society to others. Awareness that interven- 
tion will prevent a currency’s depreciation, 
for example, relieves those who would be 
directly affected by such a change (users and 
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and holders of money and nominal money 
claims). It also increases risks to others—at 
home and abroad— including those for whom 
the likelihood rises that governments will use 
alternative policy measures to deal with the 
balance of payments. While the provision of 
reserve assets for the world economy as a 
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whole need not be costly (if fiduciary rather 
than “real” assets are used for this purpose), 
and even the holding of reserves by one 
country is costly only in the degree that the 
reserves are held in assets which yield less 
return than optimal real investments, use of 
reserves by any government is costly to those 
who must forego absorption when the re- 
serve stocks are rebuilt and to those whose 
absorption is impaired by trade at an offi- 
cially selected but inappropriate exchange 
rate. Exchange market intervention by gov- 
ernments, therefore, does not reduce risk; it 
reassigns it (Milton Friedman, 1953). 

A flexible exchange rate spreads adjust- 
ment burdens—and the risk of uncertain 
burdens— between countries more than does 
a stabilized rate because with stabilized rates 
deficit countries more commonly have to ini- 
tiate policy changes. On the whole, greater 
international participation in such burden 
sharing is probably desirable on grounds of 
spreading the costs and their attendant risks 
as widely as possible. One cannot be un- 
equivocal about even this, however, since it 
can plausibly be argued that adjustment 
burdens resulting from “bad” policies should 
be borne in the country responsible for the 
bad policies, where the policies can be 
changed. 

Business people have deplored since 1973 
the increased risks of international trade and 
investment they have been asked to bear. We 
are told of the multifaceted adjustments they 
have made to minimize the costs of their new 
risks (for example, Marina Whitman, 1984). 
I do not, however believe that the fact that 
these burdens and adjustments are being 
borne by traders and investors is a proper 
argument against flexible exchange rates. The 
exchange rate has been described as a “sys- 
tem variable par excellence” (Val Koromzay 
et al., 1984); it reflects changes that have 
occurred, are occurring, or are expected to 
occur in many parts of the world economy. 
Might it not be best for the uncertainty 
surrounding these events to be borne, in the 
first instance, by those most likely to have 
information about them? In particular, is it 
not desirable that they be borne to the maxi- 
mum extent possible by those persons who 
have less risk aversion and are willing to take 
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speculative positions in the market, rather 
than by those who are passive gainers or 
losers from governments’ successes or failures 
as exchange speculators? Broad price level 
changes—and their risks and burdens—that 
accompany significant exchange rate swings 
are of course passed on by traders in a 
flexible rate regime; the evidence neverthe- 
less is clear that the effects of many small 
exchange rate moves are absorbed by the 
professionals in such a setting. Generally, I 
feel that risk taking ought to be a market 
activity, rather than a socialized one, except 
where significant externalities can be demon- 
strated. 


Ill. Which System Best Bears Shocks? 


How does the system bear shocks, and can 
anything be said about the contributions of 
alternative exchange rate regimes in this con- 
nection? Clearly neither fixed nor fiexible 
exchange rates is best at minimizing adjust- 
ment costs to all types of disturbance. One 
must, therefore, weigh the seriousness of dis- 
turbances the system must absorb and con- 
sider what exchange rate design copes best 
with the more serious shocks. In this vein I 
suggest that by far the most damaging dis- 
turbances to international economic equi- 
librium during the past forty years have 
emanated from the public sector, not the 
private. While many of us were raised in an 
era in which it was accepted that the private 
sector was the source of economic instability 
and the public sector was the home of policy 
instruments for countervailing the private 
sector disturbances, I am sadly driven to 
doubt the old views. Perhaps a time will 
come when democratic governments will tax 
and spend and manage money in a way that 
is stabilizing to society. But experience since 
World War II suggests that we should give 
thought to system designs that absorb shocks 
from this area as well as the private sector. 
Furthermore, it is worth noting that to seek a 
system that protects one national economy 
from unexpected policy shifts in another is 
not the same thing as desiring a system that 
facilitates as much as possible governmental 
use of the macroeconomic policy instru- 
ments. 
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The ease with which one or another ex- 
change rate regime handles the macroeco- 
nomic aspects of public policy disturbances 
depends, in the first instance, on the way the 
regime handles the international capital 
transfers involved, as the asset approach to 
exchange rate determination has shown us. 
Now the important thing about a flexible 
exchange rate regime is that in it net trans- 
fers of capital claims immediately become 
real transfers because international net sales 
of capital claims affect exchange rates and 
generate current account surpluses or deficits 
to mirror the claims flow. In a system where 
the exchange rate is wholly or partly stabi- 
lized, on the other hand, international shifts 
in capital claims are wholly or partly financed 
by reserve transfers, avoiding to that degree 
a disturbance to production and trade. This 
is, I think, a central argument for stabilized 
exchange rates, and it is applicable when 
disturbances are temporary and of suffi- 
ciently small magnitude that they can be 
financed by modest monetary reserve move- 
ments. Where a disturbance is large and 
enduring, a flexible exchange rate is almost 
certainly preferable because it avoids the 
production and consumption distortions that 
are due to a too long maintained nominal 
exchange rate, and it provides a useful de- 
gree of flexibility to real prices and wages at 
home and abroad. 

Since, of course, no one knows whether a 
government policy change is going to be 
large or durable until after the event, one 
must consider the costs involved in a wrong 
forecast. What is clear here is that the very 
costly adjustments are the large ones, and 
they are the ones that must not be missed. 
Failure to recognize and accommodate them 
early enough was a critical weakness in the 
Bretton Woods arrangements. It is this line 
of thought that persuades me we must have a 
system among the industrialized countries 
that has a significant degree of exchange rate 
flexibility. 

Correct expectations and speculation on 
those disturbances that prove reversible can 
give even a flexible exchange rate regime the 
advantages of a fixed rate system. Incorrect 
expectations or inadequate speculation, on 
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the other hand, expose the weaknesses in the 
flexible system. Exploration of crawling ‘rate 
systems (see my 1965 article) and other com- 
promise arrangements should not be ruled 
out. But a high degree of exchange rate re- 
sponsiveness to market pressures is, I believe, 
an important safeguard against delaying real 
economic adjustments too long. 


IV. Containing Public Sector Shocks 


It is clear from much of the literature on 
exchange rate arrangements that the authors 
seek global adjustments to disturbances that 
arise in the private sector but minimal exter- 
nal accommodation of disturbances from the 
public sector. It is not clear to me that all 
shifts in public sector actions have any less 
claim to accommodation through world 
market adjustments than have private sector 
shifts. Yet the view that one government 
should not impose the results of its economic 
policy choices on other nations is widely 
accepted. It is, I think, the basis for the 
lament seen in recent economic writings 
(Whitman; Dunn) that floating exchange 
rates have not secured isolation for national 
economies from external changes, and it is 
the justification for the grant by governments 
of surveillance authority to the IMF to in- 
hibit beggar-thy-neighbor policy choices. The 
truth probably is that we don’t want bad 
policies exported, but we do want good 
policies shared. 

Is there any institutional arrangement that, 
without too great cost, will contain the mac- 
roeconomic effects of all government mone- 
tary and fiscal changes? Clearly a regime of 
floating exchange rates will not do so alone, 
although in a more naive age there was hope 
for it. Severe restrictions on international 
capital movements would protect the current 
account in a flexible exchange rate setting 
but would be unable to distinguish between 
government induced capital movements and 
those serving strictly private. sector needs; 
they would also raise a harvest of other 
problems. The IMF surveillance of nations’ 
economic policy mixes with a view to dis- 
couraging clear beggar-thy-neighbor choices 
can be helpful, but the IMF's ability to in- 
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fluence the policies of major countries so far 
remains small (William Hood, 1982). 

One promising guideline for evaluating 
governments’ macroeconomic policy choices 
calls for fiscal and monetary changes to be 
“balanced.” Equal proportional changes in a 
nation’s monetary base and in face value of 
public debt instruments outstanding (by ma- 
turity class) would go far toward neutralizing 
the impact of demand management changes 
on real interest rates in the nation where the 
changes take place and hence on induced 
international capital transfers. In a regime of 
flexible exchange rates, any nation, or all 
nations simultaneously pursuing such a rule, 
could follow expansive or restraining overall 
monetary and fiscal policies of their choice 
without disturbing the international current 
and capital account balances much (see my 
book, 1979). Yet the markets would remain 
free to accommodate shifts in costs and 
private preferences of all kinds. Under fixed 
exchange rates, the monetary-fiscal policy 
mix of each country is pulled automatically 
toward the balance of other countries be- 
cause money stocks move internationally to- 
ward countries with the lowest ratio of mon- 
ey to debt growth. But this alone does not 
prevent policy shifts in one country from 
impinging upon others. 

I do not hold out much hope in the near 
future for guidelines calling for fiscal and 
monetary balance because fiscal policies are 
the result of microeconomic political pres- 
sures as much as of macroeconomic needs, 
and central banks will, for reasons, some of 
which are good, be reluctant to yield up their 
independence to pursue their own policy ob- 
jectives. Nevertheless, if we continue to have 
activist government policies and at the same 
time wish to limit their impact abroad, we 
must create new images for the public con- 
cerning what constitutes good policy. In this 
case, flexible exchange rates with monetary 
and fiscal policy balance provides one of the 
few packages around that is deserving of 
consideration. 
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On the System in Bretton Woods 


By JOHN WILLIAMSON* 


_ It has become customary to look back 
with. nostalgia at the golden age when the 
Bretton Woods system held sway, from the 
early 1950’s to around 1970. It also seems to 
be the conventional wisdom, however, that 
the rules of Bretton Woods contributed little 
to the impressive performance of the world 
economy over that period—a performance 
characterized not merely by the fastest and 
most widely distributed growth in history, 
but also by notable stability, including near 
price stability except at the beginning and 
end of the period. The deterioration in the 
performance of the world economy since the 
-early 1970’s is viewed as a coincidence, or a 
response to common causes, rather than as a 
consequence of the breakdown of Bretton 
Woods. My purpose in selecting the title to 
this session was to induce critical scrutiny of 
these conventional attitudes. 

My own contribution to this task will start 
by describing what I conceive to have been 
the three essential rules of the Bretton Woods 
system. I shall proceed to examine the logic 
of those three rules in terms of recent contri- 
butions to the literature, in particular the 
emergent literature on policy coordination, 
and of recent historical experience. 


I. Three Central Rules of Bretton Woods 


An international monetary system com- 
prises an exchange rate regime, rules govern- 
ing the policies that are to be used to adjust 
payments imbalances, and a reserve supply 
mechanism to provide assets in which pay- 
ments imbalances are settled. 

Bretton Woods adopted the adjustable peg. 
Exchange rates were normally to remain sta- 
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ble within narrow margins, but could, and by 
implication should, be changed when there 
was a “fundamental disequilibrium.” Al- 
though never formally defined, and therefore 
a target for much critical academic comment, 
there was never much doubt what this con- 
cept meant: a situation in which a country 
could not expect to achieve basic balance 
over the cycle as a whole without deflating 
output from full capacity or restricting trade 
or payments for balance of payments rea- 
sons. Thus the basic principle embraced was 
that exchange rates should be directed to- 
ward medium-run balance of payments needs 
rather than short-run anticyclical policy. The 
motivation was quite explicitly that of out- 
lawing the beggar-thy-neighbor use of ex- 
change rate policy that had occurred in the 
1930s. 

The IMF Articles adopted at Bretton 
Woods were not comprehensive in their 
specification of the practices that were to 
govern balance of payments adjustment. For 
example, there was no explicit specification 
of which country should initiate adjustment, 
or when. Exchange rates could be adjusted 
when there was a significant medium-run 
imbalance. Reserves were to be used to avoid 
the need for continuous external balance. 
It was universally assumed at the time of 
Bretton Woods, though not formally spelled 
out, that fiscal and monetary policy would be 
directed at the maintenance of full employ- 
ment (or “internal balance”). But by the 
absence of alternative provisions to deal with 
modest non-self-reversing imbalances, one 
infers that the architects of Bretton Woods 
accepted that it would be necessary to shade 
fiscal-monetary policy with a view to the 
balance of payments position. 

Although Keynes did not get the negative 
interest rates on creditor bancor positions 
that he sought, the reserve regime did imply 
something about the assignment of adjust- 
ment responsibilities. Countries were ex- 
pected to restrict their deficits to the sums 
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that could be financed from their available 
reserves supplemented by IMF drawing 
rights. Reserve currency countries (sic) had 
some additional latitude to finance payments 
deficits by issuing their own currencies, but it 
was assumed that this possibility would be 
limited by the need to maintain confidence 
in convertibility. Bretton Woods ratified the 
gold-exchange standard, it did not legislate a 
dollar standard. (The special position of the 
dollar was confined to the obligation to de- 
fend a par value in terms of gold rather than 
in terms of another currency.) Britain in- 
vested much energy in gaining an assurance 
that the United States would participate in 
the adjustment process (and secured the 
scarce currency clause to that end), which 
would have been anomalous in a dollar 
standard world. 

In my interpretation, Bretton Woods was 
far more than just a commitment to pegged 
exchange rates, as has sometimes been 
claimed (for example, see Ralph Bryant, 
1980, p. 475; Robert Solomon, 1984, p. 174). 
It embodied, rather, a comprehensive set of 
rules for assigning macroeconomic policies: 
exchange rates to medium-run external bal- 
ance, fiscal-monetary policy to short-run in- 
ternal balance, and reserves to provide a 
buffer stock (as distinct from a monetary 
base) that would allow short-run departures 
from external balance. This is the intellectual 
position that Keynes had developed in the 
interwar years, which in my view probably 
explains why he used his influence to secure 
British ratification of Bretton Woods despite 
his bitterness at the across-the-board rejec- 
tion of the plans for postwar reconstruction 
that he had nurtured during the war years 
(see my 1983a article). 


U. Implications of the Bretton Woods Rules 


A vast literature developed in the 1960's 
on the ills of the Bretton Woods system. 
These were classified under the headings of 
the problems of adjustment, liquidity, and 
confidence. This is not the place to review 
those topics, save to say that this classifica- 
tion became such a part of the conventional 
wisdom that it has sometimes been used as a 
framework within which to evaluate any in- 
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ternational monetary systèm. This is mis- 
guided. One may agree that adjustment, 
liquidity, and confidence are all handled bet- 
ter by present arrangements than they were 
by the Bretton Woods system, but neverthe- 
less believe that other problems with present 
arrangements outweigh those gains. What’ 
seem to me the dominant problems with 
these arrangements are (a) their propensity 
to generate exchange rate misalignments, (b) 
the absence of any discipline on national 
overspending Jess drastic than the credit- 
worthiness constraint that has now replaced 
the liquidity constraint, and (c) the lack of 
pressure they exert to coordinate policies. 
One may ask, with the benefit of hindsight, 
why these were nor problems with the Bretton 
Woods system. 

Exchange rate misalignments remained 
modest for most of the Bretton Woods 
period. The first rule of the system said 
that a misaligned rate (using that term as a 
pseudonym for fundamental disequilibrium) 
could be adjusted to eliminate the misalign- 
ment. One objective of the advocates of 
limited flexibility was to transform this right 
to change a misaligned rate into a positive 
duty. In the absence of such a duty, and in 
the presence of the pressures that the ad- 
justable peg created to declare rates perma- 
nently fixed (so as to discourage speculative 
attacks), some substantial misalignments— 
especially of the reserve currencies—emerged 
by the second half of the 1960’s. However, 
even these misalignments were smaller than 
those witnessed in recent years. Misalign- 
ments emerged from differential inflation and 
productivity growth, but not from exchange 
rate movements: indeed, since markets knew 
that governments would change par values 
only when they judged this appropriate on 
the basis of long-run fundamentals, specula- 
tive pressures acted as a check on the size of 
misalignments, rather than as a cause of 
them. 

There is in my view a presumption that the 
vast exchange rate misalignments of recent 
years have had some negative effect on 
growth (via the promotion of deindustrializa- 
tion in countries with overvalued currencies) 
and also some effect in ratcheting up infla- 
tion (see my 1983b study). These effects are, 
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admittedly, not well documented, though the 
supposed negative tests of the ratchet hy- 
pothesis are unpersuasive since they did not 
search for a ratchet effect on wages. 

The virtues of a liquidity constraint, which 
resulted from the limited mobility of capital, 
were not always appreciated during the days 
of Bretton Woods. As recent work by Michael 
Jones (1983) has shown, however, a reserve 
constraint can substitute for explicit policy 
coordination, a theme discussed further be- 
low. The social function of a reserve con- 
straint is there interpreted as that of disci- 
plining macroeconomic policies so as to limit 
and make more predictable the demand and 
monetary spillovers recėived from abroad. In 
a world where policymaking is often myopic, 
the displacement of the former liquidity con- 
straint by a creditworthiness constraint is not 
necessarily advantageous even from the 
standpoint of the individual country in- 
volved. Under Bretton Woods, countries 
suffered speculative attacks when their par 
values came to look vulnerable, instead of 
being able to pursue unsustainable policies 
for years while building up a vast mountain 
of foreign debt. That ability has already led 
Latin America into a devasting debt crisis, 
and it is now permitting the United States to 
pursue a policy course equally fraught with 
danger. Extensive capital mobility on the 
scale of the past decade is like fiat money: a 
social innovation with potential for great 
good, which in fact has almost certainly de- 
tracted from human welfare. 

Overt (sometimes described as “continu- 
ous”) policy coordination does not seem to 
have been much more effective in the gold- 
en age of Bretton Woods than it is in the 
days of Reaganomics. Hence the claim that 
Bretton Woods secured a useful measure of 
policy coordination has to rest on a demon- 
stration that it was a successful case of what 
Richard Cooper calls a “rule-bound regime” 
(1985, p. 1226). That is, that the Bretton 
Woods rules were such as to ensure that 
spontaneous pursuit of national self-interest 
subject to continued observance of the rules 
ensured a broad consistency between na- 
tional and world interests. 

There is by now a significant literature 
showing formally that choice of monetary 
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and fiscal policies with a view to short-run 
stabilization objectives (maximization of a 
utility function specified in terms of the ac- 
tivity level and inflation and/or the balance 
of payments on current account), taking other 
countries’ policies as given and with ex- 
change rates flexible, leads to an outcome 
(the Nash equilibrium) inferior to that avail- 
able with policy coordination (the cooper- 
ative solution). See Matthew Canzoneri and 
Jo Anna Gray (1983), David Currie and Paul 
Levine (1984), and Gilles Oudiz and Jeffrey 
Sachs (1984). The first two of these three 
contributions investigate explicitly the merits 
of a fixed exchange rate rule as a way of 
ruling out manipulation of the monetary /fis- 
cal mix with a view to gaining short-run 
benefits at the expense of other countries, 
and conclude that this constraint can in- 
deed be mutually beneficial. The first of the 
Bretton Woods rules introduced precisely this 
constraint, but in a form that did not pre- 
clude an exchange rate change needed to 
facilitate payments adjustment. 

The objective of precluding the manipula- 
tion of exchange rates as instruments of 
short-term anticyclical policy was indeed de- 
liberately sought by the architects of Bretton 
Woods, with the experience of competitive 
devaluations in the 1930’s in mind. Has expe- 
rience since 1973 shown comparable evi- 
dence of antisocial behavior? To answer that 
question one has to know whether it is ap- 
preciation or, as in the 1930’s, depreciation 
(relative to the PPP trend) that will have an 
adverse impact on other countries. Canzoneri 
and Gray have postulated that it is structural 
characteristics in the world economy, such as 
the degree of wage indexation and whether 
the oil price is fixed in terms of a particular 
currency, which determine whether the spill- 
over benefits of monetary expansion on other 
countries are positive or negative. My own 
hypothesis would be simpler; that this de- 
pends primarily on whether unemployment 
or inflation is perceived to be the dominant 
problem confronting policymakers. In the 
1930’s, depreciation was antisocial. But when 
inflation is perceived to be the dominant 
problem, as in general since 1973, complaints 
will center on competitive appreciation—as 
they did in the debate on vicious and virtu- 
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ous circles in the mid~1970’s, and in the 
reaction of Europe and Japan to the dollar 
appreciation of the early 1980’s. The recent 
muting of European complaints on this score 
may reflect growing recognition that the 
problem of the decade in Europe is unem- 
ployment. 

The second of the Bretton Woods rules as 
interpreted above assigned monetary-fiscal 
policy to short-run internal balance, subject 
to the need to maintain the exchange rate 
peg. As long as the basic presupposition of 
Keynesian demand management, that price 
levels are constant (or at least prede- 
termined), remained approximately valid, this 
worked rather well: with hindsight, fine-tun- 
ing surely has to be rated a greater success 
than it was at the time. And as long as 
exchange rates remained properly aligned, 
the “stop-go” policies imposed on demand 
management by the Bretton Woods con- 
straints served a social function that few 
appreciated at the time (but see Robert 
Triffin, 1960, pp. 82-83, for an exception). 
With a correctly aligned exchange rate, an 
external deficit provides an early warning 
that deflation is needed, while the automatic 
stabilizer provided by the deflection of excess 
demand into an external deficit constitutes a 
safety valve that helped prevent the develop- 
ment of inflationary inertia. 

The third of the Bretton Woods rules re- 
quired countries to respect a (reasonably 
symmetrical) reserve constraint, while using 
reserves as a buffer stock to reconcile contin- 
ual pursuit of internal balance with only 
medium-run pursuit of external balance. The 
major benefit that arose from this rule, in 
conjunction with the first two, is that it helped 
to avoid a synchronized world business cycle. 
Robert Lawrence (1978) found that there 
was practically no synchronization during 
the period 1959-67 when the Bretton Woods 
system was functioning properly, with ade- 
quate but not excessive liquidity. There was 
synchronization in an earlier period, 1950- 
58, which he explained by a liquidity short- 
age that forced other countries into following 
the United States, especially during and after 
the Korean War. The recession of 1958 was 
the one case of a synchronized (but nonethe- 
less relatively mild) world recession during 
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the Bretton Woods period. Thereafter until 
1969 recessions were essentially national, in- 
duced primarily by a need to curb payments 
deficits: France in 1959; the United States in 
1960; Britain and Canada in 1962; Italy in 
1963-64; Japan in 1964; Germany in 1966. 
Under the Bretton Woods rules, other coun- 
tries tended to offset those recessions by 
expanding demand so as to preserve internal 
balance when exports fell, while one country’s 
deficit (that pushed it toward restraint) was 
another’s surplus (which nudged it toward 
monetary expansion). Thus the world as a 
whole did not deviate significantly from full 
employment because of payments imbal- 
ances. The mechanism that was supposed to 
secure this result under the gold standard 
(though it is doubtful whether it did—Barry 
Eichengreen, 1984) seems actually to have 
functioned during the golden age of Bretton 
Woods. Advocates of a dollar standard, such 
as Charles Kindleberger (1981), never gave 
sufficient weight to the loss of this mecha- 
nism that would follow abandonment of a 
U.S. reserve constraint. (That constraint did 
have an impact on U.S. policy: witness John 
Kennedy’s nightmares about a rise in the 
price of gold, Operation Twist, and the 1968 
tax increase.) 

The evidence of Lawrence and Alexander 
Swoboda (1983) reinforces casual retrospec- 
tion and an examination of the reference 


. cycles of the Center for International Busi- 


ness Cycle Research in confirming that there 
has, in contrast, been a pronounced world 
cycle since 1969. The only question is the 
extent to which this can legitimately be at- 
tributed to the breakdown of Bretton Woods. 
Those of us who date the beginning of the 
end of Bretton Woods to the abandonment 
of the gold pool in March 1968, on the 
grounds that this transformed the reasonable 
symmetry of Bretton Woods’ reserve con- 
straint into the asymmetry of a dollar stan- 
dard which paved the way for “benign ne- 
glect,” may argue that the inflationary boom 
of the early 1970’s can be explained: that 
way. Doubtless the oil price increases of 
1973 and 1979 were the primary causes of 
the ensuing global recessions, but the reason 
that both recessions were more severe than 
policymakers would have chosen ex ante on 
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grounds of anti-inflation policy can most 
plausibly be explained as a consequence of 
failure to appreciate the cumulative impact 
of other countries’ policies (Lucio Izzo and 
Luigi Spaventa, 1981) and of attempts to 
engineer “ virtuous circles.” 


HI. Concluding Remarks 


It has often been said by supporters of 
present arrangements that international 
monetary problems derive from the policies 
countries pursue, not from “the system.” If 
only each country would look after its own 
fundamentals, the system would look after 
itself. The converse of that proposition is 
undoubtedly true: if countries do not take 
due account of fundamentals, including 
fundamentals that produce ill effects only in 
the long run (if they pursue unemployment 
targets below the natural rate, or accumulate 
debt in quantities that jeopardize credit- 
worthiness), the system is in trouble. But the 
proposition itself seems to be only as valid as 
the thesis that short-run anticyclical policies 
are useless. To the extent that there is a role 
for demand management policy to react to 
shocks, it is better that countries select their 
policies under the constraint that the (real) 
exchange rate not be changed except for 
medium-run adjustment. By imposing that 
constraint in the context of a system of rea- 
sonably symmetrical reserve constraints and 
an expectation that countries would aim for 
full employment, Bretton Woods contributed 
significantly to the stability, and therefore to 
the longevity, of the postwar boom. It 
accomplished this by influencing the policies 
that countries pursue: the antithesis between 
countries’ policies and the international 
monetary system is a false one. To say that 
existing arrangements are the only ones that 
could have reconciled the policies pursued 
over the past decade is to condemn those 
arrangements, not to dismiss alternatives. 

To recognize that the architects of Bretton 
Woods sought a comprehensive and enlight- 
ened. policy assignment (and I cannot other- 
wise make sense of the wartime discussions), 
and that this assignment did indeed guide 
policy in the postwar world, is not ‘to over- 
look the deep flaws in the Bretton Woods 
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system. One can argue that the system worked 
as well as it did for a little over a decade 
because of a series of happy accidents: 
liquidity was about right despite the absence 
of any mechanism to secure that result, ex- 
change rates were reasonably aligned despite 
the attempt to suppress realignments, infla- 
tion was low, the reserve center still acted as 
though the suspension of gold convertibility 
would be a disaster. Bretton Woods did not 
provide mechanisms capable of maintaining 
such a satisfactory conjunction of circum- 
stances. The SDR agreement was intended to 
provide that flexibility with regard to the 
quantity of reserves, but it was not comple- 
mented by those additional reforms (limited 
exchange rate flexibility, asset settlement) 
that were needed to allow the system to 
survive. My contention is that the neglected 
virtues of Bretton Woods were sufficiently 
real to make that failure a matter of regret. 

Bretton Woods worked for a while because 
its rules were consistent with the needs of the 
time and, until emergence of the dollar over- 
valuation, acceptable to the dominant power. 
Some of its rules, such as an orientation of 
exchange rates to medium-run objectives, 
could be a useful element of any return to an 
organized system. In other respects it is clear 
that the rules would have to be very differ- 
ent: there is no prospect of legislating a 
return to effective reserve constraints. But 
those who are shocked by the complacency 
with which Washington is viewing the cur- 
rent dollar overvaluation must agree with the _ 
political scientists Robert Keohane and 
Joseph Nye (1984, p. 25), as well as Cooper 
(pp. 1227-28), who argued that international 
regimes are to be sought to protect countries 
not only from competitive behavior by their 
peers, but also from their own short-sighted 
follies. 
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ECONOMIC EDUCATION: THE USE OF COMPUTERS? 


Computer Applications in Pre-College Economics 


By Joun M. SUMANSKY* 


Despite the fact that computer technology 
has become commonplace in the schools, its 
full impact on education in general and eco- 
nomics education in particular has yet to 
materialize. Some have been disappointed, 
expecting that the impact would have been 
felt by now. Others take the fact that the 
impact has not yet materialized to signify 
that it will never occur. Still others suggest 
that the true educational impact is now only 
beginning to unfold and may as yet not be 
able to be known by us. Although the 
temptation is great to explore these positions 
more fully; rather, in this paper I want to 
accomplish somewhat more modest objec- 
tives. 

First, I will provide a sketch of the land- 
scape of present day economics instruction 
in the nation’s schools. Against this land- 
scape, I will then discuss the software which 
is available for the teaching of economics, 
K-12. This discussion will lead to at least a 
partial explanation of the general dissatisfac- 
tion with the present generation of software 
available for economics instruction. 

Second, I will discuss what, in my opinion, 
is a major obstacle limiting the ability of 
economics to take full advantage of the com- 
puter. My objective will be to identify action 
that must be taken if economics is to keep 
pace with other disciplines in developing 
effective educational uses of the computer. 


TDiscussants: Susan K. Feigenbaum, Claremont 
McKenna College and Claremont Graduate School; 
Herbert R. Fraser, H. W. Fraser Associates; F. Trenery 
Dolbear, Brandeis University. 


*Program Director, Joint Council on Economic Edu- 
cation, 2 Park Avenue, New York, NY 10016. Thanks 
are extended to Robert Highsmith and Michael 
MacDowell for helpful comments. 
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I. The Landscape: Reality of Pre-College 
Economics Instruction 


At the pre-college level, the microcom- 
puter has more or less been superimposed 
on the existing educational landscape rather 
than having had a new one painted in which 
the computer was an integral part of its 
composition. To be able to judge how suc- 
cessful this imposition has been, we need to 
develop an understanding of the existing 
landscape by looking at several of its fea- 
tures. 

First, in the teaching of economics at the 
pre-college level, one has to grapple with 
cognitive constraints. Early age students are 
less able to deal with complex ideas, abstrac- 
tions, and higher-order thinking than their 
older counterparts. This fact constrains what 
and how much economics can be taught. 

Another important feature relates to the 
curriculum. There is a core curriculum, 
namely reading, writing, and arithmetic. As 
presently structured, economics is not likely 
to be found as a separate area of study. If 
found, it is an integrated part of some other 
subject matter. 

A third feature is directly related to the 
centrality of the textbook in pre-college in- 
struction. What economics is taught, is over- 
whelmingly related to the textbook. If the 
text in use covers an economic topic, then 
teachers likely will cover it in the classroom. 

A fourth feature of the K-12 education 
landscape has to do with the presence of the 
computer. Today nearly 85 percent of schools 
in this nation have computer capabilities and 
that percentage is expected to rise to 100 
percent over the next few years as the price 
of hardware declines. The predominant hard- 
ware in use is the Apple, with TRS-80 and 
Commodore also in evidence. These three 
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account for about 80-90 percent of all 
hardware presently in use. 

Although the landscape contains a number 
of other dimensions, the four above features 
define the picture well enough for present 
purposes. And it is against this landscape 
that I offer some general observations about 
the software that is known and available for 
teaching economics at the pre-college level. 

The list of known and available software 
for teaching economics has grown to more 
than 150 titles—covering economics instruc- 
tion for all grade levels and ranging over 
a myriad of topics from coin-counting to 
macroeconomic simulations. The vast major- 
ity are written for use on the Apple. 

The software is not distributed equally 
across the grade levels. More is available for 
use at the upper grades than at the lower 
grades, a fact which is consistent with the 
grade location of computers and with the 
curriculum. 

At lower-grade levels, software is available 
to teach single, simple concepts at cognitive 
levels appropriate to the age level. The pre- 
dominant computer applications are drill and 
practice and tutorial, both of which are ap- 
propriate to the teaching /learning environ- 
ment in the lower grades. For example, the 
Joint Council on Economic Education’s 
Piggy Bank (JCEE, 1984), a software package 
for K-3rd grade students, introduces the ab- 
stract concept of money in concrete terms, a 
presentation which is appropriate for 7-8 
year-old students. And the learning activity 
is presented in a curriculum context familiar 
to teachers, that is, developing basic math 
skills such as counting. 

At the high school level, software packages 
are available dealing with complex concepts 
and topics. For example, the JCEE Market- 
place is a three-cognitive-level tutorial on 
price determination. The complex concept is 
treated abstractly using approaches which 
are consistent with the intellectual capacity 
of the high school student, textbook, and 
curriculum. 

Experience—as evidenced by software de- 
veloped to date—demonstrates that the com- 
puter can be programmed to produce learn- 
ing activities fairly easily. Individuals have 
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been successful in developing imaginative and 
interesting economics activities, when judged 
against the landscape of pre-college econom- 
ics instruction. While not all software for 
economics instruction have desirable char- 
acteristics, enough do that they should cause 
us to be optimistic about the future. 

In addition to optimism arising from mild 
successes to date, there is another major rea- 
son for optimism about the future of com- 
puters and economics education. The struc- 
ture of economic knowledge, the ability to 
break that knowledge down into component 
parts, the cumulative nature of acquisition of 
economic knowledge, and the ease of finding 
examples of ways of usefully applying eco- 
nomic knowledge, all have great consistency 
with the way in which knowledge must be 
structured and interpreted in order to de- 
velop computer learning activities. 

Despite my fairly generous and optimistic 
views on the present generation of economics 
software, it is difficult to ignore the literature 
on computers in the schools which contains 
more than passing reference to the inade- 
quacy of education software in general. Much 
the same has been heard about economics 
software at the K-12 level. 

In my opinion, there are two main reasons 
for the general dissatisfaction. One reason 
stems from the fact that appropriate evalua- 
tion paradigms for software/computer use 
have yet to be developed. Especially at the 
grade school level, “it is difficult to test for 
the effectiveness of a simulation package in 
improving educational attainment when that 
package attempts to achieve goals which are 
difficult to achieve with a textbook, lecture or 
discussion” (Robert Schenk and John Silvia, 
1984, p. 241). Research on the effectiveness 
of the microcomputer as a substitute for or 
complement to present teaching and learning 
—especially at the K-12 levels—is nonex- 
istent! In its place is uncertainty and uncer- 
tainty breeds dissatisfaction. 

Another and perhaps more fundamental 
dissatisfaction with present software arises 
from a widespread belief that “drill and 
practice” and “tutorials” are glorified page 
turners. Since observers find most K-12 
software to be drill and practice and tutorial 
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aimed at lower cognitive levels, they natu- 
rally judge the present generation of software 
to be poor. I part company with those who 
base their judgement on this criterion be- 
cause there is “...considerable evidence that 
‘intellectual skills...require considerable ex- 
ercise before they become fully effective. 
Consequently, even though practice is a less 
glamourous goal for computer-based educa- 
tion, it is one that should be vigorously 
pursued” (Robert Lesgold, 1983, p. 69). 

I think the criticism of and dissatisfaction 
with present-day educational software is seri- 
ous, but not because drill and practice and 
tutorial are inherently poor uses of the com- 
puter, but rather because the dissatisfaction 
reflects a much more serious problem. In 
Section II, I will argue that a new body of 
research knowledge will be required to en- 
able the discipline of economics to take full 
advantage of the computer. 

The absence of research of the kind needed 
has forced software developers to rely on 
personal classroom experience and profes- 
sional intuition to design instructional activi- 
ties on the computer. Since experiences and 
intuition differ from one developer to the 
next, we tend to see rather different paths 
being mapped out to reach identical learning 
outcomes. This instructional design tech- 
nique is certainly not unique to the prepara- 
tion of computer materials. One need only 
pick up any two principles texts to see two 
authors differing in their views about what 
ideas in what sequence are prerequisite to 
learning a complex concept. But, unlike 
printed texts, a user other than developer 
cannot alter the program to suit his or her 
own “style” or approach. So, the program 
either is dismissed as incorrect, inappro- 
priate, or interesting but trivial. 


I, The Computer and Economics: 
Potential and Path to Progress 


Up until now, the more powerful applica- 
tions of the computer have eluded economics 
and will continue to do so until research of a 
particular kind is conducted which will enable 
developers of economics software to produce 
computer activities which demand intensive 
intellectual participation on the part of the 
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student, guide students through optimal se- 
quences of discrete pieces of economic 
knowledge accumulating to a desired learn- 
ing objective, diagnose and treat errors in 
reasoning, and build on the unique char- 
acteristics of individual students. This is the 
potential of the computer, a potential which 
is as yet beyond the grasp of economics. 
For progress to be made in designing 
powerful computer applications in econom- 
ics, it is clear that intuition, personal ob- 
servation, and the simple transformation of 
unique classroom lectures into computer lec- 
tures will not serve us well in the future. 
What is required is the filling of a research 
agenda which was outlined exactly thirty 
years ago at the Riverdale Conference. The 
conference issued the following call: 


Economists and educators alike need to 
know what problems their students— of 
varying abilities are interested in; or 
can be interested in. They need to know 
whether the commonly used methods 
for working through problems to un- 
derstanding actually develop the 
knowledge and competence that are 
hoped for. They need to understand 
the learners’ environment against which 
things to be learned are by necessity 
presented. 

Work of a realistic, perceptive, and 
intelligent sort depends upon an accu- 
rate and complete knowledge of facts 
(what is being done, what can be done, 
the relationships among various factors 
and teaching success however defined), 
it seems undesirable to trust “common 
sense”, or unsystematically acquired 
“experience”, for its acquisition. Sys- 
tematic, objective, scientific investiga- 
tion—a program of research—seems 
definitely to be called for. 

[James Gemmell et al., 1954, p. 142] 


While the Riverdale Conference did not 
deal explicitly with computer applications, 
the questions raised there, in retrospect, are 
most relevant to the task of producing 
knowledge that will enable the development 
of more powerful economic education soft- 
ware. In fact, had their suggestions been 
followed, economics software might have had 
a different look today. As it stands, econom- 
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ics is not included among those disciplines 
that have a robust understanding of the role 
of lower cognitive skill development in lead- 
ing to higher skills. For example, 


In mathematics, research efforts are be- 
ginning to achieve a rapprochement 
between understanding and drill; in 
reading evidence accumulates for the 
dependence of the “intellectual” as- 
pects of reading on automation of 
lower level skills, such as word recogni- 
tion; even in domains such as radi- 
ology, the role of highly overlearned 
perceptual skills in the course of di- 
agnostic reasoning is becoming im- 
portant. [Lesgold, p. 69] 


Because of this research, other disciplines 
are much more comfortable with and accept- 
ing of drill and practice and tutorial pro- 
grams than economics seems to be. And their 
drill and practice and tutorials are quite 
different than anything available in eco- 
nomics. In short, econoniics does not have 
.a literature comparable to mathematics 
and physics. Witness the following sample 
of paper titles: “Unlearning Aristotelian 
Physics; A Study of Knowledge Based 
Learning”; “Expert and Novice Performance 
in Solving Physics Problems”; and “Learn- 
ing Without Understanding: The Effect of 
Tutoring Strategies on Algebra Misconcep- 
tions.” A quick perusal of this list suggests 
that research in other disciplines has been 
and is being pursued to answer three im- 
portant questions: is there anything “sys- 
tematic” about errors students make? What 
are the key differences between “expert” 
thought/probiem solving and “novice” ap- 
proaches? What are the component parts 
(i.e., the building blocks) of the disciplines in 
question? These issues bear a strong resem- 
blance to those identified at the Riverdale 
Conference. 

It is my contention that answers to these 
questions are basic to the development of 
educational software of great value. I argue 
that because mathematics and physics and 
several other disciplines have such a litera- 
ture, they also have a “different” type of 
software available. 

In physics, for example, computer pro- 
grams are available that allow students to 
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compare what would happen if their naive 
beliefs were true with what happens in a 
world governed by Newton’s laws. This pro- 
gram would not be possible unless their re- 
search program clarified differences in novice 
knowledge vs. expert knowledge. 

In mathematics, a programmed diagnostic 
system is available that determines whether 
deleting one or two specific steps in the 
subtraction process leads to the exact error 
pattern a child displayed. The program al- 
lows a specific conceptual problem to be 
more readily identified and then overcome. It 
is possible not only to detect missing knowl- 
edge, but also to provide hints that lead 
students to discover missing steps in their 
mathematics procedures. 

This program—though far from perfect 
—would not have been possible without a 
prior research program which identified the 
specific steps in mathematics problem solv- 
ing and systematically linked errors in math 
to the missing or incorrect steps. 

A number of other examples could be 
given here. But, in general, it is likely that 
the absence of economic education research 
of the kind being done in several other disci- 
plines will hinder the ability of the econom- 
ics discipline to take full advantage of the 
power of the computer. Other disciplines are 
making rapid advances along these lines, 
economics is not. 


III. The Future: A Broadened Research Agenda 


There are some immediate needs for re- 
search on the use of the computer in eco- 
nomics. There is an immediate need for 
answers to questions like: 

1) Is the computer more effective as a 
substitute for or complement to alternative 
means of transmitting economic knowledge? 

2) To what extent does drill and practice 
activity contribute to higher-order learning 
in economics? 

3) What are the optimal classroom en- 
vironments and educational inputs for using 
the computer in teaching economics? 

A longer-term research program needs to 
begin to identify how economic knowledge 
can be broken down into its component parts 
and how the parts are to be assembled in 
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sequences leading to specific learning out- 
comes. Prerequisite knowledge, including the 
experience and intellectual maturity of stu- 
dents at various age levels, needs to be ad- 
dressed against the backdrop of the cognitive 
processes of information accumulation, in- 
formation processing, and information utili- 
zation. Each of these cognitive processes 
needs substantial research to uncover its 
marginal contribution to “expert” economic 
knowledge levels in economics. 

For example, with the process of informa- 
tion accumulation, just what role do personal 
experiences play, how important to higher- 
order thinking are personal experiences, and 
how important to higher-order thinking is 
knowledge of the definitions of key econom- 
ics concepts? 

Research needs to be done on information 
processing—that is, what cognitive processes 
or problem-solving models do students use 
to sift through economic information? 

We need to determine not only which ideas 
and concepts are prerequisite to higher-order 
thinking in economics, but also how one goes 
about recognizing them when they are not 
known by novices, and how one knows when 
to reach out and draw in another concept 
and how to link them together in a sequence 
to be able to deal with economics problems/ 
issues of high complexity. 

Finally, differences between “experts” and 
“novices” in the ways in which economic 
information is accumulated, processed, and 
utilized needs to be studied. Perhaps this is 
the most crucial item on the research agenda. 

This is an imposing research agenda, yet 
an important one if we are to truly realize 
the potential of the computer. And, while it 
is the quest for realizing the educational 
potential of the computer which heightened 
the urgency of this research, the computer 
also appears to be a possible solution to 
some of the questions raised. The computer 
appears to have great power as a research 
tool—because it offers researchers a way of 
presenting alternative economic learning se- 
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quences without being tainted by instructor 
differences. 

Experiments using alternative sequences 
can be devised to measure the differences in 
learning outcomes for students with different 


' backgrounds, experiences, intellectual matur- - 


ity, prior knowledge, and learning styles. The 
ability to replicate such studies is also en- 
hanced. 

Thus, intuition and experience no longer 
need be the only information used to decide 
which knowledge sequence is best for teach- 
ing a particular economic concept. Armed 
with this new knowledge, “smart” programs 
can be written to diagnose student readiness 
for economics learning, select the best se- 
quence of ideas, and present the student with 
virtually an unlimited array of remedial work 
and application problems relevant to the stu- 
dent’s characteristics. 
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Macro Simulations for PCs in the Classroom 


By Kart E. Case AND Ray C. FAir* 


There has always been a large difference 
between macroeconomics in the classroom 
and macroeconomics as it is used in practice. 
Macroeconomics of the classroom is basi- 
cally theoretical, and it is taught almost 
exclusively in a simple comparative stat- 
ics framework. Practicing macroeconomists, 
on the other hand, work with time-series 
data, sophisticated statistical techniques, and 
large-scale macroeconometric models. The 
PC revolution has now made it possible to 
bring macroeconometric models into the 
classroom. 

The model in Fair (1984), which consists 
of 128 equations, has been programmed to 
run on a PC; this paper will discuss its 
potential for use as a teaching tool at the 
elementary and advanced levels. The experi- 
ence so far has been quite encouraging. 


I. Hardware Requirements 


The software was written with the aim of 
minimizing the amount of memory needed to 
run the program. This amount turned out to 
be 128K, which includes the memory needed 
for the operating system of the computer. 
Although the model is fairly large (238 en- 
dogenous and exogenous variables), only five 
quarters’ worth of data are needed in core 
memory at any one time. Data for five 
quarters are needed because the model has 
lagged values of up to four quarters. After 
the model is solved for a given quarter (the 
fifth quarter in memory), the results for that 
quarter are written to the disk, a new 
quarter’s worth of data are read (with the old 
first-quarter’s data dropped from memory), 


* Wellesley College, Wellesley, MA 02181, and Cowles 
Foundation, Yale University, New Haven, CT 06520, 
respectively. The software discussed herein is marketed 
under the name of FAIRMODEL by Economica, 2067 
Massachusetts Avenue, Cambridge, MA 02140. The 
accompanying workbook is by Anthony Blackburn and 
Case (1985). 
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and the model is solved for the new quarter. 
This process is repeated throughout the pre- 
diction period. Because of this structure, the 
program does a fair amount of reading from 
and writing to the disk. 

The program runs on IBM and IBM-com- 
patible personal computers; it also runs on 
the DEC Rainbow and the Wang. It can be 
used on computers with only one disk drive, 
although two disk drives are more conve- 
nient. A version of the software allows one to 
use Lotus 123 to analyze the output; for this 
version the memory requirement is 192K. It 
takes about 10 to 20 seconds on a standard 
IBM PC to solve the model for one quarter. 
A twelve-quarter solution thus takes about 2 
to 4 minutes. 


Il. The Software 


The software is menu driven and is easy to 
use even for students who have no prior 
experience using PCs. One of the main things 
that users must learn is the treatment of data 
sets. Included with the software is a “base” 
data set. This data set contains data on the 
endogenous and exogenous variables for the 
period of interest and all the other informa- 
tion, such as the coefficient estimates, that 
are needed to solve the model. For many 
applications the period of interest is an ac- 
tual forecast period, for example, 1984:4 to 
1987:4. In this case the values of the endoge- 
nous variables in the base data set are pre- 
dicted values. If the period of interest is 
some historical period, the values of the en- 
dogenous variables in the base data set are 
the actual values. The teacher or student can 
use the “historical” part of the software to 
create a base data set for any six-year period 
from 1952 on. 

Assume that the base data set is for an 
actual forecast period, so that the endoge- 
nous variable values are predicted values. 
This means that if a forecast is run with no 
changes made to the base data set, the pre- 
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dicted values of the endogenous variables 
will simply be the values already in the data 
set. The job of the student is to change some 
of the information in the base data set and 
run a new forecast. The main menu that the 
user faces is as follows: 





Enter . To 
1 Change assumptions about 
monetary policy. 


2 Change exogenous federal 
government fiscal policy variables. 


3 Change exogenous state and local 
government variables. 

4 Change exogenous foreign sector 
variables. 

5 Change other exogenous variables. 

6 Change equations by the use of 


add factors. 
7 Drop or add equations. 
8 Take equations to begin after the 
beginning of the forecast period. 
9 Change coefficient values. 
10 Exit. - 


The monetary and fiscal policy options (1 
and 2) are the ones most often used. These 
are discussed in Sections III and IV below. 
Options 3, 4, and 5 allow other exogenous 
variables to be changed. Option 6 allows add 
factors to be used, something which is not of 
much interest for teaching purposes. Option 
7 allows equations to be dropped, which 
means that the equations are not used and 
the endogenous variables that are explained 
by the equations are taken to be exogenous. 
This option is sometimes useful for examin- 
ing subsets of the model’s equations. Option 
8 allows the equations to be dropped for 
only part of the forecast period. Finally, 
option 9 allows the coefficient values to be 
changed. An example of the use of this op- 
tion is presented in Section III. 

Once the changes have been made, a new 
forecast is run. New data are created from 
this run, which consist of the user’s changes 
from the base data set and the new predicted 
values. The student can then use the software 
to examine the differences between the pre- 
dicted values in the two data sets. These 
differences are the effects that the changes 
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have had on the endogenous variables in the 
model. As many new data sets can be made 
as the user likes, any previously created data 
set can be used as a base data set, and any 
two previously created data sets can be com- 
pared. The fact that all the information about 
an experiment is contained in one data set 
makes it very easy to compare alternative 
runs. 

If the period of interest is historical (any 
period except the current forecast period), 
then the endogenous variable values in the 
base data set are the actual values, and a new 
“base” data set must be created before any 
changes are made. This data set is created by 
simply solving the model over the period of 
interest with no changes made. The endoge- 
nous variable values in this data set are then 
predicted by the model and are the ap- 
propriate ones from which to make compari- 
sons when changes are made in running ex- 
periments. If the changes were made from 
the original base data set, the differences 
between the endogenous variable values in 
the new and base data sets would have in- 
cluded the predictive errors, which are not, 
of course, a result of the user’s changes. 


III. Intermediate and Advanced Teaching 


Knowledge of the structure of the model is 
needed for intermediate and advanced teach- 
ing. The theory behind the model is that 
agents make decisions by solving multiperiod 
optimization problems. The key decision 
variables for households are consumption 
and leisure, and the key decision variables 
for firms are prices, wages, production, in- 
vestment, and employment demand. A typi- 
cal estimated equation in the model has a 
decision variable on the left-hand side and 
variables that are assumed to affect the deci- 
sion on the right-hand side. 

The first step in teaching with the model is 
simply to go through the 30 estimated equa- 
tions. There are 9 estimated equations for the 
household sector: three categories of con- 
sumption (service, nondurable, and durable), 
housing investment, four categories of labor 
supply (labor force participation of males 
25-54, females 25-54, and all others, and 
the number of people holding two jobs), and 
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a demand for money equation. There are 12 
equations for the firm sector. The 7 most 
important explain the firm sector’s price level, 
production, investment, demand for workers, 
demand for hours per worker, the wage rate, 
and the demand for money. The other 5 
equations explain overtime hours, dividends, 
interest, inventory valuation adjustment, and 
depreciation. The explanatory variables in 
the main equations are consistent with the 
view that households maximize utility and 
firms maximize profits. The equations are 
fairly easy to explain since one can appeal to 
students’ knowledge of microeconomics. 

The short-term interest rate in the model is 
explained by an interest rate reaction func- 
tion of the Federal Reserve, and this is a 
good equation to discuss next. It is a “lean- 
ing against the wind” equation in the sense 
that the Fed is estimated to allow the short- 
term interest rate to rise as 1) inflation rises, 
2) labor markets get tighter, 3) real output 
growth increases, and 4) lagged growth of 
the money supply increases. The inclusion of 
this equation in the model means that mone- 
tary policy is endogenous, 

The remaining 8 estimated equations in 
the model include two term structure equa- 
tions (explaining a long-term bond rate and 
a mortgage rate), a stock price equation, a 
demand for currency equation, an equation 
explaining bank borrowing from the Fed, a 
demand for imports equation, an equation 
explaining unemployment insurance benefits, 
and an equation explaining the interest pay- 
ments of the federal government. 

The next task is to review the 98 identities. 
A key feature of the model is that all flow- 
of-funds and balance-sheet constraints are 
met, and many of the identities relate to 
these constraints. There are six sectors in the 
model (household, firm, financial, foreign, 
state and local government, and federal 
government), and for each sector there is an 
identity determining its level of savings. The 
sum of savings across sectors is zero, since 
the revenue of one sector is the expense of 
some other sector or sectors. There is also an 
identity for each sector that relates the level 
of savings of the sector to changes in its 
assets and liabilities: any nonzero value of 
savings in a period must result in the change 
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in at least one asset or liability. Explaining 
these identities carefully for one sector al- 
lows one to go through them quickly for the 
other sectors. The remaining identities in the 
model, which are equations like the GNP 
definition, can also be quickly reviewed. 
One is now in a position to have the 
students run some experiments. A good start- 
ing point is to have the change be an increase 
in federal government purchases of goods, 
which is a standard expansionary fiscal-policy 
action. This change can be analyzed under 
four different assumptions about monetary 
policy. In other words, four solutions of the 
model can be made for the fiscal-policy 
change, each solution corresponding to a dif- 
ferent assumption about monetary policy. 
The four assumptions are: 1) the interest rate 
reaction function used (monetary policy en- 
dogenous), 2) the short-term interest rate 
unchanged from the base case, 3) the money 
supply unchanged from the base case, and 4) 
nonborrowed reserves unchanged from the 
base case. 7 
Having the students explain carefully the 
reasons for the differences across the mone- 
tary-policy assumptions is an effective way of 
having them learn about the links between 
monetary policy and fiscal policy. Under each 
of the assumptions, the amount of govern- 
ment securities outstanding (the open market 
operations variable of the Fed) is endoge- 
nous, and the students should be required to 
explain why the government securities vari- 
able changed in the particular way that it did 
for each run. An example of a difference 
between runs is that the economy is more 
expansionary under the assumption of an 
unchanged interest rate than it is under the 
use of the interest rate reaction function. 
With the interest rate reaction function, the 
Fed responds to the fiscal-policy action by 
allowing interest rates to rise, which slows 
the expansion. The increase in government 
securities outstanding is larger in this case. 
Explaining the four cases generally takes 
two or three class periods. There are two 
types of things to be learned from these 
results. One is the response of the household 
and firm sectors to the fiscal-policy change, 
and the other is the relationship between 
monetary policy and fiscal policy. The results 
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‘for the household and firm sectors can be 
related to the prior discussion of the individ- 
ual equations for these sectors. The model 
has the feature that both an expansionary 
fiscal policy and an expansionary monetary 
policy stimulate private demand, and so to 
some extent one can consider the question of 
the relationship between monetary policy and 
fiscal policy without knowing too much about 
the detailed responses of the household and 
firm sectors. This makes the results some- 
what less model specific than one might 
otherwise think. Also, accounting for the 
flow-of-funds and~balance-sheet constraints 
is not model specific in the sense that these 
are just identities, and so anything that is 
learned from this accounting framework is 
not model specific. For example, crowding 
out issues can be easily examined since any 
deficit that the government runs from an 
expansionary fiscal-policy action must be 
financed by an increase in savings of at least 
one other sector, and the model tells one 
directly which sectors are doing the increased 
saving. 

The next step is to run other fiscal-policy 
experiments. Various tax rates can be 
changed, the level of transfer payments can 
be changed, and the number of government 
jobs can be changed. These runs allow the 
effects of different fiscal policies to be com- 
pared (given the same monetary-policy as- 
sumption for each experiment). For example, 
a decrease in the personal income tax rate 
increases labor force participation in the 
model (a positive labor supply response), 
which, other things being equal, leads to a 
rise in the unemployment rate. The relation- 
ship between output changes and unemploy- 
ment rate changes is thus different for this 
experiment than it is for the experiment in 
which government spending on goods is in- 
creased, where there is no direct labor supply 
response. 

Pure monetary-policy experiments can also 
be run. The short-term interest rate, the 
money supply, or the level of nonborrowed 
reserves can be made exogenous and changed. 

An example of an interesting advanced 
experiment is the following. First, run a par- 
ticular experiment and record the results. 
Second, change the coefficients in the de- 
mand for money equations to alter the inter- 
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est sensitivity of the demand for money. 
Then run the same experiment for the differ- 
ent coefficient values, record the effects, and 
explain the differences. (This experiment will 
require a different base run because of the 
different coefficients used.) 

Many other exogenous variables in the 
model can be changed. One of considerable 
current attention is the price of imports. An 
increase in this variable generally has the 
effect of increasing domestic inflation and 
decreasing real output. This negative correla- 
tion between inflation and output is contrary 
to the positive correlation that generally re- 
sults when demand is stimulated by mone- 
tary or ‘fiscal policy. These different correla- 
tions show the student that there is no simple 
relationship between inflation and output in 
the economy. 

After a few weeks of going through results, 
students begin to understand simultaneous 
effects. They can think through a rather com- 
plicated series of variables affecting one 
another. They also learn that most changes 
take time to work themselves out in the 
economy. 

As a final note, we have found that stu- 
dents often think of interesting experiments. 
One example is the following. The two term 
structure equations in the model are not 
consistent with the expectations theory of the 
term structure if expectations of the short- 
term interest rate are rational in the Muth 
sense. In other words, the model does not 
have rational expectations in the bond 
market. One student, however, forced the 
model to have this feature by dropping the 
two estimated term structure equations and 
adjusting the long-term rates to be consistent 
with the model’s future predictions of the 
short-term rate. This was done by solving the 
model many times, each solution correspond- 
ing to a particular set of values of the long 
term rates, until, given the model’s predic- 
tions of the short-term rate, the consistency 
requirement was met. 


IV. Elementary Teaching 


Elementary students are introduced to the 
basic concepts of macroeconomics through 
simple comparative static models. Textbooks 
begin with an explanation of “equilibrium 
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national income determination.” The simple 
aggregate supply/demand equilibrium model 
continues to be a very useful pedagogical 
tool. It provides a basic structure within 
which theoretical debates and policy options 
can be discussed. Although many concepts 
and alternative theories can be incorporated 
into this structure (for example, theories of 
consumption/savings behavior), there are a 
number of problems that result from its use. 
One problem is that students often come 
away from principles courses with a very 
inaccurate impression of time lags and of the 
magnitude of potential policy impacts. Shift- 
ing the aggregate demand curve in a static 
model, for example, will reveal the direction 
that most variables will move, but not the 
magnitude or timing of the movements. Good 
students in principles courses will be able to 
tell you that a personal tax cut is likely to 
increase disposable income, initially increase 
both savings and consumption, and ulti- 
mately raise the “equilibrium level of GNP” 
by a multiple of the original tax cut. What 
they cannot tell you is how long it takes to 
get to the new “equilibrium,” or how large 
the ultimate change in GNP is likely to be. 
In teaching the multiplier we speak of 
“periods” (as smaller and smaller disequi- 
libria lead to the new equilibrium), but the 
periods are used only to teach the character 
of the adjustment process and they are never 
tied to actual intervals of time. The multi- 
plier values that students think exist in the 
real world are usually not sensible. It is not 
uncommon for even good students to think 
that the multiplier is greater than five “since 
the marginal propensity to save is less than 
The use of the software for the Fair model 
provides a useful way of teaching students 
about the adjustment process and about the 
likely size of the policy effects. The model 
can be used for this purpose without having 
to teach the detailed specification of the 
model. For example, students can simply 
take the base forecast for some period, in- 
crease real government purchases of goods 
by one billion dollars, and observe and plot 
the resulting changes in real GNP over the 
period. This can be done under the various 
assumptions about monetary policy, and by 
running these experiments the students can 
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get a good idea of both the size of the policy 
effects over time and the influence of mone- 
tary policy on fiscal policy. 

Another important use of the software at 
the elementary level is examination of the 
historical data. Elementary students receive 
only a cursory exposure to the empirical side 
of macroeconomics and recent economic his- 
tory. If data are discussed at all, they are 
presented in ‘simple tables. Elementary texts 
do contain descriptions of recent events, but 
students “hands on” learning is generally 
accomplished by working through exercise 
sets built around simple hypothetical econo- 
mies (“the king decides to stimulate demand 
with a tax cut of 10”). 

Experiments with the Fair model use real 
data and can be constructed around actual 
historical events. To prepare for the experi- 
ments, it is useful to have students do a 
series of descriptive exercises with the quar- 
terly macroeconomic data. Over the last 
fourteen years, when was the unemployment 
rate the highest? What happened to real GNP 
over the same period? Explain the relation- 
ship between real and nominal GNP. How 
much did real GNP per capita grow between 
1960 and 1970? Between 1970 and 1980? 
Describe the behavior of the money supply 
between 1970 and 1975. 

Once the students have some familiarity 
with the data, the simulation experiments 
can begin. The workbook that accompanies 
the software contains 49 experiments. Most 
experiments begin with a newspaper or mag- 
azine article describing some event, con- 
troversy, or historical period. For example, 
last year there was a widely publicized de- 
bate between Martin Feldstein and Donald 
Regan about whether the Fed should hold 
the line at 6 percent money growth or move 
to an 8 percent target. The model can be 
used to simulate these two policies, and stu- 
dents can the compare the results. Which 
yields higher interest rates? Is there an im- 
pact on nominal GNP? On real GNP? Ex- 
plain the links. What happens to projected 
inflation under the two policies? 

Another experiment is more historical. 
President Ford asked for and got a substan- 
tial tax cut in the spring of 1975 (newspaper 
article). At the same time the Fed was pursu- 
ing an easy monetary policy (look at M1 
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growth and interest rates). Both policies were 
in response to the recession that hit bottom 
in May of 1975 (verify). A modest “recovery” 
began in the second half of 1975 (what is 
meant by recovery?). Now go back to 1975 
and do away with the tax cuts. What would 
have ,happened? Now restore the tax cuts, 
but hold money growth to 4 percent. Who 
was more responsible for the recovery, Arthur 
Burns or Gerald Ford, or is this question 
. meaningful? 

- Other experiments include an examination 
of the effects of policy changes on labor 
supply and.investment. In 1981 Robert Eisner 
did a major project for the Office of Tax 
Analysis at the Treasury Department in 
which he simulated the corporate tax cuts of 
the 1981 Economic Recovery Tax Act using 
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several large econometric models (DRI, 
Chase, etc.). Nearly identical experiments 
were run by 37 undergraduate Public Fi- 
nance students at Wellesley College who 
analyzed the supply-side impacts of smaller 
and larger tax cuts. 
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Cost Effectiveness of Computer-Assisted 
Economics Instruction 


By DARRELL R. Lewis, BRUCE R. DALGAARD, AND CAROL M. BOYER* 


Is computer-assisted instruction (CAI) in 
economics cost effective? The early en- 
thusiasm and verified instructional effective- 
ness of CAI during the 1960’s and early 
1970’s led many to believe that CAI adapta- 
tions would increase into the 1980’s. Al- 
though CAI was especially visible in the 
teaching of college-level economics, a recent 
review of the literature indicates that the use 
of CAI in economic education appears to 
have peaked during the early to mid-1970’s 
(Dalgaard et al., 1984). The decline that fol- 
lowed is often attributed to questions of the 
cost feasibility and cost effectiveness of CAI 
in both economic education (John Soper, 
1974) and in education generally (Robert 
Butman, 1973; Denyse Forman, 1982; and 
Greg Kearsley, 1977). In light of recent ad- 
vances in computer technology and recent 
marketing innovations in the development, 
dissemination, and use of mini and micro 
computers (including concurrent cost reduc- 
tions), many of the previously discontinued 
CAI activities may now be both cost feasible 
and cost effective, and should therefore be 
reconsidered. 

Unfortunately, however, systematic efforts 
to collect data on the costs of CAI are seri- 
ously lacking. Those few studies that do re- 
port cost data do so only for mainframe-type 
CAI systems that, for the most part, are now 
at least five to ten years out of date. Clearly 
what is needed today is not only more cur- 
rent, carefully designed cost information, but 
also systematic assessments of the cost feasi- 
bility and cost effectiveness of both existing 
and new CAI systems. 


*Professor, Associate Professor, and Research Spe- 
cialist, respectively, University of Minnesota, Minneapo- 
lis, MN 55455-0211. 
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I. Is CAI Effective? 


Within the field of economic education, 
surprisingly little is known about the effec- 
tiveness of CAI. For example, virtually noth- 
ing has been reported in the literature on the 
use of CAI in elementary and secondary 
schools. Although one could generalize from 
studies that focus on other subject matter 
areas, additional studies clearly are needed 
in economic education at these pre-college 
levels of instruction. 

Even at the college level, only a few stud- 
ies have systematically examined the effec- 
tiveness of CAI in economic gducation. Of 
the twenty-one studies of college-level CAI 
reviewed by Soper, for example, only six had 
included any empirically based assessment of 
student performance (i.e., achievement and 
attitudes); fewer still had made any reference 
to costs. A more recent review by John 
Siegfried and Rendigs Fels (1979) focused on 
seven experiments that had assessed college- 
level CAI in terms of its impact on cognitive 
achievement, student attitudes, retention, and 
the distribution of benefits between high- 
and low-achieving students. All seven re- 
ported positively on the effectiveness of CAI. 
Only two other carefully designed studies of 
the effectiveness of CAI in economics are 
reported in the literature (Donald Paden and 
Michael Barr, 1980; James Marlin and James 
Niss, 1982). 

Unlike the recent literature in economic 
education, the education research literature 
has shown a consistent interest and involve- 
ment in CAI at all levels of instruction. 
Other reviewers generally support the effec- 
tiveness of CAI and usually conclude that it 
is effective in improving student achieve- 
ment. At the elementary school level, for 
example, a number of extensive reviews (see 
especially Forman; Dean Jamison et al., 
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1976; James Kulik et al., 1983) all reported 
results from a large number of independent 
studies showing substantial instructional ad- 
vantages for CAI. Although it has proven 
more difficult to show the achievement ad- 
vantage of CAI at higher levels of instruc- 
tion, these same reviewers generally con- 
cluded that CAI was at least as effective as 
conventional instruction at the secondary and 
college levels. 

Perhaps the most important and consistent 
finding in the education research literature 
concerning the effectiveness of CAI is its 
effect on instructional time. Although seldom 
addressed in most studies, whenever instruc- 
tional time has been examined, CAI has been 
found to have profound effects in reducing 
instructional time for students. In studies 
from both school and industry settings, CAI 
has been reported as saving anywhere from 
30 to 90 percent of student learning time 
(Butman; Kulik et al., 1983). Paden and 
Barr, for example, reported that CAI stu- 
dents not only performed better in econom- 
ics than non-CAI students, but that they also 
spent less time studying than their non-CAI 
peers. 

When student attitudes toward the subject 
matter and the quality of instruction are 
assessed, they are generally favorable with 
respect to CAI (in economic education, see 
especially Bernard Booms and D. Lynne 
Kaltreider, 1974; Paden and Barr). Other 
reviewers also have found that the effect of 
CAI is even stronger and more positive on 
student attitudes toward computers than on 
attitudes toward the subject matter and the 
quality of instruction. 

In addition to the positive effects that CAI 
reportedly has on student achievement, atti- 
tudes, and instructional time, the research 
literature reveals several other advantages for 
CAI, including its capability for individual- 
izing the instruction process; for keeping 
students informed of their progress through 
immediate feedback and achievement sum- 
maries; for simulating experiences not possi- 
ble without a computer; and for allowing 
students to review previous instruction, re- 
quest special help, or continue on to extra 
learning activities (in economic education, 
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see especially Allen Kelley, 1972; William 
Davisson and Frank Bonello, 1976). 


I. Is CAI Economical? 


If the above generalizations are valid, then 
one should expect the use of CAI in some 
instructional settings to contribute to en- 
hanced efficiency. At the least, in assessing 
alternative methods of instruction, one must 
examine all of the likely costs and outcomes. 
Clearly, it is necessary to establish a basis for 
comparing CAI with alternative methods of 
instruction in terms of ‘costs and outcomes 
before any assessment can be made of the 
alleged efficiency or cost effectiveness of CAI. 
Most importantly, even when no significant 
differences in student achievement are real- 
ized from the introduction of CAI into an 
instructional setting, one should expect to 
realize (and measure) changes both in stu- 
dent-teacher ratios and student instructional 
time. 

To illustrate, consider the following exam- 
ple. Assume an instructional setting where 
students with CAI score about the same 
as students with conventional instruction. 
Classroom instructor costs are assumed to be 
$1.40 per student hour. With CAI, however, 
we note that each instructor can manage (i.e., 
teach) twice as many students. Consequently, 
instructor costs per student hour can be re- 
duced by one-half or $0.70. Add $1.50 for 
the terminal-hour cost of a CAI system 
(computed as the average total cost per hour) 
and $3.60 per hour for student time (oppor- 
tunity cost for lost wages) for a total cost of 
$5.80 per student hour on the computer sys- 
tem. Average time-improvement factors for 
CAI of 0.7 are not unreasonable (Butman), 
so final total cost per equivalent classroom 
hour is about $4.00. This might compare 
with a cost of $1.40 per hour for the instruc- 
tor plus $3.60 for student time or $5.00 total 
for conventional instruction. Given the above 
assumptions, a cost savings of approximately 
$1.00 per hour is forecast for CAI in this 
illustration. In other words, CAI is 20 per- 
cent more efficient than conventional instruc- 
tion. 

As a real example, when Deltak, Inc. (1981) 
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compared its industrial training programs 
and considered the cost of student time, it 
found that a five-day, instructor-led course 
of 10 students was more costly than a com- 
puter-enhanced, learner-paced, multimedia 
approach at a ratio of $1,120 to $680. In 
short, in this example, conventional class- 
room training was 65 percent more expensive 
than CAI. 

Computer-assisted instruction can contrib- 
ute to instructional efficiency (and can be 
more cost effective than conventional in- 
struction) provided certain instructional out- 
comes are realized. In simplest form, CAI 
can be cost effective if (a) it costs the same 
as conventional instruction but contributes 
more to student achievement in the same 
amount of instructional time, or (b) it costs 
less or results in less training /instructional 
time for students to achieve the same learn- 
ing outcomes as conventional instruction, 
and/or (c) it results in an increase in stu- 
dent-teacher ratios (which can be translated 
into lower overall costs to the system).' 


TII. Cost Analysis of CAI 


It should be clear from the above discus- 
sion that one needs cost information in order 
to make fully rational decisions about CAI. 
Unfortunately, very little hard data are re- 
ported in the literature. Often what informa- 
tion does exist has limited application. For 
example, almost all of the early investiga- 
tions of cost factors related to the use of CAI 
explored only their cost feasibility. Specifi- 
cally, these studies accumulated cost data 
related only to the acquisition, implementa- 
tion, and maintenance of CAI. It is im- 
portant to note that cost-feasibility questions 
do not consider student performance (i.e., 
achievement and attitudes) relative to the 


‘Unfortunately, most of the current use of CAI has 
been in the form of additions to conventional instruc- 
tion and thus precludes realizing many of these cost 
savings. This has undoubtedly resulted from the reality 
that most school and classroom settings do not permit 
the instructional and curricular flexibility necessary to 
substitute capital (in the form of new technology such as 
CAD for labor in the teaching /learning process. 
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costs of alternative methods of instruction. 
Costs may be compared but not with student 
performance in mind. Moreover, studies that 
do address ‘the cost feasibility of CAI are 
really addressing budgetary costs and not 
economic costs. 

Cost-effectiveness studies, on the other 
hand, consider some objective measure of 
student performance in alternative instruc- 
tional settings, with the cost of delivering 
instruction as the determinant. Almost all of 
the studies identified in the previous section 
related only to some measurement of the 
effectiveness of CAI as compared to conven- 
tional instruction. Very few studies reported 
cost data in any form. Although a few cost- 
feasibility studies of CAI are emerging in the 
literature, cost-effectiveness studies of CAI 
are still noticeable by their absence.” 

There is some precedent for the applica- 
tion of cost-effectiveness analysis to instruc- 
tional delivery systems. Martin Carnoy (1976) 
and J. Mayo et al. (1975), for example, 
analyzed the economic costs and benefits of 
educational television; and K. Lumsden and 
C. Ritchie (1975) attempted to analyze the 
cost effectiveness of educational technology 
in a university setting. Few studies, however, 
have examined issues relating to costs or cost 
effectiveness of CAI. To illustrate, we can 
find virtually nothing on costs in the- 59 
studies of college-level CAI evaluations that 
were examined by Kulik et al. (1980). The 59 
studies reported only on student achieve- 
ment, the correlation between student apti- 
tude and achievement, course-completion 
rates, student attitudes, and instructional 
time. A meta-analysis by Kulik and his col- 
leagues indicated that 54 of the 59 studies 
reported on student achievement whereas 
only 8 of the 59 studies reported on instruc- 
tional time. The latter is the only variable in 


2This paper is a partial product of a larger project 
wherein we are developing a more formalized cost func- 
tion with parametric estimations derived from field-based 
cost data on the use of CAI with micro computers in the 
public schools. We expect to relate such cost informa- 
tion to various forms of outcome data in order to 
estimate cost effectiveness for alternative instructional 
settings. 


94, AEA PAPERS AND PROCEEDINGS 


most of the reported studies that might allow 
for any cost analysis. In a subsequent study 
by Kulik et al. (1983), a meta-analysis of 51 
studies on CAI at the secondary level yielded 
similar results. Again, no mention was made 
of the costs of CAI except in two studies that 
reported only on instructional time. 

It is both surprising and disappointing to 
note that out of literally hundreds of cita- 
tions in the education research literature on 
CAI, only six studies have reported any sys- 
tematic examination of the empirical basis of 
costs (Fred Hofstetter, 1983; Jamison et al., 
1970; Jamison et al. 1976; Kearsley; Henry 
Levin and Louis Woo, 1981; Paden and 
Barr). Moreover, only the studies by Jamison 
et al. (1970) and Paden and Barr systemati- 
cally compared CAI costs in terms of value- 
added in student achievement with those of 
conventional instruction and reported on the 
relative success and cost effectiveness of CAI. 
An earlier study by Kelley did report in 
summary terms on the perceived cost ef- 
fectiveness of TIPS (Teaching Information 
Processing System) in economic education, 
but unfortunately no empirically based cost 
data were presented or analyzed. ~= 

In summary, few studies in the education 
literature address the cost factors associated 
with CAI, even fewer systematically consider 
student instructional time and the cost 
effectiveness of CAI, and none addresses the 
cost factors associated with the use of micro 
computers in CAI. 


IV. Future Directions for CAI 


A recent national survey by Jack Cham- 
‘bers and Alfred Bork (1980) assessed the 
current and projected use of the computer 
in U.S. public secondary and elementary 
schools, with special emphasis on the use of 
new micro CAI systems. The results showed 
that 74 percent of all districts responding to 
their survey used the computer to support 
their instructional process and 54 percent 
used CAI. Furthermore, 75 percent of the 
districts indicated that their teachers were 
interested in developing new CAI programs. 
Chambers and Bork concluded that in the 
next decade, “cost reductions due to mass 
production and consumption for home enter- 
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tainment and learning will permit cost-effec- 
tive uses of computer-assisted learning in 
both the traditional classroom and in other 
settings” (p. 5). 

Given these current and projected activ- 
ities for CAI and the micro computer in 
the U.S. public elementary and secondary 
schools, why has so little been reported, 
especially in the recent research literature in 
economic education? We believe the answer 
lies both in the research literature and in a 
number of institutional circumstances within 
higher education. 

First, it is important to note that until 
recently almost all software and program 
developments for CAI have taken place in 
the offices of university faculty. Moreover, 
and again until only recently, most faculty 
were familiar and worked almost exclusively 
on mainframe, research-type computer sys- 
tems. At the same time, the central computer 
facilities of most universities were expensive, 
perceived as fixed costs in the short run, and 
selected and purchased for their research ca- 
pabilities. Consequently, both faculty and 
central administrators have had strong in- 
centives to preserve the functional form of 
existing computer systems. Therefore, many 
universities have been more than willing to 
provide departments with CAI services for 
only their marginal costs, and often even 
free, simply because such provision of service 
provides additional rationale for use by 
central administration with regents and legis- 
lators for the preservation, or even expan- 
sion, of their present computer systems. 

Second, given this focus on mainframe 
computer systems, it appears that by the 
mid-1970’s many users of CAI-~at least in 
college-level economics—were becoming dis- 
illusioned about its likely cost effectiveness 
(Soper). As evidenced by the lack of atten- 
tion to CAI in the economic education litera- 
ture, its rate of use even at the college level 
appears to have dropped off appreciably. It 
also is important to note that in many cases 
when external grants and departmental sub- 
sidies were withdrawn (as, for example, in 
the cases of two rather large-scale CAI pro- 
jects in economics at Illinois and Wisconsin), 
the projects were often similarly terminated 
or drastically reduced. The realities of equip- 
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ment and on-line costs in the mid-1970’s 
apparently dictated a lack of cost effective- 
ness for CAI at the college level. Even today, 
after ten years and millions of dollars spent 
on development and marketing costs by 
Control Data Corporation, only seven uni- 
versities in the United States have adopted 
some form of the PLATO mainframe system 
for teaching economics. At least in the past, 
the major reason that many such projects 
were considered not to be cost effective was 
that the hardware and delivery systems were 
so expensive. Although there were un- 
doubtedly other cost savings (such as trading 
capital for labor, freeing instructional staff 
for other educational services, and saving 
student instructional time), the perceived 
costs- of CAI technology apparently pre- 
cluded university-funded continuation of the 
projects at that time. 

In short, the biases and fixed costs within 
higher education have precluded much flexi- 
bility, many resources, and much attention 
to the use of micro computers in CAI. More- 
over, little in the literature concerning the 
costs of CAI has been either reported or 
persuasive.’ At the same time, however, the 
public schools have had few such hindrances 
or disincentives, and the private companies 
have been actively pursuing these targets of 
opportunity. l 

As discussed above, the research literature 
dealing with CAI does provide evidence that 
CAI can be effective in the teaching/learn- 


ing .process within some instructional set- 


tings. Nonetheless, the fundamental question 
remains, is CAI currently cost effective? 

The literature, at best, only gives us very 
limited information on this critical question. 
For most of the reported uses of CAI and at 


3It is important to note that, in addition to the lack 
of cost information on the new micro computer technol- 
ogy, a second factor limiting the implementation of CAI 
via micro computers is likely to be the unavailability of 
inexpensive software. In this regard, a number of com- 
mercial companies are rapidly developing such software, 
especially for use in the elementary and secondary 
schools. The Joint Council on Economie Education 
(1984), through its recent National Computer Economic 
Education Program, also is targeting CAI as an area of 
needed curriculum development and is currently sup- 
porting software development efforts. 
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all levels of instruction, we still do not know 
the answer to the question of whether CAI is 
cost effective. Our review of CAI cost analy- 
sis and evaluation studies in both economic 
education and education generally indicates 
that, at least at the college level through the 
mid-1970’s when almost all CAI was on 
mainframe type systems, CAI probably was 
not cost effective. On the other hand, with 
the current costs of computer hardware less 
than 20 percent of what they were only seven 
years ago, and with the costs of such hard- 
ware and communication systems making up 
approximately 50 to 90 percent of the total 
costs for CAI (Dalgaard et al.), it is safe to 
assume that the current costs of using micro 
computers are probably less than 30 to 60 
percent of the total costs at the time the 
earlier studies were conducted. It also is safe 
to assume that any reduction in the costs of 
technology has been accompanied by in- 
creases in labor costs. Together, these factors 
make CAI a strong candidate today for reex- 
amination and possible adoption at all levels 
of instruction. In short, CAI may have be- 
come both cost feasible and cost effective! 
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THE DEREGULATION OF BANKING IN THE UNITED STATES* 


Legislative Construction of the Monetary Control Act of 1980 


By RICHARD H. TIMBERLAKE, JR.* 


[The Monetary Control Act] is one 
of the most complex and least under- 
stood pieces of legislation that I have 
ever seen come before a legislative 
body. It has been referred to as every- 
thing from a Christmas tree to a forest 
primeval, the latter probably being the 
more appropriate phrase. 

U.S. Senator Donald Stewart, 
Congressional Record, 
March 27, 1980, p. 6910 


The Depository Institutions Deregulation 
and Monetary Control Act (DIDMCA) of 
1980 was hailed by Senator William Prox- 
mire, one of its sponsors in the U.S. Senate, 
as the “most significant banking legislation 
since [the passage of the Federal Reserve Act 
in} 1913.” Title I in the bill extended the 
Federal Reserve’s control over reserves to all 
depository institutions and added some other 
powers as well. Title II called for the phasing 
out of all government-imposed interest rate 
ceilings on banks and other financial institu- 
tions and generally removed competitive 
inequities between them. The Act has in total 
eight Titles, which deal with Truth in Lend- 
ing Simplification, State Usury Laws, 
Amendments to the National Banking Laws, 
and other matters. The first two Titles, how- 
ever, contain the important substance of the 
Act as well as its contradictory implications: 
The power of the Fed and its regulatory 
scope are greatly extended. At the same time, 
restrictions on freedom of economic activity 


t Discussants: William Beranek, University of Georgia; 
Richard K. Vedder, Ohio University. 
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Business, University of Georgia, Athens, GA 30602. 
References to the Federal Reserve Bulletin are abbrevia- 
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for the rest of the banking and financial 
system are significantly relaxed. 

Economists and bankers have concurred 
with Senator Proxmire on the importance of 
the DIDMCA of 1980. They have long 
recognized the desirability of regulatory sim- 
plification, such as homogeneous reserve re- 
quirements for banks and abolition of inter- 
est rate ceilings on time deposits, so they 
have applauded the deregulatory aspects of 
the Act. They have been remiss, however, in 
failing to point out the disparate treatment 
of institutions implied by the two major 
“Titles,” and especially the significance of 
the additional powers granted the Fed. 

The debates on the bill in both Houses of 
Congress reveal the procedure by which these 
two dissimilar provisions were incorporated 
into the same law. Fundamental to this result 
were the opinions and testimony of Feder- 
al Reserve Board spokesmen who signifi- 
cantly influenced congressional committees 
and were thereby instrumental in gaining 
additional powers for the Fed. 


I. The Ancestry of the DIDMCA of 1980 


The Monetary Control Act of 1980 began 
in 1979 in the House of Representatives as 
the Consumer Checking Equity Act of 1979 
(H.R. 3864) and the Monetary Control Act 
of 1979 (H.R. 7). Also proposed earlier were 
three different Senate bills: S. 85 would have 
made membership in the Federal Reserve 
System mandatory for all depository institu- 
tions, S. 353 would have had the Fed pay 
market interest rates on the reserve account 
balances of Federal Reserve member banks, 
and S. 1347, another Monetary Control Act 
of 1979. H.R. 7 was the only one of these 
earlier bills to pass either House before the 
final bill. It passed the House of Representa- 
tives in 1979, but its counterpart in the 
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Senate, S. 1347, was not debated. All of these 
earlier bills served as “ancestors” for the bill, 
H.R. 4986, that finally passed both Houses 
in 1980. 


Il. The “Problem” of Fed Membership 


Hearings and deliberations on these vari- 
ous House and Senate bills began in early 
1979. On February 26 of that year, G. 
William Miller, who was then Chairman of 
the Fed’s Board of Governors, commented at 
length before the Senate Committee on 
Banking, Housing and Urban Affairs on both 
S. 85, the “Proxmire bill,” and S. 353, the 
“Tower bill.” 

The first issue Miller addressed was the 
attrition of Fed membership. Banks had been 
steadily leaving the Federal Reserve for over 
25 years; between 1970 and 1978, the decline 
numbered about 300 banks (out of about 
14,500). The decline in membership was 
accompanied by a reduction in the propor- 
tion of members’ deposits to total bank de- 
posits from 81 to 72 percent. The explana- 
tion for this decline was seen to be the high 
interest rates caused by inflation. Fed mem- 
ber banks were required to keep zero-interest 
reserve balances with the Fed Banks of their 
districts. They also were entitled to certain 
services, such as the clearing of checks and 
access to the discount window. As nominal 
interest rates rose behind inflation during the 
1970’s, these zero-return reserve accounts be- 
came more burdensome. The new freedom 
achieved by nonbank financial institutions 
that allowed them to create quasi-demand 
deposits and to pay interest on them required 
a similar allowance for banks so that the 
latter could stay competitive in the struggle 
to get and keep depositors (Miller, p. 230). 

All Fed officials, who subsequently testified 
on the various bills Congress considered, em- 
phasized this “ problem.” Their argument was 
that loss of membership also meant a loss of 
Federal Reserve control over the banking 
system. “All the legislative proposals” Paul 
Volcker stated in his testimony, “need to be 
judged first of all against the central objec- 
tive: We need to strengthen our ability to 
implement monetary policy in a variety of 
possible circumstances...” (1979, p. 823). 
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The bills, H.R. 7 and S. 85, he noted, would 
be accompanied by substantial reduction in 
“reserve balances that would be held in 
Federal Reserve Banks. These balances,” he 
asserted, “and only these balances, provide 
the ‘fulcrum’ for the efficient conduct of 
monetary policy” (1979, p. 825). Volcker’s 
views were echoed a few months later in the 
House by Henry Reuss of Wisconsin, who 
stated: “What this bill does...is give the 
monetary authorities a power they desper- 
ately need [sic] if they are going to pursue 
{an anti-inflationary policy]....Unless they 
have a ‘fulcrum,’...a reserve base upon which 
they can conduct their open market policy, 
they are incapable of regulating the money 
supply” (CR, 125, 1979, pt. 15, p. 19689). 
The Fed’s line of argument is open to the 
criticism of an invalid premise—the implica- 
tion that Federal Reserve monetary control 


depends critically on member bank reserve 


accounts in Fed Banks. Left out of this 
accounting are the banks’ holdings of vault 
cash—Federal Reserve notes—that increased 
from $7 billion in December 1970 to $17 
billion by the end of 1978. These notes are 
also legal reserves. They, too, are supplied by 
the Federal Reserve System in the same 
manner as reserve accounts, and are held by 
both member and nonmember banks and by 
all other financial institutions. 

These two items together compose the 
major elements of the monetary base, the 
total of which is under Fed control on a 
day-by-day basis no matter what the values 
are of each constituent part. As the base is 
changed by Fed policies, so are changed in 
varying degrees the components of the con- 
ventional money stocks, M, and M,. Fur- 
thermore, Fed authorities know accurately 
the quantity of Federal Reserve notes out- 
standing, how much are held by member 
banks, and how much by all banks. Even if 
Fed membership were to drop to zero and if 
no banks were required to hold reserves, any 
creation of “transaction accounts” would re- 
quire depository institutions to hold some 
kind of providential reserves in the form of 
monetary base items to meet liquidity de- 
mands by other depository institutions and 
depositors. Since the Fed manufactures vir- 
tually all of the monetary base, which is in 
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turn required for the existence of any com- 
mon money, Fed control is complete no 
matter what volume of reserve balances is 
held at Fed Banks. 

The Fed solution to the membership prob- 
lem was to encourage Congress to make re- 
serve requirements mandatory for all deposi- 
tory institutions. H.R. 7, 8.85, and the bill 
that finally passed both Houses of Congress, 
H.R. 4986, contained this provision. Institu- 
tions so affected could still choose to remain 
nonmembers of the Fed, but they would all 
have to keep zero-interest reserve accounts 
with Fed Banks. In addition, they would all 
be entitled to enjoy the privilege of the dis- 
count window. 

This perquisite was emphasized in Fed 
testimony. Use of the discount window had 
shrunk, noted Miller, due to membership 
attrition. Nevertheless, the window was still 
“the lender of last resort” to the payments 
system. “If the proportion of institutions 
having access to this facility were to decline,” 
he warned, “individual institutions...could 
not...cushion temporarily the impacts of 
restrictive monetary policies.... Thus, the 
Federal Reserve may find that its ability to 
limit growth in money and credit in order to 
curb inflation was being unduly impeded 
because the safety valve provided by the 
discount window was gradually losing its 
` effective coverage” (p. 230). 

Miller’s final argument is absurd. The Fed’s 
powers to promote inflation, as well as to 
abate inflation, have nothing to do with the 
` discount window. Furthermore, his remarks 
state that the Fed can “limit growth in mon- 
ey and credit in order to curb inflation” 
without a discount window and without di- 
rect control over bank reserves. 

In any case, the contemporary Fed has 
powers far beyond the scope of discount 
window accommodation. It creates monetary 
base constantly and positively, not just when 
an occasional bank needs extra liquidity. To 
put it baldly, virtually every hour of the day 
the Fed is acting as a “lender of last resort” 
by creating notes and reserves via open 
market purchases of government securities. 
In this holistic creation of money, the role of 
the discount window is negligible. The mone- 
tary base at the end of 1980 was $155 billion 
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while loans to member banks at this time 
were less than $1.5 billion. As a source of 
monetary base material, discounts to mem- 
ber banks were therefore less than 1 percent 
of the total. 

Not only has discounting become a negli- 
gible sideline of Fed policy in the creation of 
monetary base, but banks have a much 
broader area in which to market their reserve 
needs or bounties—the Federal funds mar- 
ket. The activity in this market swamps the 
minor operations of the discount window. 
Fed funds and repurchase agreements just 
for large member banks were around $108 
billion in late 1980, compared to less than 
$1.5 billion in Fed loans to members (FRB, 
1981, p. A6). 

No essential function in the payments sys- 
tem would be harmed in the slightest by the 
abolition of .the discount window. It is an 
anachronism. Its only “function” is to act as 
a Federal Reserve showpiece—a public rela- 
tions device to suggest to Congress, the 
media, and the general public that the Fed is 
some kind of an insurance agency against 
financial disaster. 


Il. Federal Reserve Note Collateral 


One of the more intriguing sections in 
Title I of the DIDMCA comes under the 
subsection labeled “Miscellaneous Amend- 
ments.” It expands the “eligible collateral” 
provision for Federal Reserve notes out- 
standing to include the fully guaranteed obli- 
gations of a foreign government or the agency 
of a foreign government, as well as any other 
financial assets that may be purchased by 
Reserve Banks (FRB, 1980, p. 448). The 
question implied by this provision is, why 
would the Fed need more collateral for notes 
when it could already monetize unlimited 
quantities of government securities that were 
all eligible collateral? 

The bill H.R. 7, when first put together in 
1979, had no provision for any change in 
collateral allowances. Congressman Ron Paul 
noted that only in the third version of H.R. 7 
did the collateral provision surface for the 
first time, “but...without one word of [for- 
mal] testimony from the Fed” (CR, 125, 
1979, pt. 15, p. 19678). 
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The Fed had quietly worked in the amend- 
ment at the conference committee meetings 
(CR, 125, 1979, pt. 15, p. 19678). Congress- 
man William Stanton of Ohio noted that the 
amendment had been “added to the bill at 
the last moment without any testimony from 
the Fed or any other witness” (CR, 125, 
1979, pt. 15, p. 19679). The objections of 
Paul, Stanton, and others succeeded in get- 
ting the collateral amendment deleted. The 
bill then passed the House by a vote of 
340-20 (CR, 125, 1979, pt. 15, p. 19690). 

In the next session of Congress the bill 
(H.R. 4986) that ultimately became the 
DIDMCA of 1980 was introduced. It was 
debated in both Houses, and ended up in 
another House-Senate conference committee 
to resolve disagreements. The conference 
committee report then went back to each 
House for consideration. 

Even though the final bill mandated uni- 
versal reserve requirements controlled by the 
Fed, it also anticipated a general reduction 
of reserve requirements overall to a uniform 
value around 12 percent. Such a reduction 
implied that total reserve balances kept at 
Federal Reserve Banks, plus vault cash re- 
serves in the form of coin and Federal Re- 
serve notes, would probably decline (the Fed 
estimated) by about $15 billion. This change 
was to take several years so that depository 
institutions would experience no immediate 
hardships or windfalls. 

When Senator Proxmire presented the bill 
to the full Senate, the provision that an- 
ticipated reduction of reserve balances at the 
Fed had suddenly become a “problem” re- 
quiring the re-inclusion of the infamous col- 
lateral provision. The reason for Proxmire’s 
“problem,” however, resulted from his pro- 
grammed misinterpretation of the Fed’s pro- 
cedures for creating money. “A portion of 
the Federal Reserve’s securities portfolio,” 
he explained, “...represent[s] purchases 
made [by the Fed] with reserves deposited by 
member banks. Since the Monetary Control 
Act would release [sic] about $15 billion 
in reserves, a comparable amount of securi- 
ties would need to be sold. This would reduce 
the collateral available for Federal Reserve 
notes [!].” Such a reduction, Proxmire con- 
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tinued, could proceed to the point where the 
Fed had inadequate collateral for the is- 
sue of notes. The supplementary collateral 
provisions in the bill would alleviate this 
“technical” problem (CR, 126, pt. 6, 1980, 
p. 6897, emphasis added). 

In the House debate over H.R. 7 several 
months earlier, Chalmers P. Wylie of Ohio 
had similarly “explained” the Fed-commer- 
cial bank relationship to his House col- 
leagues: “The banks hold some of these 
reserves [created by open market operations] 
as vault cash and the rest goes into the 
Federal Reserve System which it uses for 
investments—the return from which goes to 
the Treasury of the United States [sic]” (CR, 
125, pt. 15, 1979, p. 19669, emphasis added). 
With these “explanations” of Fed oper- 
ations, any resulting legislation could hardly 
be rational. 

Volcker had earlier testified before Prox- 
mire’s committee and had cultured this 
twisted “explanation.” Reductions in reserve 
requirements for depository institutions, he 
had stated, “could be technically unworkable 
because [they] might result in insufficient 
amounts of...eligible financial assets to meet 
the collateral requirements against notes.” 
The House, Volcker observed, had rejected 
the extension of collateral provisions in the 
H.R. 7 bill. To meet these objections, he 
suggested adding to the present. list “only 
assets acquired abroad arising from time to 
time out of our foreign currency operations.” 
Specifically, he wanted “short-term foreign 
government securities” (1979, p. 828). In a 
later statement made on February 4, 1980, 
Volcker again mentioned the “problem,” and 
volunteered that “...we are prepared to 
supply an appropriate amendment that could 
be attached to any bill that would deal with 
the problem” (p. 147). 

The Conference Committee received the 
amendment and accepted Volcker’s rationale 
for it. As everyone acquainted with Fed op- 
erations knows, the money-creating process 
works exactly opposite the way “explained” 
by Proxmire and Wylie. As the Fed buys the 
securities, it perforce creates member bank 
reserve accounts or Federal Reserve notes 
for which the government securities serve as 
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collateral. The Fed can never be short of 
collateral for its monetary base “obligations” 
because it has always created exactly the 
same dollar amount of monetary base as the 
dollar value of the securities it has purchased. 

Regardless of collateral, Federal Reserve 
notes are “legal tender for all debts, public 
and private.” Eligible collateral is at best 
simply a security provision that limits the 
items the Fed is allowed to monetize. It is a 
leftover from the time 50 to 70 years ago 
when the notes were not legal tender and the 
Fed was an entirely different kind of institu- 
tion. Collateral security is a pointless flourish 
for legal tender currency. 

Actual experience since the passage of the 
DIDMCA indicates that no problem would 
have arisen (as indeed it could not) with only 
conventional collateral available for Fed 
notes. Even though reserve accounts at Fed 
Banks did decline as reserve requirements 
were phased down toward 12 percent, the 
Fed’s consolidated statement during the 
period 1981-84 never showed less than an 
excess of $9 billion in conventional collateral 
over the outstanding issues of Federal Re- 
serve notes (FRB, 1981-83, Tables 1.18, p. 
A-11). 

After the DIDMCA of 1980 had been 
operational for a few years, Charles Partee of 
the Federal Reserve Board appeared again 
before the House Banking Committee and 
reported on the Fed’s use of the new col- 
lateral provision. He noted that Fed holdings 
of foreign currencies “arose as a result of 
active intervention in foreign exchange mar- 
kets by the Treasury and the Federal Re- 
serve...” (1983, p. 194). On January 1983, 
such holdings were $5.3 billion, primarily 
composed of German marks, Swiss francs, 
and Japanese yen. Partee suggested that the 
substance of the Monetary Control Act and 
the responsible policy attitude of the Fed 
were “ample safeguards to prevent section 
105(b)(2) from being used by the Federal 
Reserve as a basis for assisting governments 
in financial difficulties” (1983, p. 195). Yet in 
the next paragraph, he admitted that part of 
the Fed’s holdings were Mexican pesos 
acquired in connection with the Bank of 
Mexico’s drawing on the $325 million swap 
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arrangement with the Federal Reserve. The 
peso holdings were then “invested” in an 
interest-bearing account at the Bank of 
Mexico. “When the swap drawing is un- 
wound,” Partee assured the committee, “the 
pesos will be exchanged with the Mexican 
central bank for dollars at the same rate of 
exchange at which they were acquired” (1983, 
p. 195). However, the income report of the 
Federal Reserve Banks for the year 1983 has 
the following deduction from current in- 
come: “$456 million of unrealized loss on 
assets denominated in foreign currencies 
related to revaluation of the assets at market 
exchange rates” ( FRB, 1984, p. 109). 


IV. Conclusion: The Inevitability of Federal 
Reserve Power 


The overwhelming votes by which the 
DIDMCA of 1980 passed both Houses of 
Congress primarily reflected the deregulatory 
aspects of Title IJ rather than the augmented 
powers of the Fed under Title I. Most con- 
gressmen simply “checked out” on the vote 
because they favored more and fairer com- 
petition in the financial industry. 

Since the Federal Reserve already had 
complete control over the monetary system, 
the DIDMCA of 1980 could not augment 
the Fed’s money-creating powers. The Act, 
however, extended the Fed’s regulatory pow- 
ers over the financial system and it added to 
the Fed’s ability to intervene in foreign affairs 
by buying and monetizing foreign govern- 
ment obligations. It therefore put the Fed 
into the role of a silent partner, or even a 
surrogate, of the State Department for bail- 
ing out bankrupt foreign governments who 
had unmanageable debts due to several large 
banks in the United States. 

Fed officials in their testimony to congres- 
sional committees persistently and doggedly 
advanced one major theme: the Fed had to 
have more power—to fight inflation, to pre- 
vent chaos in the financial industry from 
deregulation, and to act as an insurance in- 
stitution for failing banks who might drag 
other institutions down with them. By misdi- 
rection and subterfuge, the Fed inveigled an 
unwary Congress into doing its bidding. The 


` 102 } AEA PAPERS AND PROCEEDINGS 


Fed’s success serves as an object lesson in 
demonstrating the ineffectiveness of legisla- 
tive checks on the scope of policy actions 
assigned to an agency with discretionary 
powers. 
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Deregulation and Monetary Reform 


By LELAND B. YEAGER* 


In the past we could distinguish sharply 
between currency and checkable deposits, on 
the one hand, and savings accounts and other 
near- and nonmoneys, on the other hand. 
Unambiguously defining money and measur- 
ing its quantity has now been growing more 
difficult. Inflation-boosted nominal interest 
rates have promoted wriggling around re- 
quirements for non-interest-bearing reserves 
and around interest rate ceilings. Responses 
include money market funds, money market 
deposit accounts, NOW and Super-NOW 
accounts, overnight repurchase agreements, 
aspects of the Eurocurrency market, and 
cash-management accounts offered by bro- 
kerage houses. Deregulation has been blur- 
ring the distinction between banks and non- 
banks and between things that do and things 
that do not function as media of exchange. 

The late Robert Weintraub, among others, 
used to argue (1984, for example) that de- 
Spite institutional changes, the functional re- 
lation between nominal GNP and the quan- 
tity of money will remain stable—money 
being properly defined. Adjusted definitions 
and adjusted demand or velocity functions 
can continue yielding good fits. Weintraub 
expected continuing success with money de- 
fined as fully checkable accounts in deposi- 
tory institutions plus currency in circulation 
and nonbank travelers’ checks. 

But does such a possibility warrant con- 
fidence in being able to conduct a quantity- 
oriented monetary policy from month to 
month and day to day? What accounts should 
be deemed fully checkable? Which institu- 
tions count as depository institutions? Figur- 
ing out, ex post, how money should have 
been defined and regulated is not the same as 
knowing how to do so currently. (Thomas 
Simpson, 1984; John Wenninger, 1984; and 
Gillian Garcia, 1984, offer recent discussions 
by Federal Reserve economists.) 

Robert Hall (1982) has expressed skepti- 
cism about the old idea of quantity control: 
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...[MJonetary regulations imposed by 
the American and British governments . 
of the past century create a more-or-less 
stable relation between a certain class 
of assets called money and nominal 
spending..., but different regulations 
would alter that relation. [p. 1552] 


Regulation of financial institutions 
...had...implications for the stability 
of the demand for money. ...[MJost 
important, a wide variety of methods 
of carrying out transactions and hold- 
ing wealth were regulated out of ex- 
istence. [p. 1554] 


...the money stock itself is a crea- 
ture of inefficient regulation. [p. 1555] 


I do not say that the monetarists were 
wrong in advocating their steady-growth rule. 
But their remedy was not taken in due time, 
the disease has grown more complicated, and 
their old prescription may no longer be the 
best. 

Rolling deregulation back might conceiv- 
ably restore stable links between money and 
other variables. However, deregulation is no 
mere product of ideology. Regulations have 
been succumbing to powerful market incen- 
tives not easily overcome. Conceivably, also, 
new monetary linkages might stabilize after 
the current process of transition has run its 
course. Who can foretell the future? 


I. The BFH System 


Prudence recommends being ready: we 
should contemplate radical alternatives to 
our existing and changing monetary regime. 
Even reforms never adopted may provide 
contrasts affording insights into our present 
unsatisfactory method of giving determinacy 
to our unit of account. 

The unit in which we quote prices, express 
debts and terms of other contracts, and keep 
accounts is the value of the dollar of fiat 
money, the scruffy dollar bill. This unit is 
analogous to units of weight and length and 
is at least as often used in everyday activities. 
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Yet its size is determined in a haphazard, 
precarious, and downright preposterous man- 
ner. 

I wish time permitted detailing the absurd- 
ities of making our unit of account be the 
supply-and-demand-determined value of the 
unit of the fiat medium of exchange. Supply 
and demand fail to balance smoothly and 
continuously because they do not meet on a 
specific market and determine a specific price. 
“The money market” is just a figure of 
speech, not a reality; so monetary disequi- 
librium gets corrected only in a roundabout 
and often painful way. 

One radical contrast with our existing sys- 
tem appears in what Robert Greenfield and I 
(1983) have called the BFH system (crediting 
Fischer Black, Eugene Fama, and Robert 
Hall for ideas borrowed). The unit of account 
would no longer coincide with the unit of the 
medium of exchange. No homogeneous me- 
dium of exchange would exist as a possible 
rival unit. The government would define the 
new unit, just as it defines units of weights 
and measures. The definition would run in 
terms of a bundle of commodities so compre- 
hensive as to have a nearly stable value 
against goods and services in general. The 
items in the bundle would be precisely 
specifiable ones with continuously quoted 
prices. 

The government would exert a nudge 
against the inertia of old practices by con- 
ducting its own transactions and accounting 
in the new unit. The government is bound to 
influence a new system by the particular way 
it disengages from its domination of the cur- 
rent one, so policymakers can hardly avoid 
considering what sort of reform is desirable. 
Apart from promoting the new BFH unit, 
the government would practice laissez-faire 
toward the financial system. It would be 
forbidden to issue money. (The reform is 
quite different from the often-proposed com- 
posite-commodity money.) i 

Deregulation would give full scope to 
innovative financial intermediation. Private 
enterprises would, in effect, repackage invest- 
ment portfolios into convenient media of 
exchange. No one can confidently predict 
future details. It seems likely, though, that 
institutions would emerge combining the fea- 
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tures of today’s banks, money market funds, 
and stock mutual funds. Some holdings in 
these institutions would presumably be div- 
idend-yielding equity shares; others would 
be accounts denominated in the BFH unit 
and bearing interest at competitive rates. In 
either case, people would not only stipulate 
prices and payments but also write checks 
on these holdings in the single, precisely 
defined, stable unit, not in heterogeneous 
goods and securities. 

Would checks drawn on and deposits in 
financial institutions be redeemable? (The 
same question applies to currency, for some 
institutions would presumably issue notes 
and even coins denominated in the BFH 
unit.) It is unlikely—because so awkward— 
that institutions would offer and customers 


` demand redemption in bundles of the actual 


commodities defining the unit. “Indirect 
redeemability,” as James Buchanan has sug- 
gested calling it, is more likely. Competition 
might lead institutions to cash checks and 
redeem their currencies and deposits in 
whatever quantities of gold or of specified 
securities equalled in total value as many 
standard commodity bundles as the numbers 
of units of account denominating the obliga- 
tions to be redeemed. 

It is important that institutions would sim- 
ilarly settle net balances due on account of 
checks (and banknotes) presented at their 
clearinghouse. They would transfer gold or 
securities actually worth as many commodity 
bundles as the numbers of units of account 
to be settled. Professionals would make and 
implement the required calculations every 
business day, and the ordinary person would 
no more need to know just what determines 
the purchasing power of the BFH unit than 
he needs to know what determines that of 
the dollar nowadays. 

Furthermore, routine settlements. at the 
clearinghouse would provide part of the scope 
for arbitrage that would maintain the oper- 
ationality of the unit’s commodity definition. 
Suppose, with Arthur Okun (1981, p. 290), 
that the standard bundle consists of 1 ball + 
1 orange (the principle illustrated is the same 
with a multi-item bundle). Suppose, further, 
that market forces make 1 ball worth 3 
oranges. Then the BFH unit is worth 14 
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balls and, equivalently, 4 oranges. Prices are 
U.75 for a ball and U.25 for an orange, 
totaling U1, as they should. Any discrepancy 
would provide an opportunity for profitable 
and corrective arbitrage. Numerical exam- 
ples could readily be given if space per- 
mitted. 

Although practices under the BFH system 
would displace money as we now know it, 
they would not entail the textbook incon- 
veniences of barter. The advantages of a 
single definite unit of account and conve- 
nient methods of payment would be retained 
and enhanced. Apart from crucial differences 
in the unit and in the media for redeeming 
their obligations, financial institutions would 
be practicing something similar to free bank- 
ing under a gold standard. (On the success of 
free banking in Scotland up to 1845 and for 
analysis, see Lawrence White, 1984.) 

With the unit of account and media of 
exchange divorced, the unit’s value (like the 
meter’s length) would be established by defi- 
nition, not by regulation of any quantity. 
Quantities of media of exchange would be 
limited by the real (unit-of-account) quanti- 
ties people were willing to hold. Quantities 
would be constrained in much the way oper- 
ating for mutual-fund shares nowadays, for 
nearmoneys until the recent blurring of the 
distinction between them and circulating 
media, and for money itself in an individual 
small country to which the purchasing power 
of its unit is dictated under an international 
gold standard, The sizes of the asset sides 
and the liability and equity sides of institu- 
tions’ balance sheets would be influenced 
and reconciled largely by market-determined 
interest and yield rates received on the 
institutions’ loans and investments and paid 
to their depositors and shareholders. . 

Trouble in understanding this demand-side 
(as well as supply-side) limit to quantities 
stems, I conjecture, from carrying ideas over 
from our present system of fiat money, whose 
unit is also the unit of account. Under this 
system, expansion of the nominal supply 
causes the nominal amount demanded to 
increase also through shrinkage of the unit’s 
real size. Things would be quite different 
with a unit defined without reference to any 
medium of exchange. 
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With quantities of media of exchange de- 
termined by demand and supply and with 
checkable deposits and equity holdings in 
financial institutions having market-clearing 
flexible yields or prices of their own ex- 
pressed in the BFH unit, monetary disequi- 
librium as we have known it could no longer 
occur. With the value of the unit of account 
spared from sometimes coming under strong 
but sluggishly working upward or downward 
pressure, painful macroeconomic disorders 
would be practically forestalled. 

Beside macroeconomic advantages, the 
BFH system would provide the monetary 
saturation whose absence concerned Milton 
Friedman in his 1969 article, “The Optimum 
Quantity of Money.” Since media of ex- 
change would bear interest or dividends at 
competitive rates, high opportunity costs 
would no longer press holders to spend real 
resources economizing on cash balances. 

A further advantage is absence of any base 
money distinct from more abundant ordinary 
money. No longer could scrambles to get out 
of ordinary money into base money cause 
panics and deflation. Any distrust would be 
concentrated on specific financial institu- 
tions. Investments in them would decline in 
price and quantity. Competition would favor 
the more prudently managed institutions. 
Deregulation would appropriately extend to 
abolishing government deposit insurance. 

Mention of base money reminds us 
of perhaps the greatest difficulty with the 
BFH system, that of making the transition. 
The appearance of attractive alternatives 
would collapse the demand to hold money of 
the present type. Holdings of and liabilities 
on bank-account dollars would pretty well 
match. The problem is the collapse of de- 
mand for Federal Reserve notes and deposits 
and Treasury coins. Either this base money 
would lose its value, expropriating its holders, 
or else the government would have to replace 
it by ordinary, interest-bearing, burdensome 
government debt. 

I see no satisfactory answer to this prob- 
lem of transition. Still, the BFH system is 
worth understanding for the light it sheds on 
our existing system. Furthermore, if the ex- 
isting dollar should be destroyed anyway— 
perhaps by persisting government fiscal irre- 
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sponsibility—it would be a shame to recon- 
struct the same old failed system. 


II. Fisher’s Proposal, Modified 


The awkwardness of shifting away from 
government money recommends considering 
a second-best reform. Abandoning any quan- 
tity rule, it would combine a price-index rule 
with gold redeemability in a manner remi- 
niscent of Irving Fisher’s “compensated dol- 
lar.” (See Fisher, 1920, and compare Willford 
King, 1948, pp. 209-10. The present pro- 
posal differs from Fisher’s only in details and 
in the rationale offered.) 

The monetary authority would be required 
not only to target on a comprehensive price 
index but also to redeem its money on de- 
mand in the (changeable) weight of gold 
actually worth, at current prices, the bundle 
of goods and services used in specifying the 
index. The authority would also be required 
to issue new money in exchange for the 
calculated amount of gold, with perhaps a 
slight spread between its selling and buying 
prices of gold to cover expenses. 

The standard objection to irredeemable 
fiat money managed so as to stabilize a price 
index centers on lags and the attendant 
danger of overshooting and of oscillations 
around the target. Lags supposedly intervene 
between an incipient money-supply-and-de- 
mand imbalance and its reflection in the 
price index and between movements of the 
index and policy responses and their correc- 
tive effects. Under the system suggested here, 
though, two-way convertibility plus arbitrage 
would keep the dollar always equal in value 
to the (variable) quantity of gold that was in 
turn equal in value to a specified bundle of 
goods and services. The problem of lags 
would thus be circumvented (or so it seems 
to me). 

Convertibility of the sort described would 
tie the dollar to the specified bundle. The 
system would not be a gold standard. Some 
other commodity, or some one or more 
securities, might well be the redemption 
medium instead; gold serves here only as an 
example. No such self-aggravating and dev- 
astating scramble for gold could occur as can 
occur under an ordinary gold standard with 
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fractional reserves. Any scramble would re- 
flect itself in an increased price of gold both 
in money and relative to other goods and 
services, thereby automatically reducing the 
physical quantity of gold in which the dollar 
was redeemable. 

Incidentally, the monetary authority would 
not necessarily be restricted to issuing and 
retiring money only against quantities of 
redemption medium offered by or demanded 
by the public. It could aim open market 
operations in securities at stabilizing the price 
index directly and so hold down the volume 
of actual conversions. Still, two-way convert-. 
ibility would be available to keep the dollar 
stable against commodities. 

Convertibility of this sort would be more 
than merely decorative. It would impose an 
additional discipline on the monetary 
authority by requiring it actually to do some- 
thing at the initiative of money holders. If 
excessive money creation had raised the price 
index from the target level of 100 to 120, 
people would be redeeming money of $100 
face value in gold (or other redemption 
medium) quoted at $120, selling the gold for 
$120 and redeeming that money in gold worth 
$144, and so on. Threatened with running 
out of gold, the government would have to 
buy more. In bidding up the dollar price of 
gold, it would be tending in that particular 
way to hold down the physical quantity of 
gold in which the dollar was redeemable. To 
avoid further debasing the purchasing power 
of money and further endangering its gold 
reserves, however, the government would 
have to pay for its gold purchases otherwise 
than by issuing or reissuing money. It would 
have to raise the necessary funds by cutting 
expenditures or by taxes or noninflationary 
borrowing. Such discipline would constrain 
overissue in the first place. 

Monetary management would no longer 
depend on accurate conceptualization, mea- 
surement, and regulation of the quantity of 
money. The logic of this system of a mod- 
ified compensated dollar, like the logic of the 
BFH system, would recommend complete 
deregulation, including free banking. By the 
way, the BFH system might be interpreted as 
a nongovernmental, decentralized, and com- 
petitive version of the system just described. 
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Speculation, Deregulation, and the Interest Rate 


By LEONARD A. RAPPING AND LAWRENCE B. PULLEY* 


Interest rates during the 1980’s have been 
at average levels unprecedented in both 
Europe and the United States since the be- 
ginnings of the Industrial Revolution. For 
those who believe that the Fed controls the 
interest rate, these high rates are attributed 
to the October 1979 decision to target bank 
reserves rather than interest rates. In this 
view, the Fed succeeded in its effort to indi- 
rectly regulate the interest rate by restricting 
bank reserves, and hence credit. However, 
because financial innovation (for example, 
NOW and money market accounts) has 
greatly weakened the link between reserves 
and credit, we reject this view. We propose 
instead that the abnormally high interest rates 
resulted from portfolio or asset adjustments 
in response to interest rate deregulation (the 
October 1979 decision as well as the decon- 
trol of interest rates on deposits) coupled 
with generalized speculation in asset markets. 
This explanation will be empirically con- 
trasted with the loanable funds explanation 
which stresses the flow supply and demand 
for credit and the Fisher-Friedman explana- 
tion which stresses inflationary expectations. 


I. The Theory! 


When severed from the rate of profit, the 
rate of interest is sometimes viewed as result- 
ing from a portfolio choice between bonds 
and money. Under these circumstances, the 
interest rate will depend among other things 
on the market’s expectation of the future rate 
of interest. Of course, uncertainty about the 
future imparts an unavoidable element of 
arbitrariness in determining the interest rate. 
However, under normal circumstances the 
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market will form a conventional view of what 
the rate of interest will be—based largely on 
evidence from the recent past. As long as the 
conventional view prevails, speculators act 
to stabilize the market. However, when the 
normal structure is disrupted, destabilizing 
speculation can drive the prices of assets far 
outside their conventional range, leading to 
the breakdown of the convention and to 
expectations that the unwarranted price 
movement will continue. 

Between 1969 and 1977 the long-term rate 
of interest on Treasury bonds fluctuated be- 
tween 6 and 7 percent—due to the Fed’s 
policy of pegging interest rates as much as to 
the market’s belief that such a policy would 
continue. For eight years the convention held 
and stabilizing speculators were appropri- 
ately rewarded for their activities. But in 
1978 the long rate started to drift up, and a 
year later the Fed renounced the policy of 
pegging interest rates. Some speculators, 
whose. stabilizing activity had been based on 
the Fed’s policy of targeting interest rates, 
were driven out of the market entirely. How- 
ever, because it was understood that the Fed’s 
abandonment of interest rate targets.and the 
continued decontrol of deposit rates were 
signaling higher interest rates and a reces- 
sion, many others were converted to destabi- 
lizing bears. The long rate both rose and 
became unstable. 

Although this simple Keynesian approach 
is insightful, classification of assets into the 
two categories, money and bonds, fails to 
illuminate the effects of decontrol. For the 
purpose of analyzing the decontrol of inter- 
est rates, the dividing line must be fixed 
between those assets whose returns were reg- 
ulated (bills, bonds, and deposits) and those 
assets in which returns are uncontrolled (gold, 
foreign exchange, equities, real estate, and 
real goods). 

Rapping (1979) has argued that a form of 
destabilizing speculation (i.e., seeking short- 
term profits by betting on self-sustained asset 
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price changes and disregarding fundamen- 
tals) and generalized inflation are common in 
periods in which the social conventions 
governing the distribution of income and 
wealth erode and distributional conflict re- 
sults. Under these circumstances, relative 
prices change and economic growth is slow 
and problematic. With the combination of 
conflict, rapidly changing relative prices, and 
slow growth, speculation abounds. The gam- 
bling spirit infects the markets for real estate, 
equities, collectibles, gold and foreign ex- 
change to name the more prominent specula- 
tive vehicles of recent years. 

The expectation (if not always the reality) 

of very high returns now dominates be- 
havior. Under these circumstances, the 
regulation of interest rates will prevent the 
self-generating increase in the prices of 
speculative assets from raising the interest 
rate. However, once interest rates are deregu- 
lated, the return on interest-bearing assets 
will rise in accordance with the high returns 
expected on speculative assets. Depending 
on attitudes toward risk, the interest rate 
might not equal the anticipated yield on the 
speculative assets. 
- We refer to the explanation of high inter- 
est rates described above as the portfolio or 
asset-preference explanation, in which prices 
move in order to equilibrate the demand for 
a stock of assets to the available supply. The 
most widely held alternative view is based on 
the flow supply and demand of credit or 
loanable funds. In this approach, the de- 
mand for credit depends on prices and the 
scale of output, while the supply of credit 
depends on the voluntary savings of the pub- 
lic and on the amount of new credit creation 
by the banking system. 

A third explanation for high interest rates 
is that the prospect of inflation or expected 
inflation affects the present by raising the 
current nominal rate of interest. In this long- 
run competitive equilibrium view, the inter- 
est rate is a result of technology interacting 
with culture and expected inflation rates, all 
of which determine the investment and sav- 
ings decisions of a society. Savings decisions 
result from the choice between present and 
future consumption while investment deci- 
sions are based on expected profitability. The 
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expectation of inflation will be impounded in 
current savings and investment decisions in 
such a way as to raise the nominal interest 
rate in proportion to the expectation of infla- 
tion. 


II. Methodology and Results 
A. The Model 


In expectations form, the basic Fisher 
equation relating the nominal interest rate, 
R, expectations of the real rate, r, and ex- 
pectations of the inflation rate, 7, can be 
written 


(1) R,= En(rdp 1) + Em Me:-1)> 


where $,_, represents the relevant informa- 
tion set available at the beginning of period ¢ 
and E„ represents market expectations. As- 
suming the distribution of Z,,,(7,|¢,_,) to be 
centered on a constant long-run equilibrium 
rate, p, with short-term fluctuations given by 
u,, (1) becomes 


(2) R,=p+ E,,(%,|¢,-1) + u,. 


The earliest attempts to empirically ex- 
amine Fisher interest neutrality have focused 
on (2) above, regressing nominal interest rates 
on actual or lagged inflation rates or some 
measure of expected inflation. The results 
have not been satisfactory. Coefficients on 
expected inflation are often significantly less 
than the predicted value of one, and vary 
across both time periods and maturities. 

In response to mounting evidence that the 
expected real rate itself is not constant, re- 
cent studies have allowed changes in the real 
rate to be associated with changes in a num- 
ber of other variables (often in the context of 
general equilibrium macroeconomic models). 
John Carlson (1977a) and Vito Tanzi (1980) 
examine the effects of changes in real activity 
or business cycle behavior (i.e., shifts in the 
IS curve). In downturns, for example, the 
(expected) real return to capital falls. If, as a 
consequence, the demand for loanable funds 
falls more than the supply, the (expected) 
real interest rate falls. Of course, if shifts in 
the ZS curve can affect real rates, so should 
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shifts in the LM curve. James Wilcox (1983) 
and others have included money supply 
growth as a proxy for the well-known liquid- 
ity effect. Some have suggested increased 
money growth volatility as an explanation of 
high rates, but David Berson (1983) argues 
that interest rate volatility is the more im- 
portant volatility measure, particularly. given 
the role of risk premiums in the finance 
literature. 

In this paper we employ the augmented 
Fisher relationship to examine the hypothe- 
ses presented in the introduction and de- 
tailed in Section I. The model we adopt is 
the following: 


(3) R,= Ex (Me b—-1) + By Em (%1d,—1) +u, 
(4) En (11-1) = 0 — BoE n(m1%,-1) 
— B,LIQ, + B,ACT, + Bson, + V, 


where E,,(7,|$,.,) is included among the 
. explanatory variables in (4) to allow incom- 
plete adjustment to the level of expected 
inflation. LIQ is a liquidity variable reflect- 
ing shifts in the LM curve, ACT is a real 
activity variable for shifts in the JS curve, 
and op, is a measure of interest rate volatil- 
ity to incorporate changes in the risk pre- 
mium. p is the constant component of the 
expected real rate. All beta coefficients are 
expected to be positive. 8, is not constrained 
to unity to allow for tax effects. Combining 
(3) and (4) yields 


(5) R,=p+ BoE, (mI¢,-1)— BLIQ, 
+ B,ACT, + Bsop,+ Wy 


where fy = 8, — B, and w,=u, +v, With a 
suitable proxy for E,,(7,|¢,1) (5) can be 
estimated with ordinary least squares.” 


2 Of course, no available measure of E,,,(7|$,—1) can 
be expected to be error free so an errors-in-variables 
problem exists. However, as Tanzi has shown, the coeffi- 
cients do not seem to be particularly sensitive to the use 
of the Livingston survey data and OLS or any of several 
instruments and 2SLS. Since the Livingston data will be 
used in this study, we note the finding of Kajal Lahiri 
and Mark Zaporowski (1984) that the Livingston data 
consistently underpredict true expectations, in which 
case coefficients based on the Livingston data are over- 
stated. 
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We now relate the model described above 
to the explanations of high interest rates 
previously discussed. Expression (3) is the 
simple inflationary expectations model. The 
liquidity and real activity variables in (4) 
capture the effects of the Keynesian money- 
bonds asset choice and changes in the de- 
mand for loanable funds. Interest rate vola- 
tility is included to control for risk. In Part C 
below, we present evidence that the inflation- 
ary expectations and loanable funds models 
do not explain interest rates after October 
1979. Furthermore, the reported significance 
of a naive shift variable is consistent with the 
presence of increased speculative activity. 


B. The Data 


The expected inflation series is based on 
the Livingston surveys computed by the 
method described in Carlson (1977a, b). The 
survey represents an average of predictions 
by economists of the value of the CPI six 
months from the survey months of June and 
December. Therefore, the nominal interest 
rates used in this study are the six-month 
Treasury bill rates prevailing in those months. 
The period consists of the fifty observations 
1959: 6 through 1983: 12. 

The liquidity variable (LIQ) is measured 
as the growth rate in seasonally adjusted and 
revised M1 (current dollars) over the most 
recent quarter. For example, the value corre- 
sponding to the June observation is the 
growth rate implied by the first- and second- 
quarter observations on M1. The measure of 
real activity used is the growth rate in real 
GNP over the last six months (two quarters).° 
A measure of interest rate volatility, 
Ogn is computed as the standard deviation 
of monthly observations on three-month 
Treasury bill rates over the most recent 
twelve-month period.* 


3In this model, federal tax and spending behavior 
influence the interest rate by their impact on economic 
activity. This by no means exhausts the avenues whereby 
the deficits might affect the interest rate. In particular, 
deficits could alter interest rate expectations and asset 
pricing behavior. 

*The three-month rates were used rather than the 
six-month rates because the monthly observations on 
these rates were more readily available. The Livingston 
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C. Results 


To examine the hypotheses described 
above, we construct the model in (5) above 
with a duplicate set of explanatory variables 
(including the constant) which take on the 
value zero through 1979:6. With these 
changes the estimating equation becomes 


(6) R,= (0 +')+(Bo + 85) En (Tlo) 
— (Bs + BS) LIQ, + (Ba + Bi) ACT, 
+ (Bs; + Bs) op, + Wis 


where the primed values represent changes in 
the coefficients after October 1979. A posi- 
tive and significant value of f’ would be 
consistent with our hypothesis that after Oc- 
tober 1979, traditional economic relation- 
ships in interest rate determination were re- 
placed by what we have labelled speculative 
factors. These influences helped keep interest 
rates abnormally high. (Unfortunately, this 
test is not very powerful since a positive 6 p’ 
could result from some other omitted vari- 
able or influence.) 

Table 1 presents the results of estimating 
various versions of (6) above using an iter- 
ative maximum-likelihood procedure to cor- 
rect for first-order serial correlation. Credit 
controls were in effect during the first half of 
1980. Therefore, a dummy variable taking 


the value one for 1980:6 was included to ` 


avoid any distortions introduced by these 
controls. All variables with the exception of 
expected inflation were reduced by their 
sample means. The constant terms can there- 
fore (roughly) be viewed as the real rate 
when inflationary expectations are zero and 
LIQ, ACT, and a take on their paiiple mean 
values. 

Column 1 of Table 1 gives estimates of the 
basic Fisher relationship. The estimates in 
column 2 are from the model in (5) when 
coefficients are not allowed to adjust in the 
post-1979 period. The model in column 3 


survey data are from the Federal Reserve Bank of 
Philadelphia. The interest rate and money supply data 
are from the Federal Reserve. The GNP figures are 
from the Department of Commerce. 
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TABLE 1— INTEREST RATE REGRESSIONS SEMIANNUAL: 
JUNE 1959- DECEMBER 1983 





Independent Specification 
variable Q) (2) 8) (4) 
Constant 
ô 2.88° 3.334 3.047 293° 
(3.56) (3.91) (5.73) (4.95) 
hA = = 2.062 5.89% 
(2.64) (3.04) 
En (mih 1) 
Bo 882-788 73° 164 
(6.00) (5.34) (6.17) (5.84) 
BS = = = ~ 53? 
(—2.19) 
LIQ 
Ê - —199 -169 —13% 
(-4.07) (—3.20) (—2.22) 
‘Bs - - - 243 
(—2.04) 
ACT : 
By å 026 .007 010 
(61) (16) (.20) 
Bi - - - 11 
(.92) 
oR 
Bs = 30? 28? 42 
(2.09) (1.93) (1.01) 
Ê; - 7 - 23 
(.48) 
Dummy 
(June, 1980) 
D ~6.35% —8.52% —8.26° —9,918 
_ (—7.75) (—9.28) (—8.36) (-7.17) 
R2> 88 91 .91 .92 
SSE° 49.2 35.8 33.9 28.5 
D-w4 2.20 2.16 2.02 1.88 
ARIS .76° 813 613 629 
(8.38) (9.88) (5.30) (5.14) 





Note: 50 observations; ¢-statistics ‘are shown in paren- 
theses. 

“Significantly different from zero at the .05 level 
(one-tailed test). 

>R? adjusted for degrees of freedom. 

°Sum of squared errors. 

4Durbin-Watson statistic. 

“Iterative ML estimates of the first-order serial corre- 


lation coefficient. 


differs from that in column 2 by the inclu- 
sion of a dummy variable for the post-1979 
period. Column 4 contains estimates for the 
full model in (6). 

Consider the results in Table 1. The un- 
primed values are consistent with our expec- 
tations and with the results of other studies. 
The one notable exception is the statistically 
insignificant coefficient on the real activity 
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variable. There is also some evidence of 
coefficient adjustments after 1979. The ad- 
justment on the LIQ variable coefficient (83) 
indicates a possible increase in the impor- 
tance of the liquidity effect. This lends some 
support to the conclusion of Richard Clarida 
and Benjamin Friedman (1984) regarding the 
contribution of slow money growth to the 
recent high rates. The negative coefficient 
adjustment on expected inflation (£5) is con- 
sistent with the view that interest rates have 
continued to rise (or remain high) in the 
post-1979 period despite declines in actual 
and expected inflation. Therefore, it may not 
be reasonable to posit lagging inflationary 
expectations as a reason for the high rates. 

One potentially troublesome aspect of the 
results in Table 1 is the large and statistically 
significant first-order serial correlation coeffi- 
cient (prior to correction). Although some 
serial correlation is often present in analyses 
over time, such large values could indicate 
the omission of an important variable from 
the analysis of the post-1979 period. Of 
course, the dummy variable included for the 
period is at best an imperfect proxy for the 
factors we describe in Section I. Further- 
more, the residual serial correlation is not a 
product of the post-1979 period alone. When 
expression (5) is estimated for the period 
1959: 6 through 1979: 6, the computed serial 
correlation coefficient is .70. 

There is evidence in Table 1 for our asser- 
tion that a substantial component of the 
increase in interest rates since October 1979 
cannot be explained by the model in (5), 
even when all slope coefficients are allowed 
to adjust. The coefficient f’ is positive and 
statistically significant. Furthermore, the av- 
erage of the last nine residuals (observations 
1979 : 12-1983 : 12) for the model in column 
4 is .06. If p’ is constrained to be zero and 
the model in column 4 is reestimated, the 
average of the last nine residuals becomes 
.48. (Based on the residual standard devia- 
tions, the standard deviations of both these 
averages is approximately .25.) 


ŠAs an additional proxy for real activity, the ratio of 
employment to non-institutional population was used. 
The measure is employed by Carlson (1977a), but pro- 
duced results no different from those in Table 1. 
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IH. Conclusions 


Recent high interest rates are not ex- 
plained by factors which appear in tradi- 
tional interest rate models. Similar results 
have been found in the study of foreign 
exchange markets where neither the purchas- 
ing power parity flow approach nor the inter- 
est differential asset approach can account 
for the behavior of the dollar after 1977. 
Some have attributed the high value of the 
dollar to speculative behavior in which deci- 
sion making is contaminated by a crowd 
psychology. We contend that while direct 
speculation in assets fixed in money terms 
may account for high interest rates, the high 
rates may also be attributed to generalized 
speculative activity throughout the economy 
which pulled interest rates up. once they were 
decontrolled. 

Of course, our empirical evidence is only 
suggestive. With the usual caveats of caution, 
we conclude that unless speculation is penal- 
ized or otherwise deterred, continued deregu- 
lation of interest rates could mean continued 
high interest rates. The excessive speculation 
of the 1920’s was penalized in the bath of red 
ink caused by the financial market panic of 
1929-33. In the 1980's, on the other hand, 
the Fed has wisely renounced this dangerous 
medicine for financial overexuberance. Un- 
like the earlier period, it has actively played 
its role as a lender-of-last-resort. Of necess- 
ity, selective penalties are now needed and 
the authority to administer them will require 
some relaxation in the process of financial 
market deregulation. 
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YESTERYEARS’ LONG-RANGE PROJECTIONS: A RETROSPECTIVE 


1985 Projections of the New York Metropolitan Region Study 


By Dick NETZER* 


In 1960, the Harvard University Press 
published Metropolis 1985, the final volume 
presenting and interpreting the results of the 
New York Metropolitan Region Study, writ- 
ten by the study’s director, Raymond Vernon. 
The study was a three-year effort conducted 
by Harvard’s Graduate School of Public Ad- 
ministration (now the Kennedy School of 
Government) for the Regional Plan Associa- 
tion of New York. The specific output of the 
study was twofold: nine volumes of urban 
analysis and an elaborate set of economic 
and demographic projections from a mid- 
1950’s base to 1985, to form the foundation 
for a new regional plan for the 22-county 
metropolitan region. The first Regional Plan 
for New York and Its Environs—the first 
regional plan anywhere—had been produced 
between 1922 and 1929 and had been 
founded on a pioneering economic study di- 
rected by Robert Murray Haig of Columbia. 

The 1956-59 study was one of a series of 
large-scale regional studies (and much the 
largest and most ambitious of that series) 
done in the late 1950’s and early 1960’s with 
financing by the Ford Foundation and other 
foundations and, in reality, inspired by Ford. 
The methodological contributions of the New 
York study were considerable: among other 
things, it pioneered in the regional applica- 
tion of input-output analysis, in regional 
population projection techniques and in the 
application of factor analysis to local govern- 
ment expenditure. The study and the con- 
temporaneous work of Edgar S. Dunn, Jr. 
(see Harvey Perloff et al., 1960) were the first 
empirical uses of the “shift-share” analysis 
that became a basic technique of’ regional 
economics. Indeed, the study formed a major 
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component of the technical foundation of 
the empirical side of urban and regional 
economics, then in its infancy. 

However, the purpose here is not to review 
the technical contributions of the study. In- 
stead, this paper compares the picture of the 
New York region painted in the study with 
the realities as of the early 1980’s (usually 
1981, to avoid economic data that reflect the 
deep 1982-83 recession), to address three 
questions. First, how different are the Amer- 
ican economy and the economy of our largest 
urban area from the forecasts made by the 
best of analysts a quarter-century ago? Sec- 
ond, was the conception of the process of 
American urban economic development that 
lay behind the numbers a valid one? Third, 
what does this tell us about the utility of 
long-term projections for public policy? 

The cryptic answers to the questions: first, 
the economic circumstances of the 1980’s are 
quite different from the projected circum- 
stances, almost entirely because of national 
(not regional) differences, including a signifi- 
cantly lower level of population and aggre- 
gate economic activity, and more rapid 
structural changes—mostly in the directions 
forecast in 1960. Second, as this implies, the 
conceptual underpinnings were, with only a 
few exceptions, spectacularly correct. Third, 
had public policymakers in the New York 
area accepted the forecasts as revealed truth 
and rigidly followed them in policy actions, 
they would have overbuilt some elements of 
public capital but otherwise would have done 
pretty much the right things. Had they 
accepted the underlying conception but 
recalibrated the projections periodically to 
reflect the national aggregates, even the over- 
capacity errors would have been avoided. 
This particular set of long-term projections, 
if no other, could have been useful for public 
policy, had attention been paid. 
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I. The Nation and the Region 


In the nine volumes of the study proper, 
there is relatively little explicit discussion of 
the national economy; the formal national 
projections that were an inescapable starting 
point for the regional analysis and projec- 
tions appear in the technical supplement 
(Barbara Berman et al., 1960), complete with 
a disclaimer to the effect that the study es- 
sentially “borrowed” an existing model of 
the national economy for the 1955-85 period. 
That model, like all long-term forecasts of 
that era, projected a great deal of economic 
growth, to a very considerable extent stem- 
ming from the high current birth rates, which 
yielded high population growth rates. If age- 
and sex-specific labor force participation 
rates change only moderately and recent 
trends in labor productivity are extrapolated, 
the inevitable result is, at the cyclical peak 
that occurs at or near the target year, high 
growth rates in employment and output: in 
the study, an average annual growth rate of 
4.3 percent in real GNP and of 2.4 percent in 
GNP per civilian employee over the thirty- 
year period (Vernon, Table A-1, p. 232). 

There is a real problem in filling such large 
envelopes with output and employment by 
sector and industry. One cannot simply 
specify the rise of new, then-nonexistent in- 
dusiries (although one may be sure that some 
such industries will develop) or forecast the 
demise of industries that currently show all 
signs of health. Instead, the responsible 
course is to forecast that the sectoral com- 
position of the national economy will change 
slowly, along the lines that then seem ap- 
parent. In the mid-1950’s, that meant pro- 
jecting continued growth in the main durable 
goods manufacturing industries, notably the 
auto industry, and an approximately stable 
share of manufacturing in total employment 
nationally. The results were plausible then, 
although they seem absurd today. For exam- 
ple, the background tables imply a projected 
increase in motor vehicle output from 1954 
to 1981 (neither of them banner years for the 
industry) of close to 300 percent in constant 
dollars; the actual increase was about 100 
percent. Most of the actual increase took the 
form of more value per unit; to realize the 
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TABLE 1— AGGREGATE PROJECTIONS AND RESULTS 


1980 AND 1981 
New York 
US. Region 
Levels (millions): 
Employment, 1981 
Projected 96.5 9.0 
Actual 93.2 7.9 
Population, 1980 
Projected 260.6 22.1 
Actual 226.5 17.1 
Annual Growth Rate? 
Employment 
Projected 1.7 1.4 
Actual 1.5 0.9 
Population 
Projected 1.8 1.5 
Actual 1.3 0.5 


Note: Projections are interpolations between the 1975 
and 1985 figures in the appendix tables in Vernon with 
an adjustment for subsequent revisions in base-year 
employment data. Actual population figures from the 
Census of Population: 1960. The employment concept is 
“persons engaged in production,” as in the National 
Income and Product Accounts, the source of the U.S. 
“actuals.” Actual employment for the region based on 
County Business Patterns, supplemented by author’s 
estimates for self-employment (based on the economic 
censuses) and Bureau of Labor Statistics data on 
government employment by county. 

®Shown in percent: U.S. growth rates, 1955-81; New 
York region employment, 1956-81, and population, 
1955-80. 


projections, domestic auto output of about 
12.5 million units, rather than 5.6 million, 
would have been needed in 1981. 

In any event, the baby boom of the 1950s 
ended abruptly, and the national aggregates 
are well below those projected, employment 
less so than population, which is largely a 
consequence. of there being so many fewer 
children in the mix today (see Table 1). The 
New York region had been expected to grow 
more slowly than the nation—what one 
would expect of mature regions—but in real- 
ity the growth was sharply below the na- 
tional rates, not 80-odd percent of those 
rates. But to some extent even the accel- 
erated relative regional declines can be at- 
tributed to the nationwide demographic fac- 
tors. The study forecast that after 1980 the 
region would experience net out-migration 
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for the first time ever. Net out-migration 
appears to have started in the early 1970's; 
the early start seems partly due to the small 
numbers of potential gross in-migrants to be 
expected with a smaller national population, 
as well as the relative attractiveness of the 
region per se. 

However, as Table 1 suggests, there was in 
fact some relative decline in the region’s 
attractiveness, and more so as a place of 
residence than as the location of employ- 
ment. The region’s share of the national 
economy, as measured by employment, did 
decline somewhat more rapidly than the 
study had forecast. The region had 10.3 per- 
cent of U.S. employment in 1954 and the 
study (implicitly) projected that the share 
would fall to 9.1 percent by 1981; the actual 
result was 8.5 percent. The region’s share of 
nonmanufacturing employment is now very 
close to the projected share, at 9.0 percent, 
which is a strong performance given the rela- 
tive decline in population and the large ex- 
tent to which local nonmanufacturing em- 
ployment is local-population-serving. The 
region’s relative weakness has been in manu- 
facturing, in the study projected to decline, 
in its share of U.S. employment, from 11.6 
percent in 1954 to 9.2 percent in 1981, but 
actually declining to 7.0 percent. As Table 2 
shows, for the region as a whole, the actual 
absolute increase in non-manufacturing em- 
ployment exceeded the projections, while 
there was a half-million decline in manufac- 
turing employment instead of a projected 
716,000 increase. 

As suggested above, the fundamental error 
in the study’s vision of industrial structure 
was the failure to forecast the sharp change 
in the role of manufacturing: manufacturing 
was projected to continue at about 28 per- 
cent of total employment from 1954 into the 
1980’s, but in fact declined to 21.5 percent 
by 1981. This error affected the region on the 
“share” as well as the “mix” side. In the 
study, the strongly growing manufacturing 
industries that had traditionally been heavily 
concentrated in the industrial Midwest were 
expected to grow mainly ‘at dispersed loca- 
tions, probably on the coasts, with the New 
York region actually increasing its share of 
employment in some of these industries, as 
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TABLE 2— PROJECTED AND ACTUAL EMPLOYMENT 
CHANGES IN NEW YORK REGION, 1956-81 


(IN THOUSANDS) 
Projected Actual 
Entire Region 
Total 2,567 1,531 
Manufacturing 716 — 507 
Finance and business 
and professional services 828 1,286 
Other industries 1,023 752 
New York City 
Total 434 —315 
Manufacturing 49 —470 
Finance and business 
and professional services 315 449 
Other industries 70 —294 
Rest of Region 
Total 2,133 1,846 
Manufacturing 667 —37 
Finance and business 
and professional services - 513 837 
Other industries 953 1,046 


Note: See Table 1 for sources of data. Manufacturing 
excludes “administrative and auxiliary.” “Finance and 
business and professional services” includes finance, in- 
surance and real estate; administrative and auxiliary; 
radio and television broadcasting; and Standard In- 
dustrial Classification codes 73, 80, 81, 82, 84, 86, and 
89. 


had been the case with regard to the automo- 
bile industry in the years immediately pre- 
ceding the study. In fact, there was much less 
total growth to be located and, with one 
major exception that is idiosyncratic to a 
single firm (Grumman and aerospace), the 
New York region did not gain from the 
diffusion of manufacturing away from the 
Great Lakes. 

Manufacturing aside, the industrial struc- 
ture errors in the projections were ones of 
degree, not kind: forecasting shifts in the 
right direction, but understating their mag- 
nitude, in particular underestimating the 
growth in jobs in government, finance, 
services and communications. The implicit 
1981 national projection for services was 
about one-third below the level realized. Ta- 
ble 2 shows an underestimate of similar pro- 
portions for finance and business and profes- 
sional services in the region. The study 
volume that focused on the shift-share analy- 
sis (Robert Lichtenberg, 1960) concluded that 
the region had a favorable mix that would be 
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offset by some competitive loss in share. The 
reality seems to be that the mix—the heavy 
concentration on finance and services—was 
even more favorable than had been forecast, 
but the loss of share also more pronounced; 
the job loss associated with the latter factor 
was compounded by the lesser growth in 
local population-serving jobs to yield the re- 
sult shown in Table 2. 


I. Changes within the Region 


For much of the study’s audience, the 
aggregate size of the region was not of great 
moment: the important questions concerned 
what was likely to be going on within the 
region, and the study’s findings on this score 
received considerable, often angry, attention. 
The technicians, however, were well aware 
that the intraregional projections were beset 
by serious methodological problems—for ex- 
ample, a miniature version of the shift-share 
analysis does not really work within regions, 
but there is no better alternative—and that 
the likelihood of serious, nonoffsetting errors 
was great. The test of the accuracy of these 
projections is not the actual numbers, but 
whether the vision was valid. 

_ That vision sounds commonplace today, 
but it was hardly the conventional wisdom in 
1960. New York City (except Staten Island, 
just about to be linked by bridge to the rest 
of the city) and the other old core cities 
would decline in population, the inner sub- 
urbs would grow moderately and the outer 
suburbs by very large numbers. The Manhat- 
tan central business district (CBD) would 
prosper mightily, and there would be sub- 
stantial job growth everywhere outside the 
other parts of the core. The real difficulties 
would be in the vast expanses between the 
CBD (and the already-existing close-in slums) 
and the post-World War I suburban devel- 
opment, the sections Vernon called the “gray 
areas.” In the late 1950’s, these areas were 
occupied by manufacturing and other goods- 
handling activities that appeared to be viable 
and by what seemed stable middle- and 
working-class residential neighborhoods, to a 
considerable extent housing constructed dur- 
ing the great boom associated with the build- 
ing of the subway network to Brooklyn, the 
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Bronx and Queens, from about 1910 through 
the 1930’s. As Vernon pointed out, by 1985 
that housing would be 50-or-more years old; 
it was built to not very high standards to 
begin with, at often very high densities (espe- 
cially in the Bronx), and was likely to be seen 
by ordinary people in the 1980’s as distinctly 
inferior to the characteristic suburban hous- 
ing and neighborhood patterns developed in 
more recent decades. The neighborhoods 
might be an improvement for recent slum 
dwellers, but they would be everybody else’s 
third choice, with vacancies and undermain- 
tenance the result. The industrial areas also 
would be seen as inferior choices, inferior to 
newer industrial areas on the fringes of New 
York City (for example, near what is now 
Kennedy airport), to the outlying parts of 
the region and even to the industrial pockets 
within the CBD; the worst-faring industrial 
areas would be those in the smaller core 
cities of the region—Newark, Jersey City, 
Paterson, Bridgeport, and the like. 

Those forecasts, denounced at the time, 
alas have proved to be, on the whole, opti- 
mistic. The smaller industrial cities have had 
massive losses in manufacturing employment 
and little if any offsetting increases in other 
types of employment. Within New York City, 
there was (between 1959 and 1981) a decline 
in manufacturing employment of roughly 
equal proportions—about 50 percent—in the 
CBD and in the outer boroughs. In the CBD, 
that job loss was made up by increases in 
service-exporting activities, with stability in 
total employment in local-population-serving 
activities. But in the Bronx, Brooklyn, and 
Queens, jobs in the local service activities 
declined and jobs in service-exporting activi- 
ties are negligible, aside from the 50,000 or 
so in air transportation in Queens, with the 
upshot heavy losses in total employment 
(about 200,000 in Brooklyn alone), far 
heavier than the study projected. (For 1959 
employment data, see Regional Plan Associ- 
ation, 1967.) 

Similarly, the projections for population 
(and housing) in the gray areas were not dire 
enough. The study forecast that population 
in the three “old” boroughs of New York 
City (Manhattan, the Bronx, and Brooklyn) 
would decline considerably, but the decline 
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TABLE 3— PROJECTED AND ACTUAL POPULATION 
AND EMPLOYMENT CHANGES BY SECTOR OF REGION 


(IN THOUSANDS) 
Projected Actual 
Population Change, 1955-80 
Region 7,013 2,015 
New York City — 84 > 735 
East Counties? 1,178 1,116 
North Counties” 2,048 748 
West Counties*® 3,871 886 
Employment Change, 1956-81 
Region 2,567 1,531 
New York City 434 ~315 
East Counties* 346 $95 
North Counties? 572 494 
West Counties? 1,315 756 


Note: See Table 1 for sources of data. 

a Nassau and Suffolk counties. 

>Five counties in New York State and Fairfield 
County, Connecticut. 

Nine counties in northeast New Jersey. 


was about 500,000 greater than forecast. The 
decline in‘ household size was not sufficient 
to sustain housing demand outside of Man- 
hattan, where the number of occupied hous- 
ing units in 1980 was roughly equal to the 
1960 level. However, in the Bronx and 
Brooklyn, there was a substantial decline— 
about 57,000—in housing units: housing in- 
vestment in a few Manhattan-like pockets 
(Riverdale in the Bronx and the brownstone 
areas of Brooklyn) was far from enough to 
offset the massive abandonment in the South 
Bronx and eastern Brooklyn, in the former 
case including abandonment of what had 
been up-market middle-class housing built in 
the 1920’s and 1930's. 

Projected and actual changes in popula- 
tion and employment in the region outside 
New York City are shown in Table 3. The 
region’s population and employment are 
somewhat more decentralized than had been 
projected, but the more interesting story 
seems to be the differences among the sec- 
tors, defined here roughly by compass direc- 
tions. Long Island (in East Counties) actu- 
ally attracted substantially more jobs and 
roughly the same number of residents as had 
been projected, but the other sectors grew 
much more slowly than projected. In part, 
the simple absence of population pressure 
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explains the results: with fewer people seek- 
ing places to live, one would expect less 
overspill from inner to outer areas. More- 
over, restrictive land use controls should hold 
up better in the absence of such market- 
generated demand pressure: the study’s pro- 
jections implied that low-density zoning in 
outer areas, like northern Westchester and 
Connecticut, would not hold up at all. 

The disparity between projected and ac- 
tual is especially wide for the New Jersey 
sector (in West Counties), including both 
inner and outer sections. This seems related 
to the slow growth of manufacturing employ- 
ment in general. The study’s picture of the 
region shows New Jersey as having very large 
numbers of households supported by well- 
paid locally based blue-collar jobs in manu- 
facturing. The counties to the north, espe- 
cially Fairfield County in Connecticut, also 
attracted fewer manufacturing jobs than ex- 
pected, but were more successful than New 
Jersey in attracting service-exporting activi- 
ties. 


IM. Projections, Perceptions, and Public Policy 


On balance, therefore, it seems clear that 
the picture of the region in the early 1980’s 
painted in the study was accurate in many 
respects, and would have been very accurate 
indeed had a smaller national population 
and the rapid shift away from manufacturing 
nationally been forecast. Metropolis 1985 
ends with a passage predicting that most of 
the region’s residents would consider them- 
selves reasonably well off in 1985, certainly 
as compared to 1960, while the planners and 
other experts would be highly dissatisfied. 
Surely, that is not the case: the “subjective 
reality,” the perceptions of ordinary people, 
may be a lot worse, not much better, than 
the experts’ perceptions of “objective reality.” 
The old cities are worse off than expected by 
a wide margin; the public capital stock is in 
bad shape relative to the implicit forecasts in 
the study; and real income levels are a good 
deal lower than projected, to a considerable 
extent because of the macroeconomic events 
of the 1970's. 

The New York study was not alone in 
seeming overly optimistic, after the event: 
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most long-term urban and regional studies 
from the late 1950’s into the early 1970’s, in 
all parts of the United States, share that 
characteristic, which seems to be largely 
responsible for the current shunning of 
long-term projections by urban analysts. 
However, the fact that the study was overly 
optimistic does not explain why its projec- 
tions were largely ignored by policymakers 
in New York. Instead, the study’s findings 
were rejected as too pessimistic. And so the 
city government spent a good deal of mon- 
ey pointlessly, in rehabilitating high-density 
housing in depopulating sections (rather 
than encouraging density-reducing land-use 
changes), in expanding subway service be- 
tween Brooklyn and Manhattan, and in de- 
veloping still-unused industrial parks to 
accommodate all that nonexistent manufac- 
turing growth, to cite some examples. More- 
over, the study implied that, in the core and 
the older suburbs, there would be need for 
an explicit strategy to replace infrastructure 
over time, quantified in a sequel to the study 
(Regional Plan Association, 1962). Histori- 
cally, American state and local governments 
never explicitly replaced obsolete facilities, 
but instead did so as a by-product of build- 
ing the new facilities necessary to accom- 
modate population growth. Without such 
growth, replacement by inadvertence does 
not work, and did not work in the event. 
No doubt, any long-term urban projec- 
tions done today in the United States would 
be guarded indeed. But if the 1956-60 New 
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York study is any indication, intelligent, in- 
ternally consistent projections that provide a 
coherent vision of the future of an urban 
region, whether that vision is upbeat or 
downbeat, can be of real use in public policy 
formation. They also can contribute to the 
development of analytic tools; no urban 
economists will allege that we. have all that 
we need today. 
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Long-Term Forecasts in International Economics 


By WILLIAM R. CLINE* 


Eric Blair’s forecast from the 1940’s called 
for a 1984 international political economy 
with constant war between three global 
powers, designed to use up resources other- 
wise so abundant that the masses would be 
free to reflect on, and consequently depose, 
the bureaucratic elite (George Orwell, 1949). 
Orwell’s forecast was wrong, although per- 
haps in part only because it was a self-negat- 
ing prophecy: one that induces corrective 
measures. 

Undoubtedly the most successful long-term 
economic forecast was Joseph’s prediction to 
the Pharaoh of the fourteen-year agrarian 
business cycle. Others with less privileged 
information have fared less well. A founder 
of our own profession, Malthus, erroneously 
predicted long-term stagnation at the sub- 
sistence level, because he underestimated 
technical change (although for Sub-Saharan 
Africa and parts of South Asia, the Mal- 
thusian projection appears closer to the 
mark). This essay reviews long-term forecasts 
from the last several decades in the area of 
international economics, to see whether pat- 
terns can be distinguished in their success or 
failure. 


I. Secular Terms of Trade 


In the 1940’s and 1950’s, some prominent 
economists maintained the thesis of a secular 
decline in the terms of trade for raw materi- 
als. Ragnar Nurkse (1944) spoke of “chronic” 
depression in terms of trade for agricultural 
goods, and Raul Prebisch (1959) built a theo- 
retical, justification for import-substituting 
industrialization around the concept that un- 
favorable demand elasticities would con- 
demn producers of raw materials to continu- 
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ously declining terms of trade if they did not 
diversify toward industry. 

The record has shown that terms of trade 
have fluctuated but not declined secularly. 
Declining terms of trade may be shown by 
selecting a high base period (such as the 
Korean War years) and a low terminal period 
(such as 1982); rising terms of trade may be 
shown by choosing a low base (the 1930’s) 
and a high terminal period (1973-74). Tech- 
nical change has lowered real prices of in- 
dustrial goods, tending to offset lower in- 
come elasticities for raw materials. And there 
may be demand asymmetries that cause much 
sharper price increases for raw materials dur- 
ing boom years than the more gradual de- 
clines during years of weak international 
growth. 

It is difficult to judge whether the long-term 
forecast of declining terms of trade has on 
balance done policy damage. It probably 
induced excessive and inefficient industrial- 
ization in developing countries. But some 
countries have succeeded in using the result- 
ing industrial base for subsequent exports on 
an internationally competitive basis. More- 
over, there is at least some degree of self- 
negation in the forecast: the fact that so 
many developing country planners accepted 
it meant less investment in raw materials 
exports, and thus a more favorable trend in 
terms of trade, than otherwise would have 
occurred. 


II. The Dollar Shortage 


The record is less ambiguous on another 
popular long-term forecast of the early post- 
war period: that the dollar would be in 
chronic shortage. Defining the dollar short- 
age as a persistent tendency for the U.S. 
current account surplus to exceed its long- 
term capital outflow, Charles Kindleberger 
(1950) maintained that the shortage had ex- 
isted since 1914 (except for the period of 
normalcy in 1922-28). He attributed the 
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problem primarily to a tendency toward sec- 
ular stagnation in the United States relative 
to the rest of the world (p. 170). 

Writing in 1956, Donald MacDougall 
(1957) acknowledged that there had been a 
“striking improvement” in the dollar short- 
age problem since 1946 as the result of in- 
creased production and currency deval- 
uations in Europe. Yet he warned that dollar 
shortage was likely to return because of peri- 
odic U.S. recession, the tendency of other 
countries to live beyond their means as they 
sought to emulate U.S. living standards, and 
the structural advantages in U.S. trade in 
manufactures. His central forecast was that 
the rest of the world would run annual defi- 
cits with the United States, rising from $4 
billion to $4 billion over a decade. Because 
this trend would exhaust reserves in the rest 
of the world, MacDougall predicted a cur- 
rency crisis in “five or six years at the latest” 
(pp. 325-26). 

Even as authors were devising structural 
explanations for the dollar shortage, how- 
ever, it was disappearing. After a large 
surplus on basic balance of payments (cur- 
rent account plus long-term capital and aid) 
of $3.8 billion in 1947 (24 percent of 
merchandise exports), the balance shifted to 
a deficit of $3.4 billion (34 percent of ex- 
ports) during the Korean War year of 1950, 
the very year Kindleberger’s book was pub- 
lished. Although the deficit then moderated, 
over the six-year period of MacDougall’s 
predicted dollar shortage crisis (1957-62), 
the U.S. basic balance was in deficit -by an 
average of $2.3 billion (12 percent of ex- 
ports; Walter Salant et al., 1963, pp. 6, 
278-80). By the turn of the decade Robert 
Triffin (1960) was pointing out that the on- 
going U.S. deficit would undermine the 
gold-exchange system by removing credibility 
of U.S. conversion of dollars into gold. 

It is unlikely that predictions of chronic 
dollar shortage caused much policy mischief, 
however. The policy implications—increased 
U.S. economic assistance abroad, intensified 
efforts at export development in Europe, and 
so forth—can only be judged to have been 
salutary. But the predictions do illustrate one 
of the principal risks of long-term forecasts: 
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the tendency to project the conditions of the 
past into the distant future. 


HI. Raw Materials Shortages 


Richard Cooper (1975) has reviewed an- 
other long-term forecast: the projections in 
1952 of the President’s Materials Policy 
Commission (Paley Commission) on supply 
of raw materials to the U.S. economy, a 
report prompted by concern during Korean 
War scarcities. Cooper found that the Paley 
Commission projected excessive require- 
ments of raw materials, with the mean fore- 
cast (among 24 mineral products) 46 percent 
above actual U.S. consumption in 1972. 
Moreover, the Paley Commission underpre- 
dicted U.S. growth at 2.8 percent annually 
instead of the actual 3.6 percent, for a total 
GNP shortfall of 20 percent by 1975, with 
underprediction evenly divided between pop- ' 
ulation and productivity growth. Ac- 
cordingly, its projections of raw materials 
use relative to GNP were even further off the 
mark. After finding that movements in rela- 
tive prices could not explain the shortfall of 
minerals consumption from the forecast, 
Cooper concluded that the Paley Commis- 
sion seriously underestimated technological 
change. 

In one qualitative dimension, the Paley 
Commission was more successful: it correctly 
predicted that “It will pay the United States 
to import much more raw material in the 
future than in the past” (Vol. I, p. 12). Its 
projections expected the 1952 Korean War 
surge in import shares for copper, lead, and 
zinc to become permanent by 1975. But the 
authors missed the most important case of 
rising import dependence; they erroneously 
expected the nation still to be almost self- 
sufficient in oil by 1975, despite their unusu- 
ally accurate forecast of total energy needs 
(Paley Commission, Vol. I, p. 22; Cooper, p. 
241). 

The Paley Commission projections il- 
lustrate two ways that projections can go 
wrong: inappropriate parameters in the pro- 
jection model, and erroneous assumptions 
about the exogenous variables. (A third 
source of error would be inaccurate model 
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structure, as opposed to parameter values.) 
The Paley Commission’s mistake on the ex- 
ogenous variable, economic growth, was un- 
derstandable following one decade of depres- 
sion and another in which a common view 
was that peacetime demand would be slack. 
Less obvious, but actually more important 
for the error in the outcome, was parameter 
error. From Cooper’s summary data, it may 
be inferred that the mean elasticity of miner- 
als consumption with respect to GNP (among 
24 products) was assumed to be 1.1, and the 
average 1.2 (excluding one outlier, manga- 
nese). In actual experience the elasticities 
turned out to be 0.74 and 0.85, respectively. 

This divergence illustrates another aspect 
of long-term forecasting. It should be possi- 
ble to inform the elements of the forecast by 
theory. In retrospect, theory could have sug- 
gested to the Paley Commission experts that 
technical change (as well as a secular rise in 
the share of services) would mean a less than 
unitary elasticity of raw materials inputs with 
respect to GDP. Although the Paley Com- 
mission stated that it had considered -both 
factors (Vol. II, p. 112), its implicit elastici- 
ties indicate that insufficient weight was given 
to technological change in particular. 

From a policy perspective, it is tempting 
to conclude that the projections: were for- 
mulated to be on the safe side, in an environ- 
ment of concern about security of access to 
raw materials. There is something to be said 
in favor of this direction of bias, especially if 
it leads to heightened awareness but not to 
costly and unnecessary remedial efforts. 


IV. Balance of Payments 


In 1963, the Brookings Institution pub- 
lished a projection of the U.S. balance of 
payments in 1968 (Salant et al.). The U.S. 
payments position and the dollar had come 
under pressure beginning in 1958, and the 
weak dollar was seen as a constraint on 
fiscal-monetary policies for full employment. 
An important policy question was whether 
the situation would be self-correcting. The 
projection effort was heroic, because the 
balance of payments concerns differences be- 
tween trade (and financial) credits and deb- 
its, and even modest errors in the underly- 
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ing variables can yield large errors in the 
differences. 

The Brookings team constructed a three- 
country model (United States, Europe, and 
rest of the world). The U.S. exports depended 
on Europe’s income, its prices relative to 
U.S. export prices, and on rest of world 
export earnings. The U.S. imports depended 
on domestic income and prices relative to 
European export prices. The authors as- 
sumed slightly higher U.S. growth than for 
Europe (4.8 percent vs. 4.2 percent). But 
their critical assumption was that U.S. export 
prices would rise at only 0.5 percent, while 
Europe’s would rise at 1.5 percent. Their 
rationale was that declining labor force 
growth in Europe would put upward pres- 
sure on wages (whether the guest workers 
were taken into account is unclear), and that 
European governments would not tolerate 
much unemployment to avoid inflation. 
Primarily because of improving U.S. price 
competitiveness, the authors concluded that 
the U.S. basic balance would shift from a 
deficit of $0.85 billion in 1961 to a surplus of 
$1.9 billion in 1968. 

At least some commentators at the time 
suggested that by taking price increases as 
given for the United States but deriving 
higher price increases from expected wage 
increases in Europe, the authors were biasing 
the forecast toward optimism (John William- 
son in Joint Economic Committee, 1963, pp. 
851-59). But by far the major upset to the 
forecast was the Vietnam War, which caused 
a surge in U.S. demand and inflation. Actual 
export price increases averaged 2.0 percent 
for the United States and only 0.5 percent 
for Europe over 1963-68, reversing the 
projected relationship; and nominal U.S. 
GNP rose 46 percent instead of the projected 
36 percent (International Monetary Fund, 
1978). The actual outcome was a basic bal- 
ance deficit of $6.6 billion (Commerce De- 
partment, 1970, pp. 36-67), driven by large 
private and official long-term capital out- 
flows. The projection’s large surplus on goods 
and services ($9.1 billion) failed to material- 
ize (the actual figure was $1.8 billion), leav- 
ing a large deficit instead of the projected 
basic balance surplus of $1.9 billion (Salant 
et al., p. 216). 
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In an illustration of the difference between 
model error and error in assumptions on 
exogenous variables, Salant et al. ac- 
knowledged “...the possibility that the basic 
assumptions may be wrong—which is indeed 
a hazard, but one of forecasting, not of pro- 
jecting...” (p. 227). And the underlying 
Brookings model appears not to have been 
seriously biased; for example, the model cap- 
tured relatively greater response of imports 
to income in the United States than in Europe 
(p. 90), a stylized fact from later econometric 
work (Hendrik Houthakker and Stephen 
Magee, 1969). Nonetheless, it is perhaps too 
generous to grant total absolution for “fore- 
casting” as opposed to “projection” (model 
as opposed to assumption) error, especially if 
the intended audience includes policymakers. 
It would have been more prudent to include 
as an alternative variant one in which U.S. 
inflation was significantly higher than that in 
Europe. Instead, the alternative considered 
permitted only modest changes (slightly lower 
U.S. growth, slower growth and lower infla- 
tion in Europe—but not faster U.S. export 
inflation than in the base case), yielding a 
small basic balance deficit for 1968 ($0.6 
billion). 

In retrospect one also wonders whether 
what might be called the Norman Vincent 
Peale syndrome was involved: the temptation 

. toward positive thinking in policy analysis. 
Rephrased as the Burt Lance principle (“if it 
ain’t broke, don’t fix it”), this approach is 
not necessarily wrong, and it may avoid costly 
measures that turn out to be unnecessary. 
But emphasizing the positive should be rec- 
ognized as the opposite of a minimax strategy 
that errs in the direction of caution to avoid 
large damage. And to the extent that the 
Kennedy tax cut and, more seriously, the 
Johnson spending surge, were facilitated by 
upbeat forecasts on the balance of payments, 
the costs of error were potentially significant. 
In their defense, of course, the authors can- 
not be blamed for failing to predict the 
Vietnam War. 


V. Oil 


In 1970, then-Secretary of Labor George 
Schultz headed a government study on the 


YESTER YEARS’ LONG-RANGE PROJECTIONS 123 


issue of eliminating oil import quotas (Cab- 
inet Task Force, 1970). The group favored 
import liberalization for economic reasons 
and argued that any security risks from 
greater reliance on imported oil were modest. 
The authors projected a decline in U.S. oil 
prices from the protected level of $3.30 per 
barrel to the world price of $2.00 (1969 
dollars). They expected these real prices to 
hold through 1980, or even weaken as new 
production came in from the Alaskan North 
Slope. They projected that liberalization 
would increase the share of imports in 1980 
U.S. oil consumption from one-fourth to 
one-half. But they anticipated little security 
difficulty because fully half of imports could 
come from Canada and Latin America, and 
only one-third would come from more unsta- 
ble Arab states (with one-eighth from “reli- 
able” Iran). 

The task force did not err greatly in its 
volume estimate for U.S. oil consumption in 
1980 (at 19.3 million barrels per day com- 
pared with 17.1 mbpd actual). Projected im- 
ports were somewhat further above actual 
(9.8 mbpd vs. 6.9), as some adjustment to 
sharply higher prices occurred. However, the 
Western Hemisphere turned out to supply 
only about one-fifth of imports (with Ca- 
nadian supply far below projection), while 
Arab states provided nearly one-half (Com- 
merce Department, 1983, pp. 528, 724-25). 

Along with most other observers, the 
Cabinet Task Force failed to predict the 
OPEC price revolution. The actual 1980 price 
of $34 per barrel was 8 times the projected 
level in real terms. The uncanny feature of 
this projection failure is that the task force 
was aware of the risk from OPEC price 
boosts, but rejected the risk as minor. The 
Cabinet Task Force study acknowledged: 


Producing countries have sought and 
will doubtless continue to seek to in- 
crease their oil revenue by raising their 
taxes and royalties.... Whether they 
succeed in creating an effective price- 
raising cartel will, however, be largely 
independent of our import policy. 
..-[T]he world market seems likely to 
be more competitive in the future than 
in the past because the growing num- 
ber and diversity of producing coun- 
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tries and companies make it even more 
difficult to organize and enforce a 
cartel. [p. 21] 


Here the Norman Vincent Peale syndrome 
was, in retrospect, rampant. Moreover, the 
analytical framework of ‘the authors based 
expected price on marginal cost of produc- 
tion and distribution, which they expected to 
be declining. Yet oil today is priced by the 
largest suppliers not at marginal production 
cost but at a reservation price, just as holders 
of gold bullion do not sell it for the marginal 
cost of removal from their vaults. Moreover, 
the task force seems to have been unaware 
that even as it was writing a historic change 
was taking place: U.S. proven reserves began 
to decline substantially (Commerce Depart- 
ment, 1983, p. 730). And the authors made 
the same mistake repeated frequently by 
others later in underestimating the cost of 
“backstop technology,” anticipating that 
synthetic oil from shale could be produced at 
$3.00 per barrel (p. 55). 

Perhaps most seriously, the authors did 
not consider the interaction between their 
own policy recommendation and -the likeli- 
hood of OPEC cartel action. Their projec- 
tions indicated that, with liberalization, U.S. 
oil imports would surge from 2.5 mbpd in 
1968 to 9.8 mbpd in 1980 (reaching 5 mbpd 
even without liberalization). Yet they treated 
the United States as a marginal importer and 
the world supply of oil as infinitely elastic. In 
fact, U.S. imports rose briskly to a peak of 
8.5 mbpd in 1979. This increment amounted 
to perhaps one-fourth of OPEC export 
capacity. Rising U.S. imports almost cer- 
tainly strengthened the demand conditions 
for the sharp OPEC price increases of 
1973-74 and 1979-80. Moreover, although 
the authors were aware of another underpin- 
ning of potential OPEC power, low price 
elasticity of demand (the report used an elas- 
ticity of 0.1), they failed to draw the conclu- 
sion of considerable risk of a sharp price 
runup through coordinated OPEC action. 

The Cabinet Task Force advocated elim- 
inating oil import quotas because liberaliza- 
tion would save consumers $5 billion an- 
nually (and provide net welfare gains of $1.5 
to $2 billion annually). In the event, political 
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power of U.S. oil producers delayed liberali- 
zation until the mid-1970’s. Actual costs to 
U.S. consumers from the increase in world 
oil prices by 1980 was approximately $90 - 
billion annually at 1969 prices.' Thus, if the 
probability was 5.6 percent ($5 billion /$90 
billion) or higher that the elimination of U.S. 
oil import protection would ensure viability 
of the OPEC price revolution (by strengthen- 
ing demand for OPEC exports), the rec- 
ommendation to liberalize was a mistake. 
The odds are that this probability was at 
least this high, and in retrospect it would 
have been better to continue oil protection, 
although switching from a quota to a tariff 
would have transferred rents from foreign 
producers to the U.S. government. 


VI. Other Examples 


In the early 1970’s steel producers around 
the world adopted major expansion pro- 
grams, encouraged by temporary shortages 
in the 1973 boom. Within a decade there was 
massive excess capacity in world steel and 
the principal policy question was how to 
phase down production capacity. In the late 
1970’s, developing countries borrowed, and 
foreign banks lent, heavily on the basis of 
the implicit long-term forecast that the real 
interest rate would remain low or negative 
and export growth would remain rapid. By 
1982 the U.S. macro policy mix and global 
recession thwarted both predictions and the 
debt crisis resulted. 

In 1978, the World Bank issued its first 
World Development Report (World Bank 
1978). The authors predicted that, after dis- 
appointing growth of 2.8 percent annually in 
1970-75, the industrial countries would grow 
at 4.2 percent in 1975-85. The developing 
countries, which had managed to continue 
high growth of 5.9 percent in 1970-75 (in 
part by borrowing in response to the oil 
shock), would continue their growth at 5.7 
percent in 1975-85 (p. 27). The actual record 
of growth in 1975-84 turned out to be 2.9 


lApplying the GDP Deflator to $34 per barrel, sub- 
tracting $3.30 per barrel as the comparison price, and 
multiplying by 19 mbpd projected consumption. 
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percent annually for industrial countries and 
3.2 percent for developing countries (IMF, 
1984, pp. 169-70). The report did not antic- 
ipate the second oil shock, the concerted 
contractionary policy response to it, and the 
worst global recession since the 1930s. 


VII. Lessons 


A broad implication of this review is that 
long-term forecasts are rarely right. One 
might have expected that by random chance 
at least one-half of the forecasts would turn 
out to be correct in at least qualitative terms. 
Yet the sample here is not (intentionally) 
biased toward historical mistakes.” It is pos- 
sible that an asymmetry exists between suc- 
cessful and unsuccessful long-term forecasts. 
Both types come in two varieties: adverse 
and favorable. A successful (accurate) fore- 
cast that is adverse may become self-negat- 
ing as public and private actors take correc- 
tive measures; one that is favorable may 
generate market responses (to profit oppor- 
tunities) that also reduce its ex post validity. 
There are no corresponding mechanisms for 
turning bad forecasts into good ones, except 
random chance. A simpler interpretation, of 
course, is that long-term forecasts are usually 
wrong because they are difficult to make. 
Despite their difficulty, they cannot be 
avoided; anyone planning for retirement at 
least implicitly makes them, corporations 
need them, and governments must make 
choices that require them. 

Long-term forecasters should avoid the 
tendency merely to extrapolate past experi- 
ence, a pattern present in nearly all of the 
forecasts considered here. Attention to likely 
structural changes in the future, especially 
technological change, can help avoid this 
pitfall. In modeling terms, care must be used 


Surprisingly, one of the more heavily criticized pro- 
jections—secular decline in terms of trade—turns out to 
have been among the more accurate, if allowance is 
made for the influence of self-negation. Note that a 
proper test of the hypothesis would involve a simulation 
of what the terms of trade would have been in the 
absence of structural transformation away from raw 
materials exports by policy intervention in developing 
countries. 
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not only in model structure, but also in 
changes from past trends with regard to as- 
sumptions on future values of exogenous 
variables and choice of parameter values. 
Where possible, theory should be coupled 
with empirical experience for improved re- 
sults in all three areas. 

Forecasters can take some solace from the 
likelihood that, in a good forecast, the basic 
outcome may be predicted correctly even if 
not all of the underlying variables turn out 
as expected. If errors-are randomly distrib- 
uted, the chances are that the value of the 
dependent variable in a multivariate model 
will not be far'wrong, because departures in 
one direction for some exogenous variables 
will tend to be offset by departures in the 
other direction for others (see my 1984 study, 
p. 169). Finally, policy forecasting should 
avoid at least two temptations: to corrobo- 
rate the view of the established regime, and 
to err systematically on the side of optimism. 
Ideally, sensitivity analysis should be in- 
cluded, with an assessment of the probabili- 
ties of alternative outcomes, and attention to 
the policy costs of premising action on the 
wrong one. 
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The Economic Thought of George Orwell 


By JENNIFER ROBACK* 


Despite the volumes that have been writ- 
ten about George Orwell during this past 
year of 1984, virtually no one has com- 
mented on the economic assumptions im- 
plicit in his work. Yet understanding the 
economics in Orwell’s vision of hell is neces- 
sary if we are to fully appreciate the horror 
of that vision. Orwell believed that socialism 
led to totalitarianism; indeed, that is the 
chief message of Orwell’s 1949 classic. But he 
also believed that capitalism led to bread- 
lines and poverty. This combination of be- 
liefs led him to that profoundly disturbing 
view he described so vividly in 1984. 

But probably the most remarkable aspect 
of Orwell’s economic thought is that he said 
so little explicitly on the subject. He wrote 
literally volumes of social and political com- 
mentary, with an economic worldview im- 
plicit in every line. Yet, explicit discussion of 
economics is limited to a few pages in 1984 
and offhand comments scattered throughout 
his book reviews and essays. The statements 
that he did make suggest that his economic 
ideas were obviously influenced by Marxist 
theory, but were not revolutionary. That is, 
his views were quite conventional for his 
time. 

His views about technology are quite 
another matter. Orwell was not opposed to 
or in favor of technology per se. His primary 
concern was over who would control tech- 
nology. Would new technologies be widely 
available for personal use or would they be 
centrally controlled? In this area Orwell was 
a decentralist, radical for his time and for 
ours. 


I. Orwell’s Economics 


The first thing to be said about Orwell the 
economist is that he was a socialist. He be- 


*Assistant Professor of Economics, Yale University, 
New Haven, CT 06520. 
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lieved that income inequality was an inherent 
feature of capitalism, and this was his 
primary motivation for becoming a socialist. 
“I became pro-Socialist more out of disgust 
with the way the poorer section of the in- 
dustrial workers were oppressed and ne- 
glected than out of any theoretical ad- 
miration for a planned society.” ? 

Orwell believed that overproduction was a 
necessary feature of industrial capitalism. 
This creates a surplus of goods which workers 
would not be able to afford and which 
capitalists could not consume. This in turn 
requires either some means of disposing of 
the surplus production or a periodic crash of 
the economic system. 


Ever since the end of the nineteenth 
century, the problem of what to do 
with the surplus of consumption goods 
has been latent in industrial soci- 
ety. ...[D]uring the final phase of 
capitalism roughly between 1920 and 
1940[,] [t]he economy of many coun- 
tries was allowed to stagnate, land went 
out of cultivation, capital equipment 
was not added to, great blocks of the 
population were prevented from work- 
ing and kept half alive by State 
charity...the problem was how to keep 
the wheels of industry turning without 
increasing the real wealth of the world. 
Goods must be produced, but they need 
not be distributed.” 


Orwell also believed that capitalism had 
strong tendencies toward monopoly and in- 
creased concentration. This exacerbates the 
overproduction problem. Capital becomes 


'See, Sonia Orwell and Ian Argus, The Collected 
Essays,..., Vol. III, p. 403. All quotations in the text are 
from the Essays unless otherwise noted. 

2 Orwell (1983, pp. 155-57). This passage comes from 
the “forbidden book” of Emmanuel Goldstein. In the 
context of the story, The Book is clearly speaking for 
Orwell when it describes the capitalist system that 
formerly existed in Oceania. 
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concentrated in fewer and fewer hands, hence 
the output is owned by a smaller number of 
people, who are less likely to be able to 
consume all of it: “The notion that in- 
dustrialism must end in monopoly, and that 
monopoly must imply tyranny, is not a star- 
tling one” ( Essays, Vol. IV, p. 163). 

These ideas, overproduction and periodic 
crashes, the tendency toward monopoly, and 
income inequality are traditional socialist 
concerns. And on the basis of these beliefs 
and concerns, Orwell was a socialist. This 
general worldview was widely held by British 
intellectuals of Orwell’s time. Indeed, the 
period after World War I was one of the 
highwater marks for socialism, both in Brit- 
ain and in the United States. It is in this 
sense that Orwell’s economic views can be 
described as quite conventional for his time. 

However, Orwell was no ordinary socialist, 
once we look beyond his economics. In par- 
ticular, Orwell was not a utopian socialist, as 
were so many of his contemporaries. He 
believed that socialism had strong tendencies 
toward centralization and that centralization 
in turn had strong tendencies toward totali- 
tarianism. 

This view was based on two things. The 
first was Orwell’s observation that the Soviet 
Union, on which so many English socialists 
placed their hopes, was unmistakably totali- 
tarian. Orwell expressed this opinion on 
many occasions and in many ways. 


Since 1930 I had seen little evidence 
that the USSR was progressing towards 
anything that one could truly call 
Socialism. On the contrary, I was struck 
by clear signs of its transformation into 
a hierarchial society, in which the rulers 
have no more reason to given up their 
power than any other ruling class. 

[ Essays, Vol. II, p. 405] 


Orwell was disgusted with English social- 
ists, because they failed to point out the 
tyranny which existed in the Soviet Union. 
In fact, they seemed to him to feel obligated 
to defend every Soviet action. In Orwell’s 
opinion, these Soviet apologetics were de- 
stroying the chances of true socialism ever 
being established in Great Britain. 
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It was only after the Soviet regime 
became unmistakably totalitarian that 
English intellectuals, in large numbers, 
began to show an interest in it. 

[ Essays, Vol. IV, p. 179] 


[Nothing has contributed so much to 
the corruption of the original idea of 
Socialism as the belief that Russian is a 
Socialist country and that every act of 
its rulers must be excused, if not im- 
itated. > 

And so for the past ten years I have 
been convinced that the destruction of 
the Soviet myth was essential if we 
wanted a revival of the Socialist move- 
ment. [ Essays, Vol. ITI, p. 405] 


The other factor which led Orwell to worry 
about, socialist totalitarianism is the obvious 
fact that central economic planning requires 
someone to have the power to make and 
enforce the central economic plan. That per- 
son or group of people will have enormous 
power over their fellow citizens. Such power 
can be used for vicious political ends, as in 
Stalin’s Russian or in Orwell’s Oceania, as 
well as for the benevolent purposes of eco- 
nomic planning: “[I]t has always been obvi- 
ous that a planned and centralised society is 
liable to develop into an oligarchy or a dic- 
tatorship” (Essays, Vol. IV, p. 163). And 
Orwell did believe that economic planning 
was a central feature of the more efficient 
and just economic system that he envisioned 
and called socialism. 

So Orwell thought that capitalism was un- 
just and inefficient, but that socialism, the 
best alternative he could come up with, would 
lead toward totalitarianism. He expresses this 
view most starkly in his book review of 
Frederick von Hayek’s The Road to Serfdom: 
“Capitalism leads to dole queues, the scram- 
ble for markets, and war. Collectivism leads 
to concentration camps, leader worship, and 
war” (Essays, Vol. III, p. 119). 

Thus Orwell’s view of society’s future was 
far more pessimistic than those of his con- 
temporaries, and at a much deeper level. He 
sees no solution to the dilemma. Although 
this troubled him greatly, it did not seem to 
lead him to reexamine either his view of 
capitalism or of socialism. In economists’ 
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jargon, no equilibrium existed in Orwell’s 
model of the world. Capitalism was unstable 
in one direction while socialism was unstable 
in another. Orwell never saw a way out and 
spent a lifetime living with the belief that 
civilization was on its last legs. “When one 
considers how things have gone since 1930 or 
thereabouts, it is not easy to believe in the 
survival of civilisation” (Essays, Vol. IV, p. 
248). 


I. Orwell’s Views on Technology 


Orwell’s views on socialism and totalitar- 
ianism didn’t win him many friends among 
intellectuals of his era. His views on technol- 
ogy probably wouldn’t win him many friends 
today, and would probably surprise the many 
commentators who have claimed that 1984 is 
an attack on technology.? One of Orwell’s 
prime beliefs was that machines have both 
increased the standard of living of the aver- 
age man and have relieved him from all sorts 
of menial drudgery: 


From the moment when the machine 
first made its appearance it was clear to 
all thinking people that the need for 
human drudgery, and therefore to a 
great extent for human inequality, had 
disappeared. ... And in fact,...the ma- 
chine did raise the living standards of 
the average human being very greatly 
over a period of about fifty years at the 
end of the nineteenth and the begin- 
ning of the twentieth centuries. 

[1984, p. 156] 


Thus, Orwell, like many other socialists of 
his day,* thought that improved technology 
provided the means for ever increasing 
standards of living. 

Surely his most startling view on technol- 
ogy is that all technology should be widely 
available to the ordinary citizen and not 
controlled by a central government author- 
ity. In a remarkable article called “You and 


‘See, for example, the essays in Irving Howe (1983). 

“Oscar Wilde, for example, held this view even more 

strongly than Orwell. See Orwell’s review of The Soul of 
Man under Socialism in Essays, Vol. IV., pp. 426-28. 
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the Atom Bomb,” written in 1945, he applies 
this line of reasoning even to atomic weapons. 


Some months ago, when the bomb was 
still only a rumour, there was a 
widespread belief that splitting the 
atom was merely a problem for the 
physicists, and that when they had 
solved it a new and devastating weapon 
would be within reach of almost every- 
body. (At any moment, so the rumour 
went, some lonely lunatic in a labo- 
ratory might blow civilisation to smith- 
ereens, as easily as touching off a fire- 
work. 

Had that been true, the whole trend 
of history would have been abruptly 
altered. The distinction between great 
states and small states would have been 
wiped out, and the power of the State 
over the individual would have been 
greatly weakened.. 

..[T]hough I have no doubt excep- 
tions can be brought forward, I think 
the following rule would be found 
generally true: that in ages in which 
the dominant weapon is cheap and 
simple, the common people will have a 
chance.... 

Had the atomic bomb turned out to 
be something as cheap and easily 
manufactured as a bicycle or an alarm 
clock, it might well have plunged us 
back into barbarism, but it might, on 
the other hand, have meant the end of 
national sovereignty and of the highly- 
centralised police state. 

[ Essays, Vol. IV, pp. 7-9] 


One can’t help wondering what Orwell would 
have thought about gun control ordinances. 

Thus, much of the commentary about 
Orwell this past year has simply been wrong. 
The book 1984 is not about television screens 
and computers, as we have so often been 
told; it is a book about totalitarianism and 
socialism. It is a book, not so much written 
as a prophecy, but as an alarm bell, rung by 
a man who hardly dared to hope that anyone 
would answer it. 1984 is a book born of a 
profoundly pessimistic worldview. I now turn 
to the world in which Orwell lived and which 
created this worldview. 
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IM. Orwell’s Era and Its Mood 


Orwell was born in England in 1903 and 
died in 1950. He lived through one of the 
most calamitous periods of modern history. 
As a teenager, he saw World War I; as a 
young man, he lived through the depression; 
and in his prime, he experienced World War 
II. He saw the rise of Bolshevism in Russia; 
he watched as the promise of communism 
was betrayed by Stalin. He observed Hitler 
and the rise of facism in Europe. He person- 
ally fought in the Spanish Civil War against 
the fascism of Franco. While he was there, 
he saw how the Soviet-backed Communists 
fought their anarchist and socialist allies as 
much as they did their fascist opponents. He 
foresaw the fall of Spain to fascism (see 
Orwell, 1980). 

The early twentieth century, then, was an 
era of despair. The generation that fought 
World War I was often described as the 
“Lost Generation,” partly because so few of 
them returned, and partly because those who 
did return were so broken in spirit. Indeed, 
World War I was widely regarded as the end 
of civilization. Orwell some years later cap- 
tured this mood when he wrote: 


Many people have remarked nostalgi- 
cally on the fact that before 1914 you 
could travel to any country in the world, 
except perhaps Russia, without a pass- 
port. ...Clearly, that is not the kind of 
social atmosphere that we shall ever see 
again, and when Sir Osbert Sitwell 
writes of “before 1914” with open re- 
gret, his emotion can hardly be called 
reactionary. [Essays, Vol. IV, p. 443] 


Even if the war was not the end of civili- 
zation, it certainly was the death knell of 
classical liberalism, and its optimistic notions 
of economic freedom and limited govern- 
ment. The Great War was widely regarded as 
a failure of classical liberalism, and only 
partly because the Liberal Party was in power 
when England entered the war. The’ mere 
fact of the war itself cast serious doubt on 
the classical liberal view that free trade and 
free migration were sufficient to preserve 
world peace. This view had been a cardinal 
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tenet of British liberalism in the nineteenth 
century. 

If the Great War was a severe blow to 
classical liberal politics, the Great Depres- 
sion was an even more severe blow to classi- 
cal liberal economics. It was widely believed 
that the depression was the result of massive 
market failure, and that the laissez-faire 
policies of the liberals were obsolete. But 
abandoning liberal economic policies also 
meant abandoning much of the optimism of 
liberalism. The idea of an Invisible Hand is | 
itself profoundly optimistic. It says that the 
common good is being served, even when it 
is not apparent how. Orwell himself recog- 
nized the optimism of the liberals in the 
following passage: “[T]he Left has inherited 
from Liberalism certain distinctly question- 
able beliefs, such as the belief that the truth 
will prevail and persecution defeats itself, or 
that man is naturally good and is only cor- 
rupted by his environment” (Essays, Vol. IV, 
p. 410). 

But all of these notions of economic 
liberalism went decidedly out of fashion dur- 
ing the early. years of Orwell’s life. To be 
sure, socialist arguments against liberalism 
had been around for some time. But by the ` 
middle of Orwell’s life, the socialists dom- 
inated both the intellectual life and the 
policymaking process in Great Britain. 

This is the sense in which Orwell was truly 
a child of his era. He shared the pessimism 
of the Lost Generation. Like his contem- 
poraries, he took for granted that capitalism 
was dead. This explains the almost offhand 
nature of many of his comments about eco- 
nomics, “Everyone knew” that capitalism 
was dead. A detailed defense of that position 
was not necessary. What was necessary was 
to find alternatives, no matter how radical, to 
capitalism. Many people believed that “the 
Soviet Experiment” was that alternative. But, 
as we have seen, Orwell had serious reserva- 
tions about that road to socialism. 


IV. Flaws in Orwell’s Economic Vision 


It is easy to see how Orwell came to be- 
lieve that capitalism leads to breadlines and 
socialism leads to totalitarianism. Both of 
these ideas seemed to be borne out by ob- 


VOL. 75 NO. 2 


servation of his immediate world. The prob- 
lem with Orwell’s economic analysis is that 
he accepted the interpretation of the Great 
Depression that was standard at his time, 
but which has since undergone serious revi- 
sion. He also had no understanding of the 
difficulties of scientific socialism, again a 
problem which has been widely discussed 
since his time. 

In Orwell’s time, the Great Depression 
was widely regarded as proof of the insta- 
bility of laissez-faire policies. Indeed, this 
interpretation gave rise to the Keynesian 
Revolution which prescribed more active in- 
tervention by the central government into 
the management of the economy. But this 
view has been widely challenged in the inter- 
vening years. Milton Friedman and Anna 
Schwartz’s critique (1963) of activist policy 
included a reinterpretation of the causes of 
the Great Depression. His view is that, far 
from being a failure of laissez-faire, the de- 
pression was a failure of intervention by the 
Federal Reserve. Now this view is not uni- 
versally accepted, but then again, neither is 
the old view universally accepted. Today at 
least there is some challenge or alternative to 
the view which Orwell and his contem- 
poraries took for granted. One must at least 
consider the possibility that ill-conceived in- 
tervention contributed to the depression. 

But it would be asking a great deal of 
Orwell to expect him to anticipate this neo- 
classical critique. A greater failure is that he 
had no understanding of the difficulties of 
“scientific socialism,” as it was called. A 
great debate raged during the 1920’s and 
1930’s on the possibility of industrial social- 
ism. One school of thought, led by Oskar 
Lange and Abba Lerner, argued that central 
planning could be done efficiently, provided 
that the planners used marginal cost shadow 
pricing to simulate market pricing. The op- 


° The following passage suggests that Orwell had some 
knowledge of this debate: “I am well aware that it is 
now the fashion to deny that Socialism has anything to 
do with equality. In every country in the world a huge 
tribe of party-hacks and sleek little professors are busy 
‘proving’ that Socialism means no more than a planned 
state-capitalism with the grabmotive left intact” (1980, 
p. 104). 
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posing school of thought, led by Ludwig von 
Mises and the Austrians, argued that the 
advocates of marginal cost pricing were over- 
looking the essential difficulty of central 
planning. The Austrians argued that in the 
absence of a market process, there is no 
reliable way to discover marginal costs and 
efficient levels of output and efficient meth- 
ods of production. For a review of this de- 
bate, see Trygve Hoff (1981). 

This criticism has been repeated in many 
forms for many problems. Economists often 
criticize both “industrial policy” and “com- 
parable worth” on these grounds. How can 
government industrial policy choose the 
potential “winners and losers” in the world 
marketplace in the absence of the actual 
competitive process? How can the judiciary 
determine jobs of comparable value without 
reference to market wages? The fact that 
these proposals continue to emerge and that 
some economists support them demonstrates 
that opinion on these matters is by no means 
uniform, even among economists. However, 
it is naive to assume, as Orwell seems to 
have, that planning an economy is a straight- 
forward extension of the exercise of planning 
a family shopping list. He seems to have 
thought that if one activity requires planning 
in order to be successful, then surely the 
other does as well. 

The essential missing link in Orwell’s un- 
derstanding of economics is that he had no 
notion of the price system as a coordination 
mechanism. Price changes convey informa- 
tion to all of the diverse economic agents, 
and this information allows them to coordi- 
nate their plans. And based on this minimal 
information, the agents make their own plans, 
and take their own actions. The adjustments 
of the price system make it possible for all of 
those plans to be coordinated. This is the 
basic meaning of the concept of equilibrium. 
That is why central planning is not simply 
individual planning on a larger scale. The 
central planner must coordinate the plans of 
the many individuals, a job which the market 
economy leaves to the Invisible Hand. 

Orwell seemed to have no appreciation of 
the magnitude of the coordination problem 
that the price system attempts to solve. In 
short, Orwell had no notion of what is 
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sometimes called spontaneous order in eco- 
nomics. If there is no explicit planner, there 
must be no plan. And without a plan, there 
must be no order. 


V. Conclusion 


These then are the economic ideas which 
led Orwell to believe that capitalism was 
doomed: a particular interpretation of the 
Great Depression, and no concept of sponta- 
neous order or market process, It is interest- 
ing to speculate about how Orwell’s thought 
might have developed had he not died pre- 
maturely in 1950 at the age of 47. Had he 
observed the problems of British socialism 
and of the major centrally planned econo- 
mies, he may have revised his estimate of the 
ease and desirability of central economic 
planning. He had always had a distinct mis- 
trust of the central political power inherent 
in socialism. Perhaps if he had observed some 
of the economic difficulties of socialism, he 
may have rejected it outright, rather than 
trying to reform it. Of course, he may have 
just hated socialism along with capitalism. If 
so, this would have added to the profound 
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pessimism which he felt during all of his 
short life. He expressed it rather poetically-in 
a letter to his friend Arthur Koestler in the 
spring of 1946, “Each winter I find it harder 
and harder to believe that spring will actu- 
ally come” (Essays, Vol. IV, p. 127). 


REFERENCES 


Friedman, Milton and Schwartz, Anna J., A 
Monetary History of the United States, 
1867-1960, NBER Studies in Business 
Cycles, Vol. 12, Princeton: Princeton Uni- 
versity Press, 1963. 

Hoff, Trygve J. B., Economic Calculation in the 
Socialist Society, Indianapolis: Liberty 
Press, 1981. 

Howe, Irving, 1984 Revisited, New York: 
Harper & Row, 1983. 

Orwell, George, Homage to Catalonia, New 
York: Harcourt, Brace, Jovanovich, 1980. 

, 1984, New York: New America 

‘+. Library, 1983. 

Orwell, Sonia and Argus, Ian, The Coilected 
Essays, Journalism and Letters of George 
Orwell, Vols. I-IV, New York: Harcourt, 
Brace, Jovanovich, 1968. 


THE AFTER-KEYNES CAMBRIDGE CONTRIBUTIONS TO THEORY? 


Hamlet without the Prince: Cambridge Macroeconomics 
without Money 


By J. A. KREGEL* 


Keynes’ General Theory was exclusively 
concerned with a monetary economy in which 
changing beliefs about the future influence 
the quantity of employment. Yet money plays 
no more than a perfunctory role in the Cam- 
bridge theories of growth, capital, and distri- 
bution developed after Keynes. This essay 
attempts to explain this paradox with ref- 
erence to the relation between Keynes’ 
monetary revolution and the value theory 
revolution which simultaneously occurred in 
Cambridge in the 1930’s. 


I. The Instability of Credit 


The General Theory has often been de- 
scribed as provoked by the Slump, yet 
F. Vicarelli (1984) argues that it also repre- 
sents the theoretical formulation of reflection 
on the nature of capitalism begun in the 
1920’s. Hayek describes this period: “We all 
held similar views...more fully elaborated 
by R. G. Hawtrey who was all the time 


talking about the inherent ‘instability of . 


credit’” (in Milton Friedman, 1969, p. 88n). 
Indeed R. G. Hawtrey’s 1913 Good and Bad 
Trade foreshadowed a monetary theory of 
effective demand: 


[T]he manufacturer’s efforts in produc- 
ing...goods depends upon there being 
an effective demand for them.... It is 
only because the dealer anticipates... 
this effective demand...that he gives 
the manufacturer the order.... The 
manufacturer...accepting the order, 
and the banker...discounting the bill, 


tDiscussants: Donald Harris, Stanford University; 


Mark Kupenberg, Swarthmore College. 


*Professor of Economics, University of Groningen, 


The Netherlands. 
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are both endorsing the opinion of the 
dealer. The whole transaction is based 
ultimately on an expectation of a fu- 
ture demand, which must be more or 
less speculative. {p. 78] 


The impact of money on the level of activity 
inspired not only Hayek and Keynes, but 
Robertson, Schumpeter, Pigou, Cassel, and 
others. These economists, to whom Keynes 
addressed his 1923 Tract on Monetary Re- 
form, all implicitly accepted the quantity the- 
ory of money; open rejection of this common 
analytical framework in the 1930 Treatise on 
Money made communication with his con- 
temporaries difficult, and Keynes had to look 
elsewhere for sympathetic criticism. 


I. Cambridge Value Theory in the 1930’s 


At the same time, a group of young Cam- 
bridge economists, Kahn and Joan and Aus- 
tin Robinson, were extending Sraffa’s 1926 
criticisms of Marshall’s theory of value to 
produce the “Imperfect Competition Revo- 
lution.” It was among these economists, and 
others involved in developing imperfect com- 
petition such as Harrod, Kaldor, and Kalecki, 
that Keynes’ ideas created interest. They did 
not, however, have first-hand experience of 
the earlier “monetary” debates, indeed, for 
many skepticism of the quantity theory (see 
R. F. Kahn, 1984, p. 52) deterred them from 
the study of monetary factors which had 
inspired Keynes’ generation. Thus the Cam- 
bridge economists who formed the “Circus,” 
and others such as Harrod, who played a 
central role in discussing and elaborating the 
General Theory, were all involved in the value 
theory revolution before they joined Keynes’ 
monetary revolution. It is not surprising that 
they should have perceived a relationship, 
although Keynes believed that developments 
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in value theory were independent of his own 
pursuits. 

The Treatise replaced the equation of ex- 
change as determinant of the price level with 
the “fundamental equations” which com- 
bined Marshall’s short-period supply and 
demand factors in a sort of reduced-form 
equation representing the composition of ex- 
penditure relative to the composition of out- 
put. Money retained only indirect influence 
on prices via the influence of the rate of 
interest on the divergence of saving and in- 
vestment producing “windfall profits.” Here 
Keynes followed Wicksell and called “natu- 
ral” the interest rate that produced price 
equilibrium. Keynes’ new interlocutors were 
to draw on their value theory expertise to 
provide two crucial elements for the transfor- 
mation of the “fundamental equations” into 
the analytical framework of the General The- 
ory: Kahn’s analysis of short-period supply 
and Sraffa’s conception of commodity rat 
of interest. ; 


A. Kahn’s Short-Period Analysis 


It was Mr Kahn [in his multiplier 
article] who first attacked the relation 
of the general level of prices to wages 
in the same way as that in which that 
of particular prices had always been 
handled, namely as a problem of de- 
mand and supply in the short period 
rather than as a result to be derived 
from monetary factors. 

[Keynes, 1939, in 1973, p. 400, fn. 1] 


Kahn also convinced Keynes that the price 
of investment goods should be handled in an 
analogous fashion, thus separating the com- 
bined supply and demand aspects of the 
- fundamental equations which opened the way 
to an aggregate demand function repre- 
senting consumption expenditures (from 
wages) and investment” expenditures (from 
profits) and an aggregate supply function to 
determine the “aggregate” price level as an 
application of his value theory investigations 
into “short-period supply” to Keynes’ mone- 
tary studies. While others, such as Hicks, 
were applying value theory to the demand 
for money, in Cambridge it was being ap- 
plied to the “fundamental equations.” 
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Indeed, Kahn (p. 99) considers. his greatest 
contribution to Keynes’ theory. as the dem- 
onstration that investment generates the sav- 
ings required to finance it, which convinced 
Keynes to adopt savings-investment equality. 
This eliminated the second term of the 
fundamental equations and facilitated appli- 
cation of aggregate supply and demand anal- 
ysis, but it also eliminated money from even 
an indirect role via interest rates on prices. 
Sraffa was to provide the new role for money 
and the rate of interest. 


B. Sraffa’s Commodity Rates of Interest 


In his 1932 review of Hayek’s -Prices and 
Production, Sraffa formulated commodity 
rates of interest to criticize Hayek’s use of 
Wicksellian “natural” rates of interest (which 
had equated saving and investment in the 
Treatise). Hayek’s theory suggested that if 
the presence of money was “neutral,” the 
natural rate of interest would equate invest- 
ment to full employment saving and Say’s 
Law would necessarily prevail. 

Hayek’s “neutrality” required the money 
rate of interest equal the “equilibrium” (nat- 
ural) interest rate so that money savings 
should buy the same amount of producers’ 


` goods as if the supply and demand for capital 


met in “their natural form.” Sraffa pointed 
out that natural rates exist implicitly for 
every commodity, and explicitly whenever 
there is a forward market. These rates will be 
uniform in an equilibrium in which “the spot 
and forward price coincide” for each com- 
modity. But when savings, whether in money 
or natural form, are positive there may be as 
many natural rates as there are commodities 
for: 


[U]nder free competition this diver- 
gence of rates is as essential to...tran- 
sition as is the divergence of prices 
from the costs of production; it is, in 
fact, another aspect of the same 
thing.... [This] applies as much to an 
increase in saving, which Dr. Hayek 
regards as equivalent to a shift in de- 
mand from consumers’ to producers’ 
goods, as to changes in the demand for 
or the supply of any other commodity. 

(1932, pp. 50-51] 
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Since it is the competitive price adjustment 
process, not the nonneutrality of money 
which causes divergence of individual com- 
modity rates and these from the money rate, 
neutrality cannot be defined in the condi- 
tions Hayek proposed. 

Sraffa’s criticism suggested that the in- 
fluence of money was not via interest rate 
effects on saving and investment, but via the 
divergence of commodity rates which was 
just “another aspect” of the divergence of 
demand prices from supply prices leading to 
production decisions for consumption or in- 
vestment goods. The rate of interest provided 
a parallel representation at the level of indi- 
vidual production decisions for the di- 
vergence of aggregate demand and supply 
prices which was emerging from the elabora- 
tion of the fundamental equations, but one 
in which money was clearly central to the 
determination of the expenditure decisions 
which brought changes in production and 
employment. 


Ill. Interest Rate Parity and Liquidity Preference 


In Keynes’ monetary economy, money 
offered an alternative to investment in other 
durables; it thus required a comparable defi- 
nition of its rate of interest in terms of spot 
and forward prices. Keynes thus defined the 
money rate of interest as “nothing more than 
the percentage excess of a sum of money 
contracted for forward delivery, e.g. a year 
hence, over what we may call the ‘spot’ or 
cash price of the sum thus contracted for 
forward delivery” (1973, p. 222). This change 
in the way money entered Keynes’ analysis 
allowed an analogy with the Tract’s “inter- 
est rate theorem” (see my 1982 article) to 
explain decisions to take positions in dura- 
bles (including money) since every durable 
has spot and forward prices in terms of itself 
as numeraire giving its “commodity” or 
“own-rate of own interest”: “just as there 
are differing commodity-rates of interest at 
any time, so also exchange dealers are 
familiar with the fact that the rate of interest 
is not even the same in tertns of two different 
moneys...” (Keynes, 1973, p. 224). 

In the exchange market, equilibrium is 
achieved when the forward discount or pre- 
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mium reaches equality with the interest 
differential. Just as the forward discount in 
the Tract measured the market’s “prefer- 
ence” for holding that currency, Keynes now 
argued that the market’s preference for hold- 
ing money was also measured by the dis- 
count of future over spot money in terms of 
money: the rate of interest. Equilibrium was 
thus defined by the equalization of the rela- 
tive advantages of taking positions in dura- 
ble assets, that is, when all the own-rates 
evaluated in money were equal to the own- 
rate on money. 

In this way Keynes gave expression to the 
way “changing views about the future are 
capable of influencing the quantity of em- 
ployment and not merely its direction” (1973, 
p. vii), for every decision to purchase (invest 
in) a durable at prevailing spot prices de- 
pends on expectations of future conditions 
as expressed in future prices: the relation of 
spot to forward prices or supply and demand 
prices determines rates of return on invest- 
ment in durable goods or their marginal 
efficiencies, while liquidity preference sets the 
spot and forward price of money, the rate of 
interest. Marginal efficiencies and liquidity 
preference thus reflect views of the future or 
the state of general expectation. The com- 
position of asset holdings and overall ex- 
penditure decisions were thus directly in- 
fluenced by changing views of the future. 
Since each individual had to reach his or her 
own view on the relation between present 
and future prices to determine the invest- 
ment and expenditure strategy which maxi- 
mized expected rates of return, decisions to 
buy investment goods or to hold money 
would be characterized by diversity of view 
as to expected rates. Equilibrium would be 
established when market prices for any activ- 
ity produced a balance of divergent expecta- 
tions. In such conditions, as Shackle has 
stressed, actual events may disappoint every 
agent’s expectations, forcing frequent recon- 
sideration of position and making decisions 
to invest liable to constant fluctuation. It was 
only possible to discuss equilibrium on the 
assumption of a given state of general expec- 
tation in which an increase in investment, or 
shifts between activities, eliminates discrep- 
ancies in own-rates evaluated in money 
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(marginal efficiencies) by means of adjust- 
ment in spot prices, current production (ie., 
net investment), or the degree of liquidity, 
depending on the type of market and type of 
activity (see M. Tonveronachi, 1983, pp. 
167-68). 

Changes in expected future conditions thus 
influence divergences in marginal efficiencies 
which reflect differences between costs of 
production and prices which initiate ex- 
penditure decisions and affect both future 
supply and prices. Adjustment continues un- 
til marginal efficiencies and the money rate 
of interest are brought into equilibrium. 
Equilibrium could thus be represented in the 
aggregate in terms of effective demand 
equating aggregate supply price or on the 
individual level as uniformity of own-rates 
given by spot and forward prices of durables. 

Further analysis of the nature of money 
and the behavior of liquidity preference was 
necessary to determine whether the equi- 
librium thus achieved was durable at less 
than full employment, for if money rates 
could be brought to a sufficiently low level to 
lead individuals to spend all of their income 
on current production, then full employment 
was the only stable position. Keynes sug- 
gested that since interest rates represented 
expectations of future rates, such a policy 
would only succeed if individuals could be 
convinced that reductions in money rates 
would not be reversed. His simple formula 
showing how capital loss offsets yield for 
smaller rises in interest the lower the prevail- 
ing rate (1973, p. 202) suggested that healthy 
skepticism (reinforced by the appearance of 
“semi-inflation” if money wages progressed 
more rapidly than productivity as expendi- 
ture increased) would lead rational investors 
to increase liquidity preference, causing the 
money rate to be the one to “decline most 
slowly as the stock of assets in general 
increases” (1973, p. 229), producing equi- 
librium (and confirming the skeptics’ opin- 
ions) before full employment is reached. 

But orthodox theory had argued that even 
if increased hoarding reduced the demand 
for goods, this would only change the direc- 
tion, not the amount, of employment if mon- 
ey were produced by labor. Keynes’ ‘“essen- 
tial properties of money” rather than the 
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liquidity trap are meant to meet this point; if 
the elasticities of production and substitution 
of money are negligible then the demand for 
money is not a demand for goods and money 
provides a “sink” for purchasing power. 


IV. Own-Rates and Aggregate Supply 
and Demand 


Discussion of a monetary economy char- 
acterized by money bearing these essential 
properties formed the introduction to early 
drafts of the General Theory, reflecting 
Keynes’ announcement of a “Monetary The- 
ory of Production” in the Spiethoff Fest- 
schrift, but was to be replaced by the short- 
period equality of aggregate supply and 
demand price representing the principle of 
effective demand. Money appears as an in- 
tegral part of the discussion of the determi- 
nants of investment, reflecting Keynes’ move 
towards the identification of investment as 
the causa causans in determining output and 
employment; while money loses pride of 
place, it gained in importance, providing the 
very basis for the explanation of the inherent 
instability of investment in a capitalist econ- 
omy, and the explanation for persistent 
unemployment equilibrium by means of 
the “essential properties.” The final title 
announces a general theory in which “Em- 
ployment” is determined by “Interest and 
Money.” 

Thus the two influences from the value 
theory revolution provided parallel frame- 
works for presentation of Keynes’ revolution 
in monetary theory; the “Marshallian” anal- 
ysis in terms of aggregate short-period supply 
and demand prices took on the more visible 
role in chapter 3, representing the changed 
role of money as the basic determinant of 
individual investment decisions determining 
asset prices reflecting liquidity preference, 
and explaining unemployment equilibrium. 

Hicks was clearly more impressed by the 
aggregate supply and demand framework, 
but proposed his own Walrasian basis by 
aggregating a general equilibrium system into 
“bundles” representing three “market” equi- 
libria in which equality of the natural and 
market rate of interest replaces that of “ag- 
gregate” supply and demand prices of the 


VOL. 75 NO.2 


principle of effective demand. This formula- 
tion placed money within the Walrasian 
framework and replaced Keynes’ discussions 
of money and investment decisions with a 
constraint on the demand for money so as to 
produce a horizontal “Keynesian” range to 
the LM curve where a stable interest rate 
(the only price) also implied fixed wages and 
prices. Keynes vigorously denied such a re- 
lation and instead suggested that: “the dif- 
ference between myself and the classicals lies 
in the fact that they regard the rate of inter- 
est as a non-monetary phenomenon” (1973b, 
p. 80). Keynes felt that his analysis of the 
effect of money and interest on investment 
had been overlooked because readers had 
placed undue emphasis on the difference be- 
tween expected and actual demand. He re- 
peats the point made to Hicks in a series of 
articles published in 1937, arguing that in his 
theory money was a “real” factor which 
could affect relative money prices and out- 
puts in the long period as well as the short, 
while in difference to the theories of Wicksell 
and Hayek, the rate of interest was a purely 
monetary factor, independent of any real or 
natural forces: 


Put shortly, the orthodox theory main- 
tains that the forces which determine 
the common value of the marginal 
efficiency of various assets are indepen- 
dent of money, which has...no autono- 
mous influence, and that prices move 
until the marginal efficiency of money, 
i.e., the rate of interest, falls into line 
with the common value of the marginal 
efficiency of other assets as determined 
by other forces. My theory, on the other 
hand maintains that this is a special 
case and that...the opposite is true, 
namely that the marginal efficiency of 
money is determined by forces partly 
appropriate to itself, and that prices 
move until the marginal efficiency of 
other assets fall into line with the rate 


of interest. 
[1973b, p. 103] 


V. Extensions of the General Theory 


Thus there were two possible lines of de- 
velopment: extension of the short-period 


AFTER-KEYNES CAMBRIDGE CONTRIBUTIONS TO THEORY 137 


Marshallian (or Hicks’ Walrasian) aggregate 
supply and demand framework to analyze 
factors such as capital accumulation, which 
were traditionally treated as “long peri- 
od” problems, or analysis of a monetary 
economy where money is a determinant of 
the investment decision within the own-rate 
framework. Most economists, including 
Keynes’ younger colleagues, pursued elab- 
oration of long-period analysis and Kahn, 
Robinson, Kaldor, Harrod, among others, 
built on the aggregate version of Marshall’s 
short-period to tackle the long-period prob- 
lems of capital accumulation and distribu- 
tion. Thus the Harrod-Domar growth models 
spawned multiplier-accelerator models, and 
the analysis of capital accumulation pro- 
duced the Cambridge theories of aggregate 
income distribution. It is characteristic of 
these latter theories that investment is exoge- 
nous, eliminating the need to discuss the 
monetary elements which Keynes had used 
in the General Theory to explain investment 
decisions. While investment and expectations 
play a crucial role in the post-Keynes Cam- 
bridge theories, the fact that they were con- 
sidered exogenous made analysis of the 
monetary factors Keynes considered crucial 
to their determination unnecessary. Of little 
importance to the formulation of short-period 
aggregate supply and demand, monetary fac- 
tors and Keynes’ concerns for cyclical in- 
stability had even less importance in the 
extension of these constructions to stable 
long-period equilibria. 

For economists who preferred Hicks’ 
Walrasian version, the analysis of long-period 
problems such as capital accumulation sug- 
gested flexibility of wages and prices, and 
variation in the rate of interest adjusting 
capital intensity to produce full employment. 
It was thus the aggregate supply and demand 
version of Keynes’ theory, incorporated into 
traditional theory as a temporary general 
equilibrium with fixed prices, that failed 
transition to long-period conditions of flexi- 
ble prices and production coefficients; the 
Cambridge objections to these formulations, 
made in Marshallian terms, had little impact. 
Indeed, in the Cambridge capital theory de- 
bates it was necessary to abandon Marshall 
and resort to Sraffa’s theory of prices to 
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demonstrate the unlikely conditions required 
for the traditional results, but this left 
Keynes’ theory still characterized by ad hoc 
short-period rigidity. 

Joan Robinson, after a long career forging 
the long-period extension of the Marshallian 
short-period version of Keynes, finally re- 
jected this approach in favor of the study of 
“historical” time, but has recently suggested 
(1978) that post-Keynesian analysis should 
be extended to reconcile Keynes and Sraffa. 
This would imply integrating Keynes’ essen- 
tial monetary relationships with Sraffa’s. 
Keynes’ extension of Sraffa’s commodity rate 
analysis to a monetary economy was clearly 
an attempt to respond to Hayek by showing 
just exactly why money was not neutral. Just 
as Sraffa went on to develop a similar frame- 
work to specify the essential logical relations 
between distributive variables and relative 
prices, Keynes’ extension of the interest rate 
parity theorem can be considered as the 
identification of the logical relations between 
the money rate of interest and the level of 
output and employment in a monetary econ- 
omy. While Sraffa’s relations imply no par- 
ticular causal relationships, Keynes’ system 
explicitly proposes money as the real or 
causal variable constraining a capitalist or 
monetary production system. It is the recog- 
nition of this role of money that has been 
absent from Cambridge, and all other, mac- 
roeconomics after Keynes. 

Recently, there has been a renewal of in- 
terest in Keynes’ monetary analysis. For ex- 
ample, Paul Davidson (1972) analyzes invest- 
ment in terms of spot and future prices, 
drawing on the monetary detail of the Trea- 
tise to support liquidity preference, while 
Hyman Minsky (1975) has linked the role of 
aggregate experiditure to the determination 
of the relative prices of consumption goods 
and capital assets to identify the influence of 
the financial system on investment cycles. 
Luigi Pasinetti’s (1981) discussion of the re- 
lation between natural rates and the social 
relations producing money rates of interest 
builds on similar factors. I (1982,1983) and 
E. J. Nell (1983) attempt to draw direct links 
between the concepts of own-rates in Keynes 
and Sraffa. 
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From Hicks’s reformulation of Keynes’ 
supply and demand analysis in Walrasian 
terms to Don Patinkin’s recent emphasis on 
its Marshallian origin, the profession (with 
the exception of D. Dillard, 1954, and more 
recently A. Barrére, 1985) has considered the 
principle of effective demand independently 
of Keynes’ explicitly announced intention to 
analyze a monetary production economy and 
his claim that the distinctive aspect of his 
theory was to be found in the essential prop- 
erties of interest and money which made the 
latter a real factor and the former a mone- 
tary factor. Recognition of this distinction as 
expressed in Keynes’ own-rate framework 
may yet produce the monetary revolution in 
economic theory promised by Cambridge 
economics after Keynes. 
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Cambridge Price Theory: Special Model 
or General Theory of Value? 


By BERTRAM SCHEFOLD* 


Keynes and Marshall liked to emphasize 
the continuity of their thought with the 
classical Ricardian tradition. Although this 
affinity concerned aspects of their theories 
which were, as theories of value, essentially 
neoclassical, the followers of Keynes—Joan 
Robinson in particular—began to return to a 
classical analysis of prices after the founda- 
tions of the neoclassical theory of output had 
been shaken by Keynes. The ground for this 
had been prepared by the debate about in- 
creasing returns (in which Sraffa’s contribu- 
tion was prominent), the recurrent discus- 
sions about capital theory and the study of 
classical authors. The appearance of Sraffa’s 
Production of Commodities by Means of Com- 
modities marked a second revolution of 
Cambridge economics in this century. Neo- 
classical economists have reacted to Sraffa’s 
departure much in the same way as they had 
reacted to Keynes’: by trying to integrate the 
new ideas as special cases of the old doctrine. 
However, the Cambridge price theory is, 
contrary to Frank Hahn (1982), not a model 
within the neoclassical universe, but a re- 
formulation of the classical theory. 

The general equilibrium of the long period 
is by definition an equilibrium in all markets, 
including the capital market, so that it must 
be characterized by a uniform rate of profit. 
If homogeneous commodities are produced 
by single-product industries, Sraffa’s price 
equations are 


(1) 


(1+r)Ap+wl= p, 


where the coefficient a,, of the input-output 
matrix A denotes the amount of commodity 
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140 


j and l, the amount of labor required to 
produce one unit of output in industry i, 
where p is the price vector, w is the wage 
rate, and r the rate of profit. 

The socially necessary technique and the 
level and composition of output are consid- 
ered as given (constant returns are not as- 
sumed). The determination of the composi- 
tion of output through individual preferences 
is formally not ruled out, but other explana- 
tions are available. The theory of distribu- 
tion is treated as a separate issue. The func- 
tion of prices is to provide a measure of 
normal costs against which the profitability 
of alternative technologies and future invest- 
ments can be estimated. 

Prices of production are such that the eco- 
nomic system can reproduce itself in its ac- 
tual state of growth or decline if the underly- 
ing conditions remain unchanged. If they do 
change, the system will enter a new long- 
period position with new prices of produc- 
tion. The prices of production act as centers 
of gravitation for market prices, but this does 
not mean that market prices will necessarily 
ever get very close to prices of production; 
the theory only denies that the discrepancy 
between market prices and prices of produc- 
tion can become permanently large, involv- 
ing considerable losses or surplus profits, 
while the fundamental conditions remain the 
same. The cause for the gravitation of market 
prices is the tendency for the equalization of 
rates of profit in different industries. But the 
process may take diverse forms. Apart from 
changes in prices themselves, transfers of 
funds, investment, capital losses and the fixa- 
tion of surplus profits as rents through the 
establishment of new property rights are all 
important. New institutions which confirm 
the tendency are invented as often as institu- 
tions which upset it. The classics were there- 
fore not very interested in the many con- 
ceivable models that might describe processes 
of gravitation. 
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In modern times, adjustment of capacity 
utilization at unchanged prices seem often to 
be more important than changes of market 
prices for the adaptation of supply and de- 
mand to temporary disturbances. Prices and 
markups reflect the conditions that would 
prevail if production were steady at normal 
capacity utilization. Up to a point, changes 
in demand can then be met through adjust- 
ments in stocks, orders, and levels of oper- 
ation without changes of prices so that market 
prices can actually be equal to prices of 
production although profitability fluctuates 
as with changing market prices. 

At any rate, prices of production are con- 
ceptual magnitudes defined for the analysis 
of an economic system in a given state of 
accumulation. They are necessary as mea- 
sures for the distribution of the surplus, for 
the quantity of capital, and for the analysis 
of different forms of technical progress. 

The concept of equilibrium and of stabil- 
ity is different in modern neoclassical theory. 
If the economy is not in a stationary or 
atemporal equilibrium (with which we are 
not concerned here), one modern neoclassi- 
cal method is that of temporary equilibrium. 
In such an economy, there is no trading in 
forward markets. Prices will be such that, in 
a given state of expectations, markets clear 
and existing stocks can be used to produce 
goods according to the anticipated state of 
future demand. Such a model deals only with 
market prices in the short run. Moreover, the 
stability of this kind of equilibrium is prob- 
lematical, because small accidental de- 
viations may alter the expectations which de- 
fine it. 

Alternatively, the atemporal equilibrium 
model is extended to an intertemporal one 
with a finite or infinite horizon; there are 
then present markets for future deliveries, in 
terms of discounted prices. Contracts can be 
contingent on changing future states of na- 
ture. It is therefore possible to represent the 
classical problem of growth with technical 
change, but not as a process going on through 
time. Instead, that set of prices is chosen 
which will coordinate demand and supply in 
present and future markets simultaneously, 
given the expected changes in the structure 
of production and consumption. Positive 
prices are exchange ratios which clear pre- 
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sent and future markets. At the same time, 
they define the factor income by households 
and differential profits (obtained by firms 
under advantageous conditions and distrib- 
uted to households). But, to the extent that 
production takes time, inputs to a given pro- 
cess are not valued at the same prices as 
outputs. Each good exists at a particular 
point in time and is to be valued at the prices 
which bring contracts for deliveries for that 
moment of time into equilibrium. 

The own-rate of interest of a commodity 
can be defined as the maximum excess (in 
percent) that can be obtained of a commod- 
ity at the end of a period over one unit of the 
commodity invested in the beginning. In an 
intertemporal equilibrium with discounted 
prices, this must be equal to the ratio of the 
price at the beginning divided by the price at 
the end. 

It is well known that there may be as 
many own-rates of interest as there are com- 
modities in a neoclassical intertemporal equi- 
librium. The own-rate of interest is equal 
to something that looks like the unique rate 
of profit in the classical system if a commod- 
ity or commodity basket is taken as the 
numeraire: let a; be a vector of inputs (in- 
cluding factors) in period ¢ to a process i 
which yields outputs b; at the beginning of 
period ¢+1 in an intertemporal equilibrium 
with price vectors p, and p,,, for the be- 
ginning and the end of period ¢..No net 
profits will be made in a neoclassical in- 
tertemporal equilibrium at discounted prices 
so that a;p,= b;P,„ı for all processes i. 
However, we can express prices in each 
period in baskets of goods given by some 
vector d—this includes the case where d 
represents a producible monetary commod- 
ity. These undiscounted prices in terms of 
numeraire d may be denoted by p,; we have 
Pa, = P:/4p, so that we may calculate a rate 
of return r, for process i in terms of com- 
modity basket d and obtain 


(2) Lrg =D; Ba,141/4iPa,t 


= (B; Pi+1/4Pi41)/ (a: Pi/dp,) = dp, /ap,41- 


If we reckon in terms of undiscounted prices, 
all processes are therefore equally profitable 
but the rate of return depends on the com- 
modity chosen as the numeraire; it is equal 
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to the own-rate of interest of the standard of 
prices in each period. : 

All own-rates of interest are necessarily 
equal only if the vectors of relative prices are 
proportional in different periods as in the 
classical model. As a matter of fact, Sraffa 
was the first to provide a skeptical account of 
the multiplicity of own-rates of interest in 
intertemporal equilibrium in his review of 
Hayek (1932). Hayek had been looking for a 
“natural” rate of interest which might guide 
monetary policy; it turned out that his inter- 
temporal equilibrium contained many. Ever 
since, neoclassical theorists have been pursu- 
ing the impossible task of finding “the” rate 
of interest in intertemporal equilibrium as a 
monetary phenomenon while preserving the 
neutrality of money. One approach is based 
on the empirical lack of forward markets and 
leads back to a temporary equilibrium in 
which there are forward markets for only one 
monetary commodity which yields the rate of 
interest. This again raises the question men- 
tioned above of what stability such an equi- 
librium might have if expectations are not 
derived from fundamental data such as in- 
nate preferences. Moreover, it is not clear 
how this would have to be extended to an 
analysis of accumulation going on through 
time in a sequential process. In particular, 
the point of view of intertemporal equi- 
librium suggests that the rate of interest de- 
pends on long-term contracts while the 
post-Keynesians in Cambridge have em- 
phasized the possibility of a dependence of 
the rate of interest on short-run phenomena 
that may be independent of the more perma- 
nent influences on the rate of profit in in- 
dustry. 

The strangest aspect of the modern inter- 
temporal equilibrium theory concerns the 
treatment of initial endowments; they are 
treated as given so that in general some will 
be in excess supply and will receive zero 
prices if there are limited possibilities of 
substitution. The rates of return are therefore 
not uniform in that the stocks in excess 
supply yield no return at all. Hence, the 
fundamental condition of a long-period equi- 
librium is violated. Moreover, according to a 
distinct second argument, the stocks must 
once have been acquired in order to use them 
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profitably so that, if they now turn out to be 
superfluous, we are faced with a short-period 


. problem of adaptation and the deceived ex- 


pectations should—but do not in the model 
—influence the future course of events. This 
is not a mathematical but a conceptual in- 
consistency. The model is often defended on 
the grounds that the entire future allocation 
over the given time horizon is settled afresh 
by means of forward trading. Against this, 
one may not only doubt the empirical valid- 
ity of the assumptions but may also ask why 
this foresight did not exist yesterday to pre- 
vent the wrong stocks from accumulating. 
The intertemporal model like the temporary 
one, does not therefore, represent a “true” 
equilibrium for all markets, since it fails to 
take into account the heritage of stocks from 
the past with their associated expectations, in 
an analysis of what should be called a dis- 
equilibrium situation. The intertemporal 
model is not wrong because it fails to formal- 
ize expectations explicitly, for what matters 
is what generates expectations. It is a hybrid 
mixture of long-period equilibrium with uni- 
form rates of return (but they are in general 
not uniform for endowments) and short- 
period adaptations to normal conditions (but 
then the disturbances should be treated as 
such even if expectations are only implicit). 
Finally, no distinction is made between the 
reaction of investment to temporary sur- 
pluses or shortages in particular industries 
on the one hand, and changes of aggregate 
effective demand on the other. 
Unfortunately, classical and neoclassical 
models tend increasingly not to be compared 
as fully developed economic theories of value, 
money, employment, growth, and develop- 
ment; the tendency is to confront directly 
only the theories of value. If these are not 
(as, for example, by Schumpeter) seen in 
their contexts, the comparison may be re- 
duced to a confrontation of the formal prop- 
erties of models. It may then appear that the 
classical theory as represented by Sraffa’s 
equations is only a special case of the inter- 
temporal general equilibrium. The argument 
is that the classical model is characterized by 
a uniform rate of profit, with undiscounted 
prices of outputs and inputs being the same. 
Price vectors in the neoclassical model are 


VOL. 75 NO. 2 


proportional if there is balanced growth. 
Hence it is concluded that the classical model 
can only be concerned with the situation in 
which endowments and preferences happen 
to be such that the economy can start and 
follow a process of balanced growth. 

As a matter of fact, there are important 
contextual differences between classical and 
neoclassical theories even if balanced growth 
is assumed or attained. Joan Robinson was 
concerned with the analysis of “Golden 
Ages” where she supposed stocks already to 
have been inherited in a balanced composi- 
tion because those stocks had been accu- 
mulated with a view to sustain future growth. 
She then examined the conditions, in particu- 
lar in relation to effective demand, which 
would sustain expectations consistent with 
growth at various levels of employment. ~ 

Now it should be clear that balanced 
growth plays a special role in neoclassical 
theory because, with constant returns and 
constant preferences, the economy will be 
close to a balanced growth path (turnpike 
theorem) anyway and, more importantly, be- 
cause different scarcities of different capital 
goods will not be present and cause unequal 
rates of return in terms of the same standard 
in the “steady state.” But the problem of 
unbaianced growth or of structural change 
had been one of the main concerns of classi- 
cal theory from its early beginnings. 

Ricardo’s vision of the extension of culti- 
vation to inferior lands with the growth of 
population in the process of accumulation 
involved such a structural shift, and he 
analyzed it by comparing what we now call 
systems of prices of production in subse- 
quent long-period positions, where the rate 
of profit could be uniform in each, because 
the growth of receipts over costs on better 
lands was absorbed by rents. Changes in the 
composition of output due to the influence of 
varying income elasticities with the growth of 
real incomes can be dealt with by means of 
the same method. Finally, technical progress 
causes profit differentials which express the 
fact that two systems, corresponding to an 
“old” and a “new” technique, coexist for 
some time. The differential will be the more 
lasting the greater is the market power of 
firms, but imperfections of competition have 
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to be treated as a separate matter, and the 
comparison of long-period positions remains 
the essential step of the analysis. 

There are special cases of structural change 
which are analyzed best by admitting a slow, 
continuous shift of the input-output coeffi- 
cients. The outstanding examples are the 
effects of technical progress as they appear at 
higher levels of aggregation in Leontief sys- 
tems, or the change in the composition of 
output that accompanies rises of real in- 
comes and is described by Engel curves. If 
the coefficients of A and / depend on time 
and follow some forseeable pattern, prices 
will do the same. The unique rate of profit 
can still be defined if the movement is slow 
relatively to the movement of production; 
one then has, in obvious notation 


(3) (1+ 7) A(t) p, + w(t) = p, 


The own-rate of interest as defined above is 
for each commodity i equal to the rate of 
profit. But it is in general not equal to 
Pi,i/ P+, because we are here dealing with 
undiscounted prices. 

Key problems of the theory of unbalanced 
growth arise if the process of change is accel- 
erated so that, for instance, the consumption 
of some commodities shrinks faster than 
capacity for their production does because of 
wear and tear. Such an increase of excess 
capacities may have implications for aggre- 
gate effective demand and destroy the stabil- 
ity of the long-period position. The discon- 
tinuity must then again be analyzed in terms 
of comparisons of equilibria. 

If structural change is fast, one might like 
to introduce shifts of relative prices by allow- 
ing relative prices at the beginning of the 
period to be different from those at the end. 
But is easy to see that effects of changes in 
distribution are then not easily distinguished 
from effects of changes in the standard of 
prices. To make a strong case, suppose we 
had A(t), I(t) depend on time ¢, with t= 
... ~1,0,1,... stretching indefinitely back 
into the past and into the future. It is as- 
sumed that markets clear at positive prices 
(no excess stocks) in each period and that 
relative prices fulfill the infinite series of 
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equations, which defines a Golden Age with 
structural change: 


(4). (1+ 7) A(t) p+ wilt) = Paaso. 


Under suitable assumptions prices are de- 
termined uniquely. If, for instance, produc- 
tivity grows at rate g so that /(t)=/)(1+ 
g)', if A(t)=A and r,=r are constant, 
and if the rise of the wage rate compensates 
productivity gains w,=w)(1+ g}, one ob- 
tains constant prices and r is the rate of 
profit as in a Sraffa system. If w,= w is 
constant, prices fall with the rate of produc- 
tivity g, but each own-rate of interest exceeds 
both r and g and the deflation implies that 
the rate of profit exceeds r, Conversely, wage 
rates rising faster than productivity lead to 
an inflation which will let profits appear 
higher than they really are (if the wage rate 
rises at rate h, p,.,=(1+h)/(1+ g))p, and 
the rate of profit is (1+ g)1+r)/(it+h) at 
constant prices). 

This lack of transparency indicates that 
the traditional method of analyzing struc- 
tural change by means of comparisons of 
equilibria is preferable. The method of pro- 
duction in (3), reached after each gain in 
productivity, is considered as socially neces- 
sary; market prices will adjust to the prices 
of production so defined with a time lag. But 
if one insists on using an “intertemporal” 
system as in (4), with relative prices chang- 
ing, for example, because of different rates of 
growth of the productivity of labor in differ- 
ent sectors, the equilibrium is not determined 
and little can be said about distribution (i.e., 
the real wage and the rate of profit), before 
the movement of the wage rate has been 
specified and the system is reformulated in 
terms of equations (3). 

In spite of the familiar analogy with the 
compensation of the differences in the rates 
of interest between two currencies through 
differences in the spot and forward exchange 
rates, it is not clear whether an analysis of 
production in terms of an intertemporal price 
system could be of much relevance even apart 
from the lack of transparency. For it involves 
on the one hand, like an analysis of market 
prices, quick changes in relative natural prices 
while, on.the other, rates of return are uni- 


MAY 1985 


form, yet changing, multiple and none is 
easily linked with money in the absence of a 
produced money commodity. As Garegnani 
has pointed out to me, it would not be 
logically impossible to extend the classical 
analysis in this direction but gains for the 
theory of accumulation are not obvious. 
Sraffa did not use “dated” prices in Produc- 
tion of Commodities in spite of several 
allusions to structural change (inventions, 
expansion of production to inferior lands 
etc.), and he attributed the origin of different 
own-rates of interest to changing “market 
prices” in his review of Hayek. 

It is well known that a logical critique of 
the neoclassical theory of distribution using 
aggregate measures of capital has been at- 
tempted on the basis of the classical theory. I 
do not want to discuss here how other new 
versions of the neoclassical theory of distri- 
bution are affected by it. But the generality 
of the classical theory is enhanced by the fact 
that it is compatible with several theories of 
distribution which may each be more or less 
pertinent in different historical circum- 
stances. To start from a given real wage and 
to regard profits as a residual was a first 
approach taken at a time when real wages 
had shown a remarkable stability over centu- 
ries in spite of short-term fluctuations. Others 
have argued that imperfect competition de- 
termines a degree of monopoly so that we 
should first explain the share of profits in 
national income which then: determines the 
rate of profit. The Cambridge school has 
stressed the role of demand that, given differ- 
ent savings propensities of capitalists and 
workers, effects a redistribution of incomes 
between classes such that—within limits—a 
higher ratio of investment to output can be 
financed because savings rise with a rising 
share of profits. In this view, accumulation is 
so dynamic that prices can be kept above 
costs for considerable stretches of time in 
spite of the forces of competition. Firms are 
thus able to finance their expansion out of 
profits, that are high because the demand— 
largely generated by the firms themselves—is 
booming. Sraffa has suggested that the rate 
of profit is determined from outside the sys- 
tem of physical reproduction by the level of 
the monetary rates of interest. A very simple 
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version of this theory would hold in a situa- 
tion of slow accumulation where competitive 
firms are indebted to the banking sector so 
that their profits. must cover interest costs 
while competition keeps prices down and 
real wages absorb what is left of the net 
product. ; 
_ The price theory under discussion can 
therefore not be subsumed as a special model 
under the neoclássical theory. It is general in 
that it is compatible with a number of alter- 
native theories of distribution and output 
which have not yet all been formalized with 
the same degree of rigor and depend in 
their applicability on historical circum- 


AFTER-KEYNES CAMBRIDGE CONTRIBUTIONS TO THEORY > 145 


stances, but which, taken together, are re- 
lated as variants of the classical theory and 
cover a wide range of empirical phenomena. 
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Joan Robinson’s Critique of Equilibrium: An Appraisal 


By E. Roy WEINTRAUB* 


Joan Robinson devoted much of her en- 


ergy to critiquing equilibrium analysis, or . 


what she was accustomed to calling Walras- 
ian economics. In her various writings she 
returned again and again to the idea that 
Walrasian economics necessarily misdirected 
analysis in macroeconomics, capital theory, 
distribution theory, and value theory. Many 
of her writings made mention of Walrasian 
equilibrium, usually in the context of the 
wrong way to look at a particular problem. 
Indeed, for Robinson, the Walrasian theory 


came to stand for the intellectual opposition. 


as it were, for the “others” who had got it 
wrong, where the “it” was anything from the 
measurement of capital to the role of expec- 
tations in long run investment decisions. 

My task today is a simple one. First I shall 
identify the central elements of Robinson’s 
attack on Walrasian economics and then 
sketch what modern authors now understand 
to be the main points of the “neo-Walrasian 
research program.” Finally, I shall compare 
Robinson’s understanding of, and critique 
of, that program with the program itself. 
From this, I shall argue that Robinson’s 
analysis flowed from her flawed understand- 
ing of the nature and role of equilibrium in 
the neo-Walrasian program. 


I. Robinson on Equilibrium 


In their excellent survey article, Harvey 
Gram and Vivian Walsh note that “the theo- 
rist who would fairly appraise Robinson’s 
work must immediately come to terms with 
the correct interpretation of her many at- 
tacks upon general equilibrium theory and 
comparative static analysis. She means by 
general equilibrium theory the static and in- 
tertemporal models of supply and demand 
equilibrium in the post-Walrasian tradi- 
tion...” (1983, p. 519). 
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In “History and Equilibrium,” Robinson 
noted that Frank Hahn had identified the 
competitive equilibrium as a set of prices 
such that, were they to obtain, no agent 
would have any incentive to modify any 
decision. She then stated: 


This entails that everyone knows ex- 
actly and in full detail what conse- 
quences would follow any action that 
he may take.... Equilibrium is de- 
scribed as the “end of an economic 
process”; the story is usually told of a 
group of individuals each with an “en- 
dowment” of ready-made goods or 
productive capacity of some specific 
kind. By trading and retrading in a 
market, each ends up with a selection 
of goods that he prefers to those that 
he started with. If we interpret this 
as an historical process, it implies that, 
in the period of past time leading to 
“today,” equilibrium was not estab- 
lished.... A system of simultaneous 
equations need not specify any date 
nor does its solution involve history. 
But if any proposition drawn from it is 
applied to an economy inhabited by 
human beings, it immediately becomes 
self-contradictory. Human life does not 
exist outside history....  [1979, p. 49] 


Robinson lodged two separate objections 
to the idea of a competitive equilibrium. 
First, she faulted the neo-Walrasian model 
for ignoring real life concerns that give le- 
gitimacy to the activity of doing economic 
analysis. And second, she blamed the neo- 
Walrasian idea of equilibrium for necessarily 
biasing the conclusions of economic argu- 
ments in favor of a particular political-moral 
order. i 

As an example of the first kind of attack, 
consider her “The Disintegration of Eco- 
nomics.” She argued: 


The theory of market equilibrium, with 
given “endowments” and given “tastes” 
for a specific list of commodities is 
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essentially static. It can accommodate 
accumulation and change only by mak- 
ing the assumption that buyers and 
sellers have “correct foresight” of the 
future course of prices. A world of 
correct foresight is not the world in 
which human beings live. [1979, p. 94] 


To illustrate the second type of attack on 
equilibrium notions, consider the following 
passage, from the same paper: 


The great claim of equilibrium theory 
was that it showed how scarce means 
are allocated between alternative uses 
in accordance with consumers’ tastes. 
The existence of scarce means (materi- 
als, energy, cultivable land) has re- 
cently come to the fore in public dis- 
cussion, while consumers’ tastes run to 
large cars, overheated rooms, and an 
excessive consumption of meat. The 
certral doctrine of orthodox economics 
is the defence of the freedom of anyone 
who has money to spend, to spend it as 
he likes. [p. 92] 


These illustrations of Robinson’s criticisms 
of the neo-Walrasian idea of equilibrium 
merely sample the “identification she makes 
between neo-neoclassical economics—the 
object of many of her attacks—and post- 
Walresian general equilibrium theory...” 
(Gram and Walsh, p. 519). It is not necessary 
here to examine other cases of Robinson’s 
annoyance with the idea of equilibrium as it 
is used in neo-Walrasian analysis. It is nec- 
essary, however, to be quite clear about the 
objeci of her derision, for if her understand- 
ing of neo-Walrasian analysis is faulty, her 
attacks on it may be without merit. 


IL. The Neo-Walrasian Research Program 


As I have shown elsewhere (1985) it is 
helpful to think of general equilibrium analy- 
sis as a scientific research program in the 
sense in which the term was first used by the 
philosopher, Imre Lakatos. (See Mark Blaug, 
1980.) 

A research program in the sense of Laka- 
tos is a constellation of theories linked by 
certain elements. That is, all the theories are 
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based on a certain set of presuppositions 
shared by all who work in the program. The 
organizing center of the program is called the 
hard core, which contains propositions taken 
as given by adherents to the program. The 
heuristics of the program suggest the ways 
that theories can be developed from the hard 
core. The heuristics are used to develop the- 
ories in the protective belts of the program. 
The core is never subjected to testing; rather 
it is the induced theories that are the ap- 
propriate subjects for corroboration and 
falsification. 

As with any Lakatosian research program, 
the neo-Walrasian program is characterized 
by its hard core, heuristics, and protective 
belts. Without asserting that the following 
characterization is definitive, I have argued 
that the program is organized around the 
following propositions: HC1 economic agents 
have preferences over outcomes; HC2 agents 
individually optimize subject to constraints; 
HC3 agent choice is manifest in interrelated 
markets; HC4 agents have full relevant 
knowledge; HC5 observable outcomes are co- 
ordinated, and must be discussed with refer- 
ence to equilibrium states. 

By definition, the hard-core propositions 
are taken to be true and irrefutable by those 
who adhere to the program. “Taken to be 
true” means that the hard-core functions like 
axioms for a geometry, maintained for the 
duration of study of that geometry. 

The positive and negative heuristics of the 
program link the hard core with the basic 
work of theory construction and develop- 
ment. The standard process of empirical con- 
jectures and refutations is associated with the 
protective belts of the program. The heuris- 
tics of the neo-Walrasian program consist of 
propositions like: PH1 construct theories in 
which economic agents optimize, PH2 con- 
struct theories that make predictions about 
changes in equilibrium states; NH1 do not 
create theories based on irrational behavior; 
NH2 do not create theories in which equi- 
librium has ne meaning; NH3 do not test 
hard-core propositions; and so forth. 

The heuristics link the hard core to the 
theories in the belts that are the fit subject 
for testing and refinement. I submit that 
theories like human capital theory, “rational 
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expectations macroeconomics,” the theory of 
black-white earnings differentials, and the 
theory of optimum tariffs, are theories in the 
protective belts of the neo-Walrasian re- 
search program. These theories are all based 
on the hard core, and the refinements and 
developments of these theories are guided by 
the heuristics of the program. Notice that we 
do not test the hard core propositions, as we 
do not test (with the idea of confirmation or 
rejection) the inverse square law in Newton- 
ian mechanics, or the fixity of the earth’s 
position with respect to the sun in the 
Ptolemaic program in astronomy—these are 
hard-core propositions that are maintained 
by workers in the program. The issue of 
whether; and when, a program (defined by 
the hard core) is “rejected” is an issue of the 
relative progress or degeneration of the pro- 
gram with respect to a competing research 
program. There is no evidence to suggest that 
economists abandon degenerating programs 
in the absence of a progressive alternative. 
We do not, in the face of falsified theories in 
the belt of a program, abandon that program 
until there is an alternative program with 
theories that are themselves corroborated. 

The perspective of the neo-Walrasian pro- 
gram allows us to see that the notion of a 
“Walrasian” equilibrium is indeed funda- 
mental to the enterprise that Robinson called 
“neo-neoclassical” economics (which roughly 
corresponds to my term “the neo-Walrasian 
program”), Using the same hard core and 
heuristics, neo-Walrasian economists create 
models of investment behavior, study the 
effect of open market operations on the level 
of real output and employment, and explain 
wage differentials between rural and urban 
workers in developing economies. All these 
economists, in their studies, use models which 
interpret the terms “agent,” “optimize,” 
“constraint,” “knowledge,” “market,” and 
“equilibrium” in ways appropriate to the 
particular model. A coherent analysis will 
require a demonstration that an equilibrium 
exists for the model thus constructed. Predic- 
tions, and empirical corroborations or falsifi- 
cations of those predictions, will be induced 
by the equilibrium concept that is consistent 
with the specification of the model. 
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HI. Robinson’s Critique: An Appraisal 


Returning to Robinson’s critique of the 
neo-Walrasian idea of equilibrium, it is ab- 
solutely clear that her first set of objections 
to the notion of equilibrium is based on a 
profound misunderstanding of the concept 
of equilibrium and its function in analysis. 
The preceding section has shown that coordi- 
nated outcomes, equilibria, are imperfectly 
interpreted terms of the hard core of the 
neo-Walrasian program. Thus it is an or- 
ganizing feature of any theory in the pro- 
gram that there must be a well-defined idea 
of equilibrium present; that equilibrium no- 
tion is to be intrinsic to any model or theory 
that exists in the protective belts. 

It is a categorical mistake to complain 
that the Arrow-Debreu-McKenzie (model 
specific) competitive equilibrium is unrealis- 
tic or that it assumes knowledge of the con- 
sequences that would follow any action that 
an agent would take. Such corroborative tests 
are appropriate for theoretical constructs as- 
sociated with the protective belts, but are not 
appropriately directed to the terms and 
structures of the hard core. All that Robin- 
son’s criticisms demonstrate is that she is not 
used to engaging in neo-Walrasians analysis, 
something that people perhaps knew already. 
To repeat, her criticisms of the idea of equi- 
librium itself, which focus on its presumed 
lack of realism, only identify Robinson as 
one who works in a different program. 

Many of Robinson’s attempts to convict 
neo-Walrasians of logical error are flawed in 
this way. The equilibrium notion is not test- 
able, it is simply present as an organizing 
feature of the theories in the protective belts 
of the program. A monetary theoretic model’s 
“perfect foresight equilibrium” can neither 
be corroborated nor falsified. Yet it is not 
meaningless to work with such equilibria if 
they lead to propositions that are potentially 
falsifiable. 

From this perspective it becomes clear that 
Robinson adhered to an alternative program, 
perhaps one that would be termed the post- 
Keynesian program, and her criticisms of the 
neo-Walrasian program must be read as rhe- 
torical set-pieces designed to gather new ad- 
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herents to her preferred program; that is, her 
arguments are for the most part exhorta- 
tions, not exercises in theoretical or empirical 
logic. 

Robinson also argued that the neo-Walras- 
ian program biases the kinds of questions 
that economists can ask, and answer. In so 
arguing, for example, she identified econo- 
mists who believe in the value of neo-Walras- 
ian equilibrium notions with people whose 
“tastes run to large cars, overheated rooms 
and an excessive consumption of meat.” This 
line of argument is suggestive of a moralist, 
not an analyst. Curiously, preaching is one 
of the few ways that one can attack a pro- 
gressive research program like the neo-Wal- 
rasian program. Recent work by Arjo Klamer 
(1984) and Don McCloskey (1983) holds that 
such rhetoric is less disreputable in science 
than a rationalist’s construction of the growth 
of knowledge would suggest. 

Put another way, the choice which a scien- 
tist rakes between two competing research 
programs will be based, using a rational re- 
construction of the growth of knowledge, on 
the relative progressivity of the programs 
themselves. But such reasoned judgments are, 
in practice, not often found. The programs 
may. compete for adherents with arguments 
that transcend reason. Moral suasion may be 
appropriate to coax a potential convert to 
the cause, the emergent program. Whether 
the convert finds the new religion congenial 
may later depend on the actual progressivity 
of the program as tested by the theoretical 
and empirical progress it demonstrates, but 
in the first instance, converts may be won by 
emotion, not reason. 
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IV. Conclusion 


As a matter of logic, Joan Robinson’s 
criticism of the nature and role of equi- 
librium in the neo-Walrasian program can- 
not withstand close scrutiny. Assailing the 
logic of hard-core propositions, as she did, is 
an exercise based on misunderstanding. As 
an attempt to gather adherents to a compet- 
ing research program, Robinson’s moralizing 
is explicable. The ultimate issue of course is 
the relative progressivity of the neo-Walras- 
ian and post-Keynesian research programs. 
What is required to judge the issue is a 
comparative appraisal of those two compet- 
ing research programs. It is a bit troubling 
that no such appraisal has as yet been at- 
tempted. 
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OPEN AND SEALED-BID AUCTIONS! 


Auction Theory with Private Values 


By ERIC S. MASKIN AND JOHN G. RILEY* 


For many centuries, auctions have been a 
common form of selling procedure. Although 
auction methods vary across country and 
product, the two most frequently observed 
are the open, ascending bid (or English) auc- 
tion and the sealed-bid auction. Recent theo- 
retical research has led to a theory of equi- 
librium bidding in these two auctions and a 
wide range of alternatives as well. As a result 
it has been possible to compare the revenue 
extracted by the seller under different auc- 
tion methods and even to characterize the 
revenue-maximizing auction. 

The Revenue Equivalence Theorem (see 
for example, William Vickrey, 1961, Roger 
Myerson, 1981, and Riley and William 
Samuelson, 1981) asserts that when each 
bidder’s reservation price for a unit of an 
indivisible good is an independent draw from 
the same distribution, and bidders are risk 
neutral, the sealed-bid auction generates the 
same expected revenue as the open auction. 
Much recent research has involved weaken- 
ing each of the main hypotheses—risk neu- 
trality, identically distributed values, and in- 
dependence of values—in turn. We shall 
illustrate some of the principal conclusions 
of this work by considering the properties of 
open and sealed-bid auctions in a model of 
two bidders whose reservation prices can as- 
sume only two values, and by comparing 
these auctions to the “optimal” or revenue- 
maximizing auction. 


t Discussant: William F. Samuelson, School of Man- 
agement, Boston University. 
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I. Revenue Equivalence 


Imagine that the reservation price of bid- 
der i (i=1,2) can assume the values vy 
(with probability p) and v, (with probability 
1— p), where v,,>v,2>0. Bidders’ values 
are private information and independently 
distributed, Bidders are risk neutral, that is, 
they maximize the expression 


(1) (probability of winning)» 
— expected payment. 


We suppose that an open auction proceeds 
by the auctioneer’s continuously raising the 
asking price. The auction concludes when 
one of the bidders drops out. The remaining 
bidder is the winner and pays the dropout 
price (if both bidders drop out simulta- 
neously, a coin is flipped to determine the 
winner). Given these rules, one can easily 
confirm that a bidder’s unique (perfect) equi- 
librium strategy is to drop out when the 
asking price reaches his reservation price. 
(There are other “nonperfect” equilibria, see 
our 1983a paper). Thus the expected payoff 
of a v, bidder (a bidder whose reservation 
price is v,) is zero, and his probability of 
winning is }(1— p). The expected payoff of a 
Vy bidder, by contrast, is his surplus if the 
other bidder is “low” (since then the asking 
prices only reaches v, rather than vy) times 
the probability of that event, that is, (1— 
PX ťy— v). Since a vy bidder wins when 
the other bidder has a low value and wins 
half the time when the other bidder has a 
high value, his probability of winning is ip 
+= p). 

In the sealed-bid auction, bidders submit 
bids simultaneously. The higher bidder is the 
winner (ties again are resolved by coin flips) 
and he pays his bid. Consider a symmetric 
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equilibrium. Because the distribution of val- 
ues is discrete, the equilibrium will involve 
mixed strategies. Notice first that a v, bidder 
(one whose reservation price is vz) will never 
bid more than v, because, if he did, the 
maximum of such bids (if bidders use mixed 
strategies that randomize over a variety of 
alternative bids) would win the auction with 
positive probability, inducing a negative ex- 
pected payoff. Let b; be the infimum of all 
bids submitted. 

Suppose first that b; <v,. Then bidders 
bid telow v, with positive probability and so 
a vu, bidders expected payoff is positive. 
Suppose, furthermore, that bidder 1 bids b; 
with positive probability. Then bidder 2’s 
chances of winning increase discontinuously 
if he bids just more then b, while his pay- 
ment if he wins scarcely rises, thereby raising 
his expected payoff. But this is a violation of 
symmetry. On the other hand, if b; is not 
bid with positive probability, then bids near 
b; have almost no chance of winning, con- 
tradicting the positive expected payoff. 

Next let by be the infimum of bids made 
by a vy bidder. If by > v}, then a bid strictly 
between b, and uv, has the same chance of 
winning as by, and so is preferable. Thus 
5), = V, and a vy bidder’s expected payoff 
musi be (Vy — v,)(1— p). In equilibrium, any 
bid b made as part of a mixed strategy must 
generate the same expected payoff. Therefore 
if F(b) is the cumulative distribution func- 
tion of a vy bidders bid, it satisfies 


(2) [pF(b)+1- p](oq-b) 
"7 (1- p)(vg- vz). 


By symmetry, a vy bidder’s expected prob- 
ability of winning is 4p +(1— p), whereas 
that of a v, bidder is 4(1— p). Because a 
given type of bidder’s probability of winning 
and expected payoff are the same in the open 
and sealed-bid auctions, formula (1) implies 
that his expected payment is the same in the 
two auctions. We have established the Reve- 


1 Qur argument here presumes that the equilibrium in 
the sealed-bid auction is symmetric. One can show (see 
our 1983a paper) that there is no asymmetric equi- 
librium. 
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nue Equivalence Theorem for our model. 
Indeed, we obtain the same expected revenue 
from any other auction in which the high 
bidder wins, the expected payoff of a v; 
bidder is zero, and the expected payoff of a 
vy bidder is (1— p)(vq — vz). 

It is of some interest to compare the open 
and sealed-bid auctions with a revenue-maxi- 
mizing auction (see Myerson and Riley- 
Samuelson). Suppose that bidders were 
offered the choice between bidding v, or 
by = (30_ +301 — p)v,)/(p +1- p), with, 
as always, the high bidder winning. Because 
by is greater than v,, a v; bidder will bid 
vy. Since (4p +1— pvp — by) =30.- 
P)(vy— vL), a vy bidder is indifferent be- 
tween bidding by and v,;, and so might as 
well choose the former. Since a vy bidder 
bidding b,, has the same probability of win- 
ning as in an open or sealed-bid auction 
(4p+(-—p)), but has a lower expected 
payoff, (4(1— p)(vy — vz) rather than (1— 
P)(vy — vi), his expected payment must be 
higher. Thus, this alternative auction gener- 
ates higher expected revenue. Indeed, it is 
optimal if v; > pty. (If v; < pug it is opti- 
mal to set a reserve price at vy, thereby 
rejecting all lower bids.) In either case, the 
optimal auction differs from the open and 
sealed-bid auctions by prohibiting bidders 
from making certain bids. This conclusion 
generalizes to more complicated models, in- 
cluding those with a continuum of possible 
reservation prices. 


Il. Risk Aversion 


Let us modify the model of Section I only 
by supposing that bidders are risk averse. 
Let u be a strictly concave von Neumann- 
Morgenstern utility function, normalized so 
that u(0)= 0. A v bidder’s payoff if he wins 
and pays ¢ is u(v— 1); his payoff if he loses 
and pays ¢ is u(— t). 

Risk aversion does not alter the bidders’ 
behavior in the open auction; it is still opti- 
mal for a bidder to drop out exactly when 
his reservation price is reached. Hence ex- 
pected revenue is as before. In the sealed-bid 
auction, vz, bidders continue to bid vz, and 
if Fp is the cumulative distribution function 
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of a vy bidder’s bid, it satisfies the analogue 
of condition (2): i 


(3) u(vq—5)[(1— p)+ pFr(b)] 
= u(vg— v,)(1- p). 


The strict concavity of u implies that u(v, 
~ v1)/u(0q — b) < (vy — 0,)/(0_ — b) for 
v; <b<v,. Hence, (2) and (3) imply that 
F,(b) < F(b) with strict inequality for bids 
greater than v, but less than the maximum. 
That is, Fp stochastically dominates F, and 
so the expected bid by a vy bidder is higher 
with risk aversion than without. We conclude 
that, with risk aversion, a sealed-bid auction 
generates greater expected revenue than an 
open auction (see Gerard Butters, 1975, and 
Charles Holt, 1980). Intuitively, increasing a 
bidder’s risk -aversion heightens his fear of 
losing and so, in a sealed-bid auction, in- 
duces him to bid higher. Viewed alterna- 
tively, a sealed-bid auction, unlike an open 
auction, insures a winning bidder against 
fluctuations in the amount he has to pay, and 
a risk-averse bidder is willing to pay a pre- 
mium—in the form of a higher bid—for this 
insurance. 

By requiring payments even of losing bid- 
ders, an optimal auction (see our 1984 article, 
and Steven Matthews, 1983) can exploit the 
fact that a risk-averse bidder’s marginal util- 
ity of income depends on whether he wins or 
loses. Let v, be the probability of winning 
and b; and a; the payments by a winning 
and losing bidder, respectively, of type i 
(i= L, H). An optimal auction chooses 7,, 
b;, and a; to maximize 


(4) p(myby + (1— t)ay) 
+(1- p)(m,b, + (1-7)a;), 
subject to 
(5) anulon- by) + (1—my)u(— ay) 
“= mpu(0q—b;)+(1—m,)u(— az) 
(6) m,u(v,-6,)+(1—m)u(—a,) =0 


(7) 2p+(1—p) st 
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(8) 42> pay+(1— p)r, 
(9) my20 and m20. 


Constraint (5), a self-selection constraint, 
ensures that a vy bidder is at least as well off 
making a high as a low bid. We have omitted 
the analogous self-selection constraint for a 
v; bidder since, as wè shall see, it is satisfied 
automatically. Constraint (6) guarantees a vz 
bidder a nonnegative expected payoff from 
participating. (Given (5), a v,, bidder’s payoff 
will also be nonegative.) Condition (7) says 
that a vy bidder can win with at most prob- 
ability 1 if the other bidder has a low 
reservation price and, given the symmetry of 
the model, with at most probability 4 if the 
other bidder’s reservation price is high. Con- 
straint (8) requires simply that each bidder’s 
probability of winning, unconditional on his 
reservation price, not exceed 3. 

Letting a and f be the Lagrange multi- 
pliers for (5) and (6), respectively, we obtain 
the first-order conditions 


p(l- my,)— a(l- m7) u'(— ay) =0 


(11) i= p)ar + amu vy — b,) 


— Br,u'(v, — bz) =0 
(1— p)(1—%,)+a(1— 7,)u(—a;) 
~ B(1— m)u'(—a,)=0. 


From (10) we find that vy — by = — ay, that 
is, a high bidder is perfectly insured; he 
receives a monetary transfer — a y( > 0), as 
compensation if he loses. From (11) and the 
fact that u’(v;,— b,) < u’(v, — bz), 


(12) (B—a)u'(—a;) . 
=1- p> (B-a)u'(v,—b;). 

Thus a v, bidder is better off winning than 

losing (v; — b; >—a,). Moreover, since 


(from (12)) (6) is binding, he must actually 
pay a penalty if he loses (a, > 0), which we 
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can interpret a as an entry fee. Because (5) is 
“binding and v,—b, > —a,, we have vy — 
by <vy — b, that is, a vy winner pays more 
than a v, winner. If (8) is binding, as it will 
be if p is small enough, we can solve for 7, 
and rewrite (4) as pay(by—- 44-6, +4,) 
+ pay +(4— p)a,. From the above argu- 
ment, by —ay—b, +a, >vyq— v0, > 0. 
Hence, constraint (7) is binding: my =3p + 
(1— p). 
- We conclude that an optimal auction with 
risk-averse bidders resembles that for risk- 
neutral bidders. Bidders are offered the choice 
between two prices b,, and b, (if, as before, 
p is not too high), and the high bid wins. 
However, if a bidder loses with a bid of by, 
he is compensated for losing, whereas if he 
loses with a bid of b,, he is penalized. Intui- 
tively, introducing a penalty heightens a 
risk-averse bidder’s fear of losing and there- 
fore increases the revenue that can be ex- 
tracted from a vy bidder. Of course, this 
penalty, by increasing risk, reduces the pay- 
ment that a v; bidder makes. But the penalty 
has no effect to the first-order, since, with no 
penalty, a v, bidder is perfectly insured. 
It remains only to show that the solution 
to the program of maximizing (4) subject to 
(5)—(9) satisfies 


(13) mufo, ~ b,)+(1—m,)u(—a;) 
= Tu v, — by)+(1— m,)u(— ay), 


the self-selection constraint for v; bidders. 
But (13) follows immediately from the fact 
that (5) holds with equality and a,u’(v — 
by) > wu'(v — b,) (since Ty > 7, and by, > 
b,) for all v. 


I. Asymmetry 


Let us revert to risk neutrality but now 
drop the assumption that valuations are 
identically distributed. Specifically, assume 
that bidder 1’s reservation price is distrib- 
uted as in Section I, but that bidder 2’s 
reservation price is either w, or w, with 
probabilities q and 1— q, respectively. Con- 
tinue to suppose that the two bidders’ distri- 
butions are independent. For convenience, 
let us suppose that v; =w,=0. Then the 
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expected revenue generated by the open auc- 
tion is 


(14) 


We wish to compare the difference in reve- 
nues, A, between the sealed-bid and open 
auctions.” To do this we shall consider two 
polar cases of asymmetry: (i) both bidders 
have the same probability of being high but 
have different high values, that is, p =q and 
Vy # Wy, and (ii) both bidders have the same 
high values but different probabilities, that 
is, Uy = Wy and p # q. 

It is not difficult to see that in case (i), A 
is positive. We know from Section I that 
when vy = Wy, A is zero. Now imagine rais- 
ing wy above vy. This does not affect reve- 
nue from the open auction since there is no 
change in the distribution of the second 
highest reservation value. However, with a 
higher wy, the optimal response in the 
sealed-bid auction by bidder 2 (when v = wy) 
to bidder 1’s equilibrium strategy is a higher 
bid. Bidder 2’s higher bid, in turn, induces 
bidder 1 to bid higher than before (for de- 
tails, see our 1983b paper). Hence, revenue 
from the sealed-bid auction rises, and A be- 
comes positive. 

In case (ii), expected revenue in the open 
auction is pqu;. In the sealed-bid auction, 
the equilibrium cumulative distribution func- 
tions, F, and F,, of the bids of bidders 1° 
and 2, when their reservation prices are vy, 
satisfy the analogue of (2): 


(15) (1-9 + qF,(b))(vy— 5) 
= (1-4 + qF,(0)) oy; 
(16) (1— p+ pF,(b))(vy — 5) 


= (1— p + pF,(0)) oy. 


pq min{ vy, Wz}. 


As our model is formulated, an equilibrium in the 
sealed-bid auction may not exist. The nonexistence 
problem, however, is an artifact of our allowing literally 
a continuum of possible bids. In fact, we can restore 
existence even with a continuum by allowing the possi- 
bility of positive but infinitesimal bids, which”we im- 
plicitly assume in our analysis. 
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Notice that right-hand sides of (15) and (16) 
allow for the possibility that a vy bidder will 
bid zero (actually, infinitesimally more than 
zero) with positive probability. This will be 
the case if p#q since both bidders must 
make the same maximum bid,? by, when 
their reservation price equals vy, and (15) 
and (16) can be satisfied for b= by only if 
one of F,(0) and F,(0) is nonzero. For exam- 
ple, if p > q, then (15) and (16) imply that 


by = QU yy = Pvy(1 z F,(0)), 


and so F,(0)=1— q/p. Integrating (15), we 
obtain qzvy as the expected payment by 
bidder 1 if his reservation price is vy, where 
z= {[F,(b) dF,(b). Similarly, from (16), the 
expected payment by bidder 2 is ( p(1— z)+ 
q— p)vy. Hence total expected revenue is 
qv, Which is less than the open auction 
revenue, pqu,,. Therefore, for case (ii), A is 
negative. 

Roughly speaking, the sealed-bid auction 
generates more revenue than the open auc- 
tion when bidders have distributions with the 
same shape (but different supports), whereas 
the open auction dominates when, across 
bidders, distributions have different shapes 
but approximately the same support. 


IV. Correlation 


Let us return to the model of Section I, 
except now assume that reservation prices 
are correlated across bidders. Specifically, let 

(i, 7 € {L, H}) be the joint probability 
tat bidder 1’s value is v; and that bidder 2’s 
value is v,. Correlation implies that 


(17) 


As usual, behavior in the open auction re- 
mains the same, and so expected revenue is 


(18) 


Making the obvious modifications in the 


Toate ~ Valin * 9. 


‘any + (1— Tey) Op- 


31f, say, bidder 1’s maximum bid were greater than 
that of bidder 2, bidder 1 could lower his bid without 
reducing his probability of winning. 
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analysis of Section I, we conclude that 
expected revenue for the sealed-bid auction 
is also (18). This equivalence. between the 
two auctions does not generalize to distribu- 
tions with more than two point supports 
because, in general, with correlation, a higher 
reservation price does not imply a higher bid 
for the sealed-bid auction (although it does 
for the open auction).* Any condition suffi- 
cient to guarantee that bids are monotonic in 
reservation prices, however, ensures equiv- 
alence. One such condition is that the reser- 
vation prices be affiliated (see Paul Milgrom 
and Robert Weber, 1982). 

When (17) holds, an optimal auction ex- 
tracts all surplus from bidders (see Jacques 
Crémer and Richard McLean, 1985). To see 
this, let c;; (i, j € {L, H}) be the payment 
that bidder 1 makes when his v=v, and 
bidder 2’s v = v,. To extract all. surplus, the 
c;;S must satisfy 


(19) brew- -FLHCLH T "HAC Hn = 9 


(20) (arrn + ru) PL — Tryna T "LLCRL <9 


(21) l (tran +ryr)Vu— Tunen ~ Marne = 9 


A si oe . 
(22) brat — unin ~ Mei < O 


Equations (19) and (21) require the sur- 
plus of v; and vy bidders, respectively, to be 
zero. Inequality (20) ensures that a v; bidder 
is not better off bidding as a vy bidder, and 
(22) imposes the corresponding constraint on 
a vy bidder. But from (17), we can solve for 
c;;s that satisfy (19)-(22). 


- “Suppose, for example, that v can take on three 
possible: values: vy > Vy >U. Assume that if v=vy 
for one bidder, then it is very likely that v =v, for the 
other bidder. Assume further that if v=v,, for one 
bidder, then the other bidder in all likelihood has the 
same reservation price. In this case, a vy, bidder will bid 
higher on average than a vz bidder in the sealed-bid 
auction. Furthermore, the sealed-bid auction, at least for 
some parameter values, generates strictly more revenue - 
than does the open auction. : f 
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V. Concluding Remarks 


We have discussed three major hypotheses 
of the Revenue Equivalence Theorem, but 
there remain two more implicit in our formu- 
lation. One is the assumption that only a 
single. item is sold. If buyers have down- 
ward-sloping demand curves and there are 
multiple units for sale, the Revenue Equiv- 
` alence Theorem again fails. Extrapolating 
from some simple examples, we conjecture 
that open bidding will tend to dominate 
sealed bidding in this environment. 

The second assumption is that a bidder’s 
reservation price does not affect the reserva- 
tion price of any other bidder. This is the 
“private values” hypothesis: the assumption 
that reservation prices are a matter of taste 
rather than a reflection of information about 
the intrinsic value of the good. In the latter 
case, the “common values” model, the open 
auction tends to produce higher revenue than 
the sealed-bid auction when our other hy- 
potheses are maintained (see Milgrom and 
Weber). 
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Empirical Testing of Auction Theory 


By ROBERT G. HANSEN* 


Given the state of affairs in auction theory 
—there is at least one model, for instance, to 
support any position one would care to take 
concerning the revenue of sealed-bid vs. open 
auctions—it should not come as a surprise 
that a fair amount of empirical work in 
auctions is underway. This paper reports the 
results of some recently completed research. 
I first discuss papers in which the predictions 
being tested derive directly from the pure 
theory of auctions, and then papers in which 
the predictions arise out of an application of 
auction theory to a related institution. 


I. Tests of the Pure Theory 


I consider here two implications for which 
we now have a fair amount of empirical 
evidence: the prediction that sealed-bid and 
open auctions yield equal revenue for a seller; 
and the prediction that individual bids in a 
sealed-bid auction decrease with the number 
of bidders. These predictions are not, of 
course, robust across all auction models. It is 
therefore somewhat brave to speak of testing 
“auction theory” as if there were one theory 
giving us one unambiguous prediction. Al- 
though much of the empirical work is pre- 
sented as classical hypothesis testing, it is 
then probably better to think about that 
work as informal Bayesian learning that is 
only guided by the structure common to all 
auction models (for example, Nash equi- 
librium for a given number of expected util- 
ity-maximizing bidders). 


II. Revenue Results of Open vs. 
Sealed-Bid Auctions 


Implications concerning revenue appear 
to be the most easily testable predictions of 
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auction theory; all that is required is a suit- 
able data set. To my knowledge, the best 
data set available covers U.S. Forest Service 
sales of contracts for harvesting timber in the 
Pacific Northwest during 1977. Because of a 
change in federal law, sealed bids accounted 
for about half of the several hundred sales in 
that year; open auctions, the usual proce- 
dure, made up the rest. 

There has been considerable analysis of 
this data both within the Forest Service and 
under contract for the Forest Service. At the 
best, this work consists of regressions using 
individual sales as observations, the high bid 
as dependent variable, and a list of indepen- 
dent variables that includes a dummy vari- 
able for auction method, the number of bid- 
ders, and several variables controlling for the 
quality of the sale. The general finding is that 
sealed-bid auctions yield significantly greater 
revenue than open auctions (for instance, 
Walter Mead et al., 1981, report roughly a 10 
percent higher price for sealed-bid auctions). 

My own work on this data set (1984a) 
corrects for two problems contained in the 
earlier findings: first, there was some selec- 
tion bias in the way the Forest Service chose 
auction methods; and second, auction theory 
implies a test for revenue equivalence that is 
different from simply using one dummy vari- 
able to account for auction method. 

With respect to the ‘first problem, it be- 
came obvious upon a little researching that a 
correct model for these auctions would be a 
simultaneous equations model, with one 
equation—a probit model—describing the 
auction-choice process, and a second equa- 

m determining the high bid conditional on 
auction method. The fact that certain unob- 
servable variables (for example, firms’ timber 
inventories) affected both auction method 
and high bid leads to nonzero covariance for 
the error terms of these equation; estimation 
techniques will therefore have to be some- 
thing other than OLS. 

The second problem with early work con- 
cerns how auction method enters the high-bid 
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equation. Resolution of this problem re- 
quired a simple reexamination of some basic 
assumptions in auction theory. Specifically, 
theorists always compare revenue for a fixed 
and known number of auction participants. 
Upon reflection, this implies—with a posi- 
tive reserve price—that the actual number of 
bidders is not the variable that the theoreti- 
cians have in mind. Indeed, if one looks at 
data for one-bidder sales, one sees that 
sealed-bid auctions clearly dominate open 
auctions. That this says nothing about reve- 
nue equivalence follows from the observation 
that ihe number of bidders is not an accurate 
measure of the number of traders as envi- 
sioned by theorists. (Actually, this evidence 
on one-bidder sales supports an implicit as- 
sumption of auction theory—that partici- 
pants in a sealed-bid auction do not learn 
who has a reservation value exceeding the 
reserve price before the submission of bids.) 

Tte bottom line is that an accurate high- 
bid model should account for the number of 
actual bidders and the number of potential 
bidders. Furthermore, it is likely that the 
effect of actual bidders on the high bid will 
differ across auction methods (thus, calculat- 
ing expected revenue differences entails tak- 
ing expected values over both the regression 
error term and over the number of actual 
bidders, and classical hypothesis testing for 
revenue equivalence requires testing that 
several coefficients are jointly zero). 

As it turns out, only the first concern— that 
of neglecting selection bias—seems to affect 
the empirical results. Whether or not the 
number of potential bidders is controlled for, 
OLS estimation suggests an expected high- 
bid difference (sealed less open) of about $15 
(per thousand board feet) with a standard 
error of around $3. I used two alternative 
methods to correct for selection bias, a two- 
stage method as suggested by Maddala and 
full-information maximum likelihood. These 
methods imply an expected revenue dif- 
ference of between $1 and $6, with a stan- 
dard error of $5. For comparison purposes, 
the overall average high bid is about $130. 
Also, the joint hypotheses implied by reve- 
nue equivalence cannot be rejected at the 95 
percent level. 

I also analyzed the data in more detail to 
check for recognizable subsets where any 
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difference between the auctions would be 
particularly pronounced. There are some the- 
oretical results on asymmetry of beliefs and 
on collusion that suggest certain areas as 
potential recognizable subsets. The empirical 
procedure here was to take a variable indi- 
cating possible asymmetry or ease of collu- 
sion (for instance, the concentration ratio for 
timber purchase by region was used to mea- 
sure ease of collusion), and then look at the 
average residuals from the high-bid equation 
for varying levels of this proxy variable. If, 
for instance, open auctions make cartels more 
stable, then open auctions should underper- 
form sealed-bid auctions, especially where 
the ease of collusion is low. This will show 
up as a pattern in residuals. 

As it turned out, no recognizable subsets 
could be found even though several proxy 
variables were used. My conclusion is that 
anyone with strong revenue equivalence pri- 
ors should not be shaken. 


HI. Competition and Bid Levels 


There has been considerable work showing 
that high bids, no matter what the auction 
method, increase with the number of bid- 
ders. My work of the previous section is just 
one example. A more interesting problem is 
whether individual bids also increase with 
the number of bidders. The “winner’s curse” 
suggests they might not: with more bidders, 
there is more negative information associated 
with winning the auction (this is only within 
a common-value context). 

The most sophisticated analysis of this 
question is the work of G. W. Gilley and 
G. V. Karels (1981). They use data from U.S. 
offshore oil lease auctions and an estimation 
procedure that takes into account a problem 
similar to one I encountered for timber auc- 
tions: with a positive reserve price, some 
traders will not submit bids even though they 
place positive expected value on the tract. 
Gilley and Karels show that using data only 
on observed bids biases the estimates be- 
cause of usual truncated-error considera- 
tions. In a model using individual sealed bids 
as the dependent variable, correcting for this 
problem via Heckman’s procedure changes 
the coefficient on “number of bidders” to 
significantly negative from significantly posi- 
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tive under OLS estimation. Oil firms seem to 
understand the winner’s curse rather well. 


IV. Tests of the Applied Theory 


I briefly discuss some empirical results 
based on applications of auction theory to 
the means-of-payment in auctions, and to 
the effectiveness and strategies of cartels. 

Taking the means-of-payment issue first, 
several results can be derived concerning the 
use of stock and cash-stock bids in the market 
for corporate control. First, if we make inde- 
pendent-preference assumptions for how po- 
tential acquiring firms value a target firm, it 
turns out that stock bidding will yield the 
target more revenue than cash bidding. In- 
teresting as this may be, it seems difficult to 
test. If we make additional assumptions con- 
cerning private knowledge, however, more 
easily testable predictions fall out. 

For example, if the target has private 
knowledge on its value, it is simple to show 
that stock and cash-stock offers alleviate the 
resulting adverse-selection problem encoun- 
tered by acquirers. Importantly, however, this 
holds true only when the target. firm is not 
too small relative to the acquirers—if too 
small, the stock payment doesn’t have the 
desirable contingent-payment feature. Of 
course, the reverse holds true when it is the 
acquiring firms that have private knowledge 
on their values: then it will be cash which 
alleviates adverse selection and facilitates 
trade. 

A directly testable prediction is then that 
stock trades should be seen with greater 
frequency for transactions where the target is 
not small relative to the acquirer. Although 
formal tests have yet to be done, preliminary 
evidence supports this prediction. Further 
tests could be done if it were possible to 
identify transactions by the likelihood of 
target-side or acquirer-side asymmetry. In 
general, testing models based on private 
knowledge in such a direct fashion is sure to 
be difficult; it would seem generally prefer- 
able to devise indirect tests such as the 
size-based test above. This notwithstanding, 
there is one piece of evidence that can be 
interpreted as supporting the model: target 
firms with high market-value to book-value 


MAY 1985 


ratios are most likely to be acquired in stock 
transactions (see Willard Carleton et al., 
1983). This constitutes supportive evidence if ` 
we accept the argument that high market-to- 
book ratios imply the existence of significant 
intangible -assets, the value of which is in- 
herently highly uncertain and susceptible to 
private knowledge. 

Turning to cartel behavior, the presump- 
tion has been around for some time that 
sealed-bid auctions will make life tougher for 
a bidder’s cartel than will open auctions. 
Marc Robinson (1983) has formalized this 
and shown that a sealed-bid auction with 
reserve price is a seller’s best defense against 
cartels. However, this work is again em- 
pirical only to the extent that it gives one 
reason for the widespread use of sealed bid 
auctions with a reserve price. 

Recent work by Jonathan Feinstein, Mi- 
chael Block, and Frederick Nold (1985) goes 
one step further. They show how a bidders’ 
cartel can, in an intertemporal auctions con- 
text, extract additional monopoly rents from 
the seller by bidding in such a way as to 
affect the seller’s beliefs about expected fu- 
ture costs and thereby induce him to sell 
more contracts now. For instance, by keep- 
ing the variance of bids low, the cartel can 
lead the seller into believing that today’s bid 
is a good estimate of what next period’s will 
be. The implications of the model are sup- 
ported by evidence from confirmed cartel 
behavior in auctions of North Carolina high- 
way contracts. Specifically, not only are bids 
on average low when cartel behavior is pres- 
ent, but bids also vary less. 


V. Outlook 


The outlook for additional statistical work 
in auctions appears good. New theoretical 
results are coming out for sequential auc- 
tions; these may be testable using data from, 
for instance, Michigan’s open, sequential oil 
lease auctions. Also, for offshore oil lease 
auctions and Forest Service timber auctions 
(sealed-bid), data on the whole distribution 
of bids can be obtained. Following the lead 
of Feinstein et al., further theoretical results 
on bid distributions could be formulated and 
tested. And last, there is the chance that 
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somebody will again experiment with differ- 
ent auctions. 
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Experimental Development of Sealed-Bid Auction Theory; 
Calibrating Controls for Risk Aversion 


By James C. Cox, VERNON L. SMITH, AND JAMES M. WALKER* 


We offer a brief survey of bidding theory 
in high price auctions, of experimental stud- 
ies of behavior in such auctions, and of the 
interplay between the design and results of 
the experiments and efforts to further de- 
velop the theory. Two new series of experi- 
ments are reported. The first applies a con- 
vex transformation of payoffs in an attempt 
to induce a lowering of subject bids “as 
if” the bidders had become less risk averse. 
The second applies a method for inducing 
any prespecified utility function (for risky 
choices) on an individual. We use it to in- 
duce “as if” risk-neutral behavior. Both series 
use baseline control to “calibrate” the hy- 
pothesized effect of the procedures on “risk- 
averse” behavior. 


I. Bidding Theory and its Development 
under Testing 


Early experimental papers testing William 
Vickrey’s (1961) noncooperative equilibrium 
model of bidding behavior for risk-neutral 
agerits in single unit auctions report the 
robust result that subjects tend to bid signifi- 
cantly higher than the predictions of the 
model when the number of bidders is N > 4, 
but not when N=3. (For citations to our 
experimental-theoretical work, see the refer- 
ences in our 1984 article.) The results for 
N > 4 are consistent with extensions of the 
Vickrey model which postulate that agents 
all have the same concave utility for mone- 
tary surplus (for example, Charles Holt, 
1980). However, these extensions also imply 
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that all bidders use the same equilibrium bid 
function: b,(v;)= b(v;) = 6,(v;), for all i, 
where v; is the value of the auctioned item 
(known only) to i and b„(v;)= (N —1)v;/ N 
is the Vickrey risk-neutral bid function when 
each v; is drawn independently from the 
constant density on [0, 0]. We have tested the 
null hypothesis that the bids submitted by 
the N bidders in each experimental group 
can be regarded as N samples from the same 
population. It is rejected in 13 of 23 experi- 
mental.groups. A straightforward conclusion 
is that an appropriate extension of the model 
should be based on the assumption of het- 
erogeneous risk-averse bidders. We have 
articulated such a model for single unit auc- 
tions and extended it to multiple unit dis- 
criminative auctions. Experimental tests of 
the multiple unit model strongly support the 
interpretation that bidders bid as if they 
were heterogeneous and risk averse (we reject 
the hypothesis of homogeneous agents in 24 
of 28 experimental groups). 

This constant relative risk-averse (CRRA) 
model assumes that (a) each agent.i chooses 
b; to maximize EU(b,)=(v;— 6;)"G,(b;), 
where G,(b;) is the probability that b, is the 
highest of N bids; (b) agent expectations are 
rational, G,(b;) = G(b;); (c) each v; in any 
auction is drawn independently from the 
constant density on [0,0]; (d) the N agents 
are drawn from a population with some dis- 
tribution ®(7,) on the characteristic r, € (0, 1]. 
For single unit auctions, these assumptions 
imply the inverse equilibrium bid function 


(1) v= (N-1+47)5,/(N-1), 

forall b, € [0, 5], 
where b= (N —1)0/N is the maximum bid 
that would be made by a risk-neutral agent. 


(The solution for b; >b has no closed form.) 
Hence, if any two of N bidders (i, j) have 
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distinct CRRA parameters (7,, r), a predic- 
tion of the model is that in a sequence of 
auctions f =1,2,..., T, the observed bids will 
iden-ify a distinct homogeneous linear bid 
function for each bidder whose slope will 
reveal each bidder’s CRRA utility parameter. 

We have conducted and reported two di- 
rect tests of the above CRRA model and its 
multiple unit generalization. The first test 
applies the following property of CRRA util- 
ity: a scalar change, a, in payoffs has no 
effect on expectéd CRRA utility-maximizing 
decisions. This is seen in (a) above if we 
express expected utility in the form, EU(5,) 
= [a(v;— 5,))\"G(b,), where a(v;— b;) is the 
outcome in U.S. currency for the winning 
bidder. Since a affects only the scale of 
utility it has no effect on the bid function (1). 
We report paired comparison experiments in 
which a= $1 in the control experiments and 
a= 33 in the paired treatment experiments. 
There is no significant difference in the out- 
comes between paired experiments. Simi- 
larly, if ọ is increased, say tripled, this mod- 
el predicts the same scalar increase in v,, b; 
and v;— b; that is, in (a) we can write ex- 
pected utility in the form EU(p;)=[00; - 
bi) "G(u;), where p; = b,/0, v; = v,/0. 
Hence a scalar change in the v, has no effect 
on normalized bids. We have reported com- 
parison experiments (multiple units) in which 
ü (and each v,) is tripled. The effect is to 
triple average bids, and the conclusions based 
on a= $1 are not altered when a= $3. 

Since CRRA utility is the only utility func- 
tion with these scalar invariance properties, 
these experiments provide important in- 
dependent support for the theory beyond the 
earlier ex post analysis showing that ob- 
served bids are consistent with the assump- 
tion that agents are risk averse and heteroge- 
neous. The new tests for scalar effects were 
motivated a priori by the theory. 

Two well-known “logical” objections to 
all CRRA utility models are a recurring part 
of the conventional wisdom connected with 
expected utility theory (EUT), although 
these objections are devoid of observational 
support: (A) “CRRA utility is unacceptable 
as it implies that absolute risk aversion grows 
without bound as v— b approaches zero”; 
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(B) “The CRRA bidding model admits of a 
tractable solution only if initial wealth is (or 
can be normalized on) zero.” 

The a priorist objection (A) asserts that 
any EUT model can be “tested” by examin- 
ing its absolute risk-averse implications, and 
that behavior near some boundary (zero) is a 
crucial test of any hypothesis. This is like 
arguing (without resorting to observation) 
that the inverse square law of attraction is 
falsified, since the force of attraction goes to 
infinity as the distance between masses ap- 
proaches zero! For the vast majority of sub- 
jects, when v is near zero, the ratio of bid to 
value is similar to that for large values of v; 
that is, one observes no peculiarity in bid- 
ding behavior near zero, which is predicted 
by equation (1) based on CRRA utility. A 
small minority of subjects bid either zero or 
their value, at low values of v. This “throw 
away” bid phenomenon can be interpreted 
as the result of payoffs being so low that it is 
not worth the trouble of a “serious” bid. 
Since it is not clear what is “optimal” when 
payoffs are at epsilon levels, other theories 
such as random or erratic behavior should 
not be discounted, just as in particle theory 
(which is disciplined by data) other theories 
take over in the small. 

Concerning objection (B), we have been 
quite explicit from the beginning in referring 
to v;— 6, as the monetary income from an 
auction. This is because we accept the find- 
ings of a vast literature going back at least to 
Markowitz, and corroborated by Mosteller 
and Nogee, Davidson, Suppes and Siegel, 
Edwards, Kahneman and Tversky, Binswan- 
ger, and others (see Mark Machina, 1982, for 
numerous references). Generally this litera- 
ture supports the relative invariance of risk- 
taking decision behavior with initial wealth 
(the “Markowitz hypothesis” of a horizon- 
tally shifting utility of wealth). Also, this 
literature does not find support for constant 
absolute risk aversion (CARA) (Machina, p. 
285). The prize to which EUT applies (wealth, 
income etc.) is a hypothesis separate from the 
axioms of EUT which do not define that prize. 

Various extensions of the original Vickrey 
model and of Holt’s identical bidders risk- 
averse model are contained in the literature. 
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Paul Milgrom and Robert Weber (1982) con- 
sider the effect of information. However, 
given the robust experimental result that bid- 
ders bid as if they are heterogeneous and risk 
averse, these extensions (for first price and 
Dutch auctions) are based on behavioral as- 
sumptions already shown to be inconsistent 
with the data. Eric Maskin and John Riley 
(1984) offer a potentially fruitful extension 
based on the canary of a one-parameter 
utility function u(— b; 0;), where b; is i’s 
bid. If 0, v, we have the case of identical 
bidders with differing private values, but with 
the bidding commodity medium distinct from 
the commodity item being auctioned. If 0, = r; 
(any risk parameter), we have heterogeneous 
risk-averse bidders, but, implicitly, all must 
place the same value on the auctioned item. 
Thus the minimum generalization Kpn a 
utility function of the form u(v;— b; r;) to 
capture both taste and risk attitude diversity. 
Cox and Smith (1984) develop an equi- 
librium bidding model for a utility function 
of the form u(6, — b, 0—1), where (84, 0—1) is 
an M vector of characteristics. 


II. Models of Control for the Effect 
of Risk Aversion 


We interpret the observation that subjects 
bid in excess of the predictions of the Vickrey 
model as due to heterogeneous risk-averse 
agents, and have used this interpretation to 
develop an improved model. Subsequently 
this model was found to be consistent with 
the scalar invariance tests described above. 
Now we ask whether direct methods might 
be applied to examine this risk-averse in- 
terpretation of the data. Other interpreta- 
tions are possible. We might assume in place 
of (a) that agents choose bids to maximize 
EU(b;) = (uv, — b;)G;(b;), and instead of (b), 
that G,(b,) = [G(b,)]}“", where 1/r, is now 
a characteristic of bidder i that transforms 
the objective probability of winning, G(d,), 
into a subjective probability of winning, 
[G(b)}}/". This subjective expected value 
(SEV) model is prominent in psychology 
(see Machina, pp. 290-91). It abandons 
Muthian rational expectations, but the re- 
sulting model yields a bid function identical 
with (1), and the two theories are observa- 
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tionally equivalent on the basis of all experi- 
mental tests to date. The methodological 
point is that the parameter r, is not observ- 
able; it is a construct based on an interpreta- 
tion of what is driving behavior, and other 
interpretations are potentially admissible. We 
have adopted the heterogeneous risk-averse 
interpretation because it is an integral part of 
the traditional EUT, while the alternative is 
thought to be “ad hoc.” This does not mean 
that EUT is “true,” but that it appears that 
there is not yet a sufficient basis for the 
scientific community to abandon EUT. 

We propose two payoff manipulation 
models which, based on EUT, should have a 
determinate effect as interpreted in terms of 
risk aversion. If these models are “correct,” 
and our interpretation that subjects are risk 
averse is correct, the new data should be 
consistent with these predictions. 

Model I. In a first price auction, if sub- 
ject i wins, suppose that instead of paying 
(v; — b;) dollars to i we pay a(v, — b,)* dol- 
lars, a>0. In the CRRA model it is seen 
that the problem now is to maximize EU(b;) 
= [a(v;— b,)7]"G(b,) and equation (1) be- 
comes v; = (N—1+2r,)b;/(N —1), for all b; 
€ [0, bl where b=(N~1)5/(N +1). Thus 
if an individual’s personal measure of CRRA 
is 1—r,, under the payoff transformation of 
Model I, that individual will behave “as if” 
the CRRA measure had changed to 1—2r,. 
This equation provides strong quantitative 
predictions of the effect of the transforma- 
tion. A weaker qualitative prediction is that 
the individual will bid less under the trans- 
formation. 

Model II. Instead of paying (v, — b;) 
dollars to the high bidder, suppose we pay 
the winner (uv; — b;) unit lottery tickets. The 
individual then participates in a lottery in 
which he/she receives x, dollars in U.S. 
currency with probability (v; — b;)/Ù and x, 
dollars (x, > x,) with probability 1—(v;— 
b,)/o. Suppose further that the N—1 low 
bidders in the auction all receive x, dollars. 
Since the probability of x, is linearly increas- 
ing in (v; — b,), if EUT applies to individual 
behavior this procedure will cause the indi- 
vidual to bid “as if” risk neutral (Alvin Roth 
and Michael Malouf, 1979; Joyce Berg et al., 
1984). To see this, note that bidder i’s deci- 
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sion problem is to 
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x max [(v; — b;) G,(b;)] + u, (x2), 


which is formally equivalent to Vickrey, giv- 
ing v; = Nb,/(N —1), if G,(b;) = G(b;). 

Berg et al. have generalized this procedure 
to induce any prespecified preferences, which 
they proceed to test experimentally using 
CARA and constant absolute risk-preferring 
(CARP) preferences. They provide a qualita- 
tive test by soliciting responses to a choice 
between two bets, A and B, with the prop- 
erty that the induced CARA function implies 
that A is preferred to B while the CARP 
function predicts that B is preferred to A. 
They report that significantly more than half 
(88.3 percent) of the choices correspond to 
the predictions. They also elicit minimum 
selling prices for bets from the two groups 
and compare these with the calculated cer- 
tainty equivalents of the bets. The observed 
prices reported by the subjects are then com- 
pared with those predicted to provide a 
quantitative test of their model. For both 
groups they reject the null hypothesis of no 
relationship between the average observed 
prices and those predicted. However, the 
average prices from the risk-averse group 
tended to be systematically biased above the 
predicted certainty equivalent. Also, the vari- 
ance of the observed prices was high. 

This is encouraging in that it provides 
evicence favoring the gross predictive impli- 
cations of inducing known preferences on 
subjects. The procedure is potentially im- 
poriant in enabling one to (a) control for risk 
aversion where other aspects of behavior are 
the primary focus of the investigation (Roth 
and Malouf), or (b) induce known risk pref- 
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erences in a market whose behavior is hy- 
pothesized to be driven by risk aversion. 

To our knowledge this promising proce- 
dure has not been test-calibrated in a market 
context; that is, used to induce particular 
preferences in a market which yields predic- 
tions interpretable in preference terms. High 
price auctions allow one to do this based on 
the Vickrey risk-neutral special case. 


Ill. Experiments and Results: Model I, 
Quadratic Transformation 


Twelve subjects participated in three ses- 
sions each consisting of 4 bidders. Each ses- 
sion consisted of a baseline sequence (EJB) 
of 20 auctions (12 in session 1) in which each 
subject was paid one cent for each PLATO 
experimental cent earned, 


(3) (cash cents) = (PLATO cents), 


followed by a transformation sequence 
(EIT) of 20 auctions in which for each 
auction cash earnings were calculated using 


(4) (cash cents) = 0.02 (PLATO cents)’. 


In the PLATO instructions for EIT, tables 
and graphs are used to inform the subjects of 
the payoff implications of this transforma- 
tion. After the first three sessions were com- 
pleted, four of the subjects were recruited for 
a fourth retest session consisting of 20 trans- 
formation auctions. 

Our initial approach to comparing bidding 
behavior in EIT and EJB was twofold. First, 
we ask whether the mean normalized bid of a 
subject differs in a transformation experi- 
ment from that in a baseline experiment. 
Since the value realizations from the uniform 
distribution will differ in the two experi- 
ments, if i bids b* when the realized value is 
vž, we normalize the bid by subtracting the 
risk-neutral Vickrey bid, 5,(v*). Thus, for 
each i we compute the difference D, = b¥ — 
b„(vž) for each auction, giving a set of dif- 
ferences {D?} in EJB and a set {DF} in 
EIT. The means D? were positive for all 
subjects, indicating that all were risk averse 
in the baseline sequence. Also, D7 > 0 for all 
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i, as each subject continues to exhibit risk 
aversion under the transformation. Further- 
more, DP - Dt is positive for eight of the 
twelve subjects indicating, as predicted, a 
shift toward less risk-averse behavior with 
the transformation. In the retest, session 4, 
all four subjects bid lower in EJT than in 
E1B (one subject had bid higher in the earlier 
session). 

However, this apparently good support for 
Model I could not withstand deeper ex- 
amination. The payoffs in (3) and (4) imply 
that a bid for a profit of less than 50 yields a 
lower return under the transformation than 
in the baseline, and vice versa for a bid with 
potential profit in excess of 50. Aware of 
this, in advance of the experiments we had 
conjectured that a “satisficer” might bid rel- 
atively lower (higher) in EIT at profit levels 
below (above) 50, as a means of maintaining 
EIB performance in EIT. A closer examina- 
tion of individual bids revealed that this 
effect was strong, contrary to the predictions 
of Model I. 


IV. Experiments and Results: 
Model II, Lottery Payoffs 


Twelve new subjects participated in three 
sessions, each consisting of 4 bidders and 
two parts. The first part was a sequence of 20 
baseline experiments (E28) with each sub- 
ject paid one cent in cash for each cent 
earned in the experiment. The second part 
consisted of a sequence of 20 auctions (E2L) 
in which subjects in effect earned one lottery 
ticket for each cent won in an auction. Eight 
of the twelve subjects were then recruited for 
two retest sessions, 4 and 5, consisting of 20 
auctions with the lottery payoff. The lottery 
operated as follows: A box containing 1000 
tickets, numbered consecutively, was dis- 
played to the subjects. The high bidder in 
each auction was assigned ticket numbers in 
an amount equal to the bidders experimental 
profit in cents. Thus, if the winning bidder 
had a value of $8 and bid $6 when ọ = $10, 
she might be -assigned the lottery numbers 
1-200. If the ticket she then drew was in the 
range 1-200, she received a cash payoff of 
$7.50. Otherwise, she received $0.25. All los- 
ing bidders received $0.25 in cash. 
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Ten of the twelve subjects bid significantly 
“as if” risk averse in E2B, but, contrary to 
Model II, only one of these subjects was 
induced to bid as if risk neutral in EZL. It 
appears that Model II has one chance in ten 
of making a correct strong form prediction. 
This result was not changed for any subject 
in the retest sessions 4 and 5. A weak form 
prediction of Model II is that the difference 
between baseline and lottery mean bids, D? 
— DE, is positive indicating a shift toward 
risk neutrality. Only six of twelve subjects 
were consistent with this prediction. 


V. Conclusions of the 
Calibration Experiments 


Model I, applying a quadratic payoff 
transformation, predicts a doubling of the 
“as if’ CRRA parameter r;, or, more weakly, 
a shift in the direction of lower bids (less 
risk-averse bidding). The experimental re- 
sults belie this prediction. A close examina- 
tion of individual bidding suggests that sub- 
jects bid less only when the profit potential is 
below the 50 cent “break-even” level. Above 
this 50 cent potential profit level, subjects 
tend to bid relatively higher. This can be 
interpreted as a type of “satisficing” behav- 
ior in which subjects attempt to do at least as 
well under the quadratic transformation as 
in the baseline experiments. Does this test 
invalidate the CRRA model of bidding? No; 
literally, it questions the conjunction of the 
CRRA model with the transformation of 
Model I. Since the CRRA model has per- 
formed well in previous tests, Model I should 
be the immediate focus of deeper examina- 
tion. In particular, the results suggest the 
need for a change in design that would 
eliminate the break-even 50 cent profit de- 
fined by the intersection of the baseline and 
quadratic payoff functions. The predicted re- 
sult is that the hypothesized satisficing effect 
will be eliminated. Of course, the theory 
asserts that behavior should not be affected 
by this artifact, but one would like to know 
if the theory does better when the artifact is 
removed. After all, these are not calculating 
agents, and it may not be difficult to intro- 
duce perceptual distortions that alter equi- 
librium behavior. 
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Model II predicts risk-neutral bidding for 


any subject showing risk-averse bidding in a 
baseline experiment. Since nine of ten sub- 
jects bid significantly above the risk-neutral 
bid function under both lottery and mone- 
tary payoffs, these results do not support the 
predictions of Model II. Given the generally 
supportive results of earlier direct tests of the 
bidding model, the predictive failure of 
Model II can be interpreted as providing 
(indirect).evidence against the compound lot- 
tery axiom of EUT that is essential in Model 
II. Furthermore, these results may have im- 
plications for other research programs that 
mus: postulate the behavioral validity of the 
lottery procedure as a conditional in experi- 
mental tests of models that require risk atti- 
tude of agents to be controlled. 
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FRONTIERS IN DEMOGRAPHIC ECONOMICS* 


Modes of Thought in Economics and Biology | 


By PAULA. SAMUELSON* 


Sociobiology, particularly in connection 
with its obsessive interest in Hamiltonian 
altruism, has veered closer towards econom- 
ics. Reactions within economics against 
highfalutin borrowings of the methodology 
of mathematical physics led Alfred Marshall 
and a host of later writers to hanker for a 
“biological” approach to political economy. 
A dispassionate audit of what resulted from 
this urge would have to report a disappoint- 
ing paucity up to now of fruitful finds or 
insights. 

But independently of this anti-physicism 
strain in economics there developed within 
economics an “evolutionary approach.” It is 
not social Darwinism that I am referring to 
(although an insidious temptation in that 
direction is sometimes involved). Rather, 
several writers explored the notion that— 
what survives under competition, whether in 
the jungle or the marketplace, may resemble 
what is achieved in a maximum problem’s 
solution—even though no participants in the 
struggle may have any perception and aware- 
ness that they as individuals are maximizing 
anything or awareness that the group ends 
up doing so. Some names associated with 
this notion are Armen Alchian (1950), Mil- 
ton Friedman (1953), and Sidney Winter and 
Richard Nelson (1982). My Foundations 
(1947) discussions of the stability of surviv- 
ing forms, borrowed explicitly from the 
physiologist philosopher L. J. Henderson 
(1917), is somewhat in this same vein. 

There is really no trace of anti-physicism 
in such an approach. Indeed, the case where 


* Discussant: Gordon Tullock, Public Choice Center, 
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soap bubbles unconsciously form the shapes 
that maximize elaborate integrals in the 
calculus: of variations is very much like the 
case where leaves and branches of a tree, 
competing for access to the sunlight, achieve 
maximal shapes. ; 

When Edward Wilson’s manifesto for soci- 
ology first came out (1975), I predicted that 
it would meet a resonant response in 
Chicago-school economics. Everything has 
proceeded on schedule to validate my fore- 
cast. A hard-boiled economist who shares his 
income with his child can now cease to feel 
guilty about this superficial violation of the 
doctrine of “no free lunch.” Hamiltonian 
inclusive fitness shows that this is just a sel- 
fish gene’s way of making more of itself— 
no less respectable a process than that in 
which I cannily outsell or outproduce my 
neighbor. 


I. Population as Part of Economics 


Population analysis is at the intersection 
of social science and biology. Once upon a 
time, throughout the heyday of classical eco- 
nomics, demography belonged to political 
economy. The supply of labor was one of the 
important endogenous variables in the sys- 
tems of Smith, Malthus, Mill, and Marx. I 
have expressed in many places how super- 
ficial and empty the concept of a subsistence 
wage has always been. Although economies 
in the pre-industrial revolution era differed 
widely in their per capita levels of real in- 
come, writers blithely embraced the para- 
digm of a horizontal SS supply curve for 
labor, as if the cost of production and repro- 
duction of labor was an identifiable exoge- 
nous parameter. There must be something 
very tempting about this vacuous notion, 
since so many different scholars did succumb 
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to it. And, by the age of Mill and Marx—in- 
deed, even in Ricardo’s time and Malthus’s 
later editions—the level of the subsistence 
wage rate was freed from physiological di- 
mensions and became a dummy variable shot 
through with conventional standards of life 
hankered after by (some) workers. At this 
stage a meaningful false theory had been 
replaced by a meaningless nontheory that 
could never be vindicated or rejected by any 
pattern of historical facts. 


IL. Paradigm Lost and Regained 


One feature of neoclassical economics that 
distinguishes it from the classical version 
is the removal of population as a variable 
subject to economists’ equilibrium analysis. 
Knut Wicksell, an autodidact in a backwater 
of northern Europe, was the last neoclassicist 
to preoccupy himself with demography. 
Marshall, Edwin Cannan, Frank Knight, and 
A. C. Pigou all were content to have the 
trend of population growth imported from 
the fields of sociology and technical demog- 
raphy. The pioneers of modern demography 
—A:fred J. Lotka, Robert R. Kuczynski, 
David Glass, Kingsley Davis, Ansley J. 
Coale, Nathan Keyfitz, and others—were not 
primarily economists and made little pre- 
tence to be. The classical subsistence wage 
theory is dead forever—dead as a theory of 
constancy of wage even as applied to the 
poor regions of Africa and Asia where gross 
reproduction rates are still enormously high 
and where population density perceptibly 
reduces per capita productivity. So the real 
wage rate is definitely not an exogenous vari- 
able for today’s economics. Nevertheless, in 
recent years economists have begun to in- 
filtrate the field of demography. This is part 
of the imperialist movement in which we 
economists try to apply our methodologies to 
everything—to the law, to the sociology of 
the family (courtship, marriage, divorce, 
cohabitation). I have in mind writings by 
such economists as Richard Easterlin, Paul 
Schultz, Gary Becker and a whole Chicago 
school, Ronald Lee, Harvey Leibenstein, and 
many others. 

As might be expected, noneconomists have 
sometimes resented invasion of their turf. 
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Demographers are not as titillated as we are 
by letting the decision to have or not have a 
child be likened to the decision to buy or not 
buy a new car. Easterlin aside, the econo- 
mists’ models did not predict in advance the 
magnitude of the post-1939 baby boom; nor 
the post-1957 resumption of the trend to- 
ward small family sizes. Slutsky-like analysis 
of the income-and-family size relationship 
labors like a lion with concepts of quality 
and alternative earning power of spouses, 
only to produce the mouse that sometimes 
these days it is fashionable to have 1 or 2 
children and sometimes to have 2 or 3. Weak 
and hard-to-reproduce evidences for ex- 
trasensory perception, people find boring. 
Similarly, a weak tendency for people to 
have more or to have less of their children 
during cyclical recessions does not excite 
noneconomists. 

Economists are smart and hard-working 
people, now being produced in copious 
supply relative to the traditional problems 
feasible to make progress on. Like lemmings 
oppressed by the workings out of the law of 
diminishing returns, economists will con- 
tinue to swarm into the-area of demography. 
Hard work and intelligence will get them- 
selves heard, even when somewhat hamstrung 
by unpromising initial hypotheses and meth- 
ods. So, in the end, economists’ demography 
will carve out an ecological niche for itself. 


Il. Anecdotes and Anecdotes 


A Kuhnian expert in the dynamics of sci- 
entific schools will observe how sociobiology 
extrudes into the traditional grounds of the 
social sciences. Francis Galton, Karl Pear- 
son, and Ronald Fisher sought genetic ex- 
planations for differences in performance and 
class position. Although R. A. Fisher was a 
genius in genetics and mathematical statis- 
tics, his 1930 classic, The Genetic Theory of 
Natural Selection, seems naive in the degree 
to which he hypothecates a genetic basis for 
observed differences in behavior. No cogent 
evidence is given for his views and indeed it 
is not clear what evidence would be cogent. 

We are beginning to identify today, by 
means of biochemistry and molecular bi- 
ology, particular diseases with particular sin- 
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gularities in DNA data. But just how the 
courage observed in offspring is related to 
the genes for courage inherited from their 
ancestors is as yet a completely nonoper- 
ational question. The same has to be said of 
“altruism,” “intelligence,” “sexuality,” and 
most of the attributes discussed in the final 
chapters of Wilson. These final chapters, I 
noticed at first reading, depend largely upon 
hypothetical anecdotes and case studies. Ini- 
tially, I thought this a weakness of the 
material dealing with man and with higher 
primates, an understandable let down from 
the higher level of scientific rigor characteriz- 
ing the earlier chapters dealing with the solid 
facts of animal and plant biology. But on 
further examination and reflection, I dis- 
covered that much of what goes under the 
name of natural history involves a similar 
marshaling of selective anecdotes. Chemistry 
and meteorology are not like that. And 
neither is economics. In economics we have 
data aplenty. Our subject is inexact but we 
do apply quantitative analysis (statistical and 
otherwise) to formulate and test our hy- 
potheses. When you read about Volterra’s 
struggle for existence between predators and 
prey, or Wilson’s programs for a genetic- 
based ethics, you are not in the constrained 
world of fact and interpretative hypothesis 
but rather in the imaginative realm of specu- 
lative possibility. 

To be sure, more and better observations 
will be made available by future scholars 
working in this vineyard. But the point to-be 
made is how far away we now are from a 
satisfactory state of knowledge in these be- 
tween-disciplines domains. 

Rather than belabor these points about 
realism and relevance, I wish for the rest of 
the present endeavor to deal with purely 
deductive matters, to illustrate by some ex- 
amples involving sex ratios how unalike (and 
alike) are the deductive paradigms common 
to economics (and perhaps sociology) and 
those of sociobiology and genetic demog- 
raphy. 


IV. Different Moods 


There are important differences between a 


typical genetic process and an economic or 
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sociological process. Genetic evolutionary 
selection, as when there is survivability ad- 
vantage in a malarial environment for the 
genotype that is heterozygous for the sickle 
cell trait, involves no consciousness or overt 
purpose: any teleological aspect is an “as if” 
phenomenon. Ofttimes genetic change is gla- 
cially slow, involving hundreds of genera- 
tions. So to speak, there is no “action at a 
distance” in demographic genetics: funeral 
by funeral, mating by mating, each allele 
must make its way. By contrast, in econom- 
ics what one firm innovates to do now can in 
principle sweep the whole industry by quick 
imitation. 

As a typical process in biology, consider a 
society that relies solely on the rhythm 
method for its birth control (a specification 
already shot through with sociology and con- 
vention). Given enough time the strategy will 
partially or wholly self-destruct-—as those 
genetically disposed to have irregular men- 
strual cycles leave more of their offspring to 
be represented in subsequent populations. 
But the biological time scales involved run 
into hundreds of years, by which time there 
will have occurred scores of alternations of 
sociological ideologies. 

The sex ratio is a useful topic for our 
comparison. 


V. Balanced Sex Ratio 


Human babies are almost as likely to be 
girls as boys: typically males are in small 
excess, 106 to 100; but females have lower 
mortality so that by adulthood the sex ratio 
is in virtual balance. Animal populations, 
whether monogamous or not, are observed 
often to have nearly balanced sex ratios at 
birth, with whatever unbalance that implies 
in maturity. 

R. A. Fisher gives an ingenious argument 
why individual natural selection might be 
expected to evolve toward a balanced sex 
ratio at birth or conception. Here is my 
attempt to paraphrase his logic: 


Suppose all genetic strains but yours 
tend to produce an excess of male over 
female births. If your strain tends to 
produce a more balanced sex.ratio of 
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births, other things equal, each of you 
will be better represented with grand- 
children than each of the other crowd 
—this for the reason that, for pro- 
ducing the grandchildren generation, 
the totality of all sons have exactly 
equal representation with the totality 
of all daughters (even when the respec- 
tive totals are unequal!), with the impli- 
cation that each daughter brings you 
more in relative grandchildren repre- 
sentation than each son does. So, in 
each generation, the unbalance of the 
sex ratio at birth tends to be reduced. 
Only a sex ratio at birth in balance is 
immune to evolutionary drift. 


Ta see how mathematical geneticists put 
this heuristic argument on a rigorous analyti- 
cal basis, refer to I. Eshel (1975), Joel Yellin 
and myself (1977), and the Gibbs’ Lecture of 
Samuel Karlin (1984). To illustrate the logic 
it suffices for me here to sketch the rock-bot- 
tom simplest case. 


VI. Darwin’s Mindless Invisible Hand 


Adult male and females, [M, F] mate to 
produce this period’s births, B. The fractions 
[g,1— g] determine the breakdown of new- 
borns between males and females. The 
mortality fractions { p,,, pp] specify how many 
of the newborn males and females survive to 
be adults in the next period. With mortality 
specified, our model is complete once we 
specify the mating-fertility function deter- 
mining the output of births out of the inputs 
of adult males and females. I write this as 


(1) B(t)= M(t) F(t)b[ M(t), FO], 


where MFb[M, F] is much like the econo- 
mists’ production function, being monotone 
increasing (and perhaps concave). Examples 
would be cMF/(M + F), cMF/(3M + $F), 
cMF/M)4F)/, 

Combine (1) with our mortality and sex- 
ratio assumptions 


(2) M(t) = pal gB(t-1)], 
F(t) = p,[(1- g)B(t-1)] 
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to derive an autonomous first-order dif- 
ference equation determining births and all 
demographic variables: 


(3) B(t)=g(1-g)p,p;B(t-1)° 
x b| p,,gB(t-1), p,(1- g) B(t-))] 


=[B(t—1)], tzl. 

Thus, if MFb[M, F] is first-degree homo- 
geneous, we find Malthus-Lotka exponential 
growth: 


(4) B(t)=B(O)R’, 
B(0) = M(0)F(0)b[ M(0), F(0)] 
12 R=8(1— 8) Pm Pyb| PnC- 8) Py]. 


If both sexes played a symmetric role in the 
MFb function, maximal group fitness would 
require that any superiority of females in 
mortality ought to be compensated by hav- 
ing an excess of males at birth g>4. The 
above Fisherine argument denies that the 
Invisible Hand of individual selection will 
lead to this group fitness state, leading in- 
stead to balanced sex ratio at birth (g = 4) 
whatever that implies for unbalance in the 
adult sex ratio! 

Now introduce genetic selection. The old 
genetic strain that (M, F, B,g) above be- 
longed to, I now write as (M,, Fy, By, g,)- 
A mutation creates also a new genetic strain, 
with (M,, F,, Bas Za). (To keep the discus- 
sion simplest, I don’t deal with diploid in- 
heritance, which would require us to intro- - 
duce [M,,,M,,, Maa; Faa- etc.) The 
axioms of the Fisherine syllogism are very 
strict: 

1. The genotypes differ only in sex ratio: 
8a + £E a’ 

2. The same survival fractions [ p,,, Pr] 
apply to both genotypes. 

3. Where fertility-mating is concerned, 
an individual of genotype A has exactly the 
same properties as any like-sexed, like-aged 
individual of genotype a. This implies ran- 
dom or nonassortative mating and that total 
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births, B = B, + B,, are determined as be- 
fore by total (M, F) numbers: i 


(5) By+ B,=(M,+M,)(F,+ F,) 
xX b[M,+ M, F, +E]. 


For short, the last factor on the right will be 
written as b. 

4. The last axiom specifies that offspring 
of parents both of the same genotype are of 
that genotype; half the offspring of parents 
of different genotype average out to be of the 
father’s genotype, half of the mother’s, and 
sampling irregularities are assumed ignorable 
in a large enough population. 

The axioms translate in a straightforward 
way to give the following first-order dif- 
ference equation system determining how the 
vector [B,(7), B,(t)]=[B,, Ba] transforms 
itself into [B (t +1), B,(t +] = [B4, Bi): 


(6A) B= {g.(1—g.)B; +4[g4(1- 8a) 
+ g4(1—84)] BaBa} { Pm yd} - 

(6a) By= {g4(1—g4)Bi+4[g,(1- 8a) 
+ g(1~ 24)] BaBa} { Pm Prb}; 


Suppose we are interested only in ratios of 
genotypes, B,/B,= x(t), and in the ratio of 
the sexes at birth, as measured by g(t) ‘the 
properly weighted average of [g,,g,]. We 
can divide (6a) by (6A) and cancel out com- 
pletely both any differences in the sexes’ 
mortality fractions and any special features 
of the b[ M, F] function that happen to ob- 
tain! 

We then get the autonomous first-order 
difference equation in [x(t), x(t +1)]: 


(T) x(t+1)=x(t)x 


8.(1—g,)x(t)+3[g4(1-g,)+8.(1-8,)] 
841-84) +x(t)3[g4(1-8.) +8.(1-g,)] 
It can then be shown graphically or analyti- 


cally that, for 0 <x(0)<oo, as too the 
overall sex ratio g(t) > 3 if (g4, Za) straddle 
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3; if they are both on one side of 4, g(t) > 
the (g4, Z4) nearest to 4. 


Warning: Balance of the sexes at birth would 
obtain in this model even if males lived 
longer than females, p,,> pp and even if 
females were more important for nurturing 
and if a small fraction of the available males 
would suffice for purposes of procreation. 
Fitness of the group, when it calls for bal- 
anced sex ratio of adults or such adult unbal- 
ance as implies a strong unbalance at birth, 
will be sacrificed to that maximizing individ- 
ual fitness. Economists understand well that 
what’s good for each may be bad for all 
sellers—as in Prisoner’s Dilemma, or in per- 
fect competition.* 


VII. Economic and Sociological Processes 


New techniques are making it possible to 
know in advance what will be the sex of a 
baby. With knowledge may come power to 
control. Thus, if one learns by amniocentesis 
that an embryo is female, and if one prefers 
a male, an abortion might be decided on. If 
such customs become common, some far- 
reaching sociological changes could occur. 
And these would have economic ramifica- 
tions. 

Nor is all this new. Animal breeders and 
folklore have held that the prebabilities of 
the different sexes can be affected by timing 
patterns within the menstrual cycle. Indeed, 
it is reported in Too Many Women? by M. 
Guttenberg and P. F. Secord (1983) that the 


'See Fisher (pp. 142-43), W. D. Hamilton (1967), 
Wilson (pp. 316-17), R. L. Trivers and D. E. Willard 
(1973), for alternative models that alter conclusions 
about balanced sex ratios by bringing in considerations 
of “parental investment” and other interactions between 
genotype and fertility or mortality functions and param- 
eters. Where an economist would say: “Parents will 
invest in one sex or the other up to the point of equality 
of marginal advantage,” biologists more often speak of 
equality of investments in the two sexes. Equality of 
derivatives and equality of ordinates are not always the 
same thing! Actually, selection would lead to two-thirds 
of newborns being male if the (M, F) symbols in (1)-(7), 
instead of meaning (males, females), had to be inter- 
preted to be (pairs of males, single females)—as when 
each female uses up twice the “energy” or “mass” of 
one male. 
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Talmudic practices followed by nineteenth- 
century orthodox Jews of Eastern Europe 
resulted in a sex ratio as distorted as 146/100. 
Also, the mystery of the alleged excess of 
male births occurring in the World War I 
epoch may even be resolvable by prosaic 
factors having to do with scheduling of army 
leaves and discharges during that period. 

Waatever the mixture of science fiction 
and fact characterizing present knowledge, it 
is not unlikely that better control over gender 
is just around the corner for reasons that 
have nothing to do with genetic change. How 
do economists model such a process? I shall 
deal only with an archetypal example. 

Scarcity tends toward value. The more 
women there are, other things equal, the 
lower might be expected to be their relative 
wages and lifetime earnings. Feminists might 
therefore look with some approval upon a 
future trend toward more sons rather than 
daughters. 

Working against this in the political sphere 
is that scarcity leads to weakness of voting 
position and respect. “Expand thy numbers,” 
is the injunction each identity group re- 
sponds to. Here I shall stay with the 
economist’s case where per capita real in- 
comes are hurt by abundance of numbers. 

The simplest case is where the real na- 
tional product, Q, is produced by the male 
and female adult labor forces, (M, F), with 
the imputed real wage to each being de- 
termined by respective marginal products: 


(8) Q=Q[M, F]=Mq[F/M], 


g> 0 > q”; 
W,, = 3Q[M, F]/aM =q'[ M/F]; 
W, = 3Q[M, F]/aF=9(W,,), $ <0. 


Warning: a polar feminist model that sup- 
posed male and female inputs to be identical 
factors of production would make Q be c(M 
+ F) and necessitate qualifying much of the 
following analysis. 

If some people indulge a strong enough 
preference for sons, that will skew the adult 
sex ratio upward, tending to raise female 
wage rates and lower male rates. If women 
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are no less productive than men, in the sense 
that Q[M, F] is a symmetric function 
equalling Q[ F, M], then the female wage will 
exceed the male. Such an elevation in relative 
remuneration may serve partially to reverse 
the sex ratio imbalance. 

One past reason for preferring sons may 
have been their superior earning power. Al- 
though daughters may perhaps be counted 
on to be more nurturing to you in your old 
age, sons may have the greater wherewithal 
to support you. Or the vanity of having the 
family name carried on may, under our 
patriarchal culture, be better served by sons. 
But now that the contrived scarcity of females 
raises their earnings, you have a new eco- 
nomic motive to indulge your preference for 
males less. 

The new equilibrium, under the postulated 
symmetry of Q(M, F) and specified prefer- 
ence bias toward males, will be toward an 
excess of males but an excess limited by their 
induced impoverishment. The approach to 
the new equilibrium could involve successive 
over- and undershoots (as in the economist’s 
“cobweb” model, where each person doesn’t 
realize how many others are also doing the 
same thing). Or the approach may be grad- 
ual in the fashion of adaptive expectations. 
To keep up with the latest fad, we could even 
fabricate a rational expectations model: in it, 
people make a best guess about what the 
future development of the sex ratio will be; 
they take account of what is implied by this 
for relative earnings of their sons, daughters, 
grandsons and granddaughters, and in terms 
of this make their decisions; and, miracle of 
miracles, when all do this they together con- 
trive what it is that they each expect. 

Again we discover the possibility of a con- 
flict between group (economic) selection and 
individual (economic) selection. If two un- 
friendly societies compete, the more pros- 
perous one (Sparta) may eliminate the other. 
However, the M/(F + M) ratio that maxi- 
mizes total Q (of Athens) may not be the sex 
ratio that best pleases its representative citi- 
zen. So each following self-interest may 
achieve the destruction of all. 

Observation: genetic evolution can work 
to offset economic unbalancing of the sex 
ratio. To see this best, suppose p; = Pm and 
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that only a subset of the population exercise 
gender control by abortion or otherwise. The 
groups who do and do not control gender 
need not be genetically defined. None the 
less, the dynamic Equation (7) could still 
apply, provided only we can suppose that 
when both parents belong to one group, so 
will the offspring. And that when the parents 
belong to different groups, half the offspring 
will be like one parent and half like the 
other. 

What will follow? The Fisher logic will 
then apply to this non-particulate-inheri- 
tance setup. With what result? Our defined 
process of sociological selection will lead to a 
rebalancing of the sexes! Indeed, the process 
can lead to a serendipitous balancing if there 


are two groups, one favoring sons and one - 


daughters: each can then get their heart’s 
desire, with their numerical weightings evolv- 
ing to keep the overall birth ratio in balance 
though no one is aware of the equilibrating 
process. 

Mere deduction cannot prove anything 
definite about real world sex ratios. If we 
alter the razor’s-edge symmetries of the Fish- 
erine premises—admit nonrandom matings, 
etc., etc.—we of course can no longer deduce 
balanced sex ratios. Realistic economic mod- 
els are not too likely to honor the precise 
“other things equal” premises implicit in the 
Fisherine deduction. 


VHI. Finale 


There is much territory between econom- 
ics and biology that is still virgin ground. It 
will be tilled increasingly in the future. We 
should not be surprised if the first explora- 
tions are both crude and pretentious. Wis- 
dom and maturity are the last settlers to 
arrive in pioneering communities. 
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The New Economics of Labor Migration 


By ODED STARK AND DaviD E. BLoom* 


Research on the economics of labor migra- 
tion has undergone an exciting and signifi- 
cant transformation during the past few 
years. At a theoretical level, migration re- 
search has expanded the domain of variables 
that seem to impinge upon and are affected 
by spatial labor supply decisions; it has 
highlighted the role of wider social entities 
and interactions within them in conditioning 
migration behavior; it has identified new 
linkages between migration as a distinct labor 
market phenomenon and other labor market 
and nonlabor market phenomena; and it has 
contributed to our understanding of the 
processes of economic betterment and devel- 
opment. At an empirical level, recent work 
on the economics of labor migration has 
confirmed the usefulness of old and well- 
established models of labor migration. It has 
also provided better estimates of key behav- 
ioral parameters, many of which are im- 
portant ingredients in ongoing debates over 
public policies relating to migration. With 
such an impressive score, it is a wonder that 
more of the profession has not shifted into 
migration research. Perhaps this has to do 
with lack of information. 

Our goal here is to summarize the actively 
evolving ideas, findings, and difficulties in 
the economics of labor migration. We do this 
mainly by illustrating selected theoretical and 
empirical developments which we believe to 
be on the frontier of research in this area. 
We also identify several new research topics 
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ences, Harvard University, Cambridge, MA 02138 and 
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Department of Economics, Harvard University, Cam- 
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that comprise part of the next research fron- 
tier. Prior to proceeding with these tasks, we 
wish to point out that much of the more 
interesting recent research is associated with 
migration within and from developing econ- 
omies. This situation might be partly ex- 
plained by the fact that the impact of wage 
differentials on migration tends to be offset 
by unemployment compensation programs 
and other fiscal policies in the developed 
economies. The LDCs’ scene thus constitutes 
a good migration research laboratory for 
studying migration in general. , 


I. Theoretical Issues 


Whereas owners of production inputs or 
commodities, such as bricks or bottles of 
wine, can ordinarily ship them away (so as to 
maximize profits or utility) while themselves 
staying put, owners of labor must usually 
move along with their labor. Furthermore, 
owners of labor have both feelings and inde- 
pendent wills. Indeed, most aspects of hu- 
man behavior, including migratory behavior, 
are both a response to feelings and an ex- 
ercise of independent wills. These simple ob- 
servations divorce migration research from 
traditional trade theory as the former cannot 
be construed from the latter merely by effect- 
ing a change of labels. 

People engage quite regularly in interper- 
sonal income comparisons within their refer- 
ence group. These comparisons generate psy- 
chic costs or benefits, feelings of relative 
deprivation or relative satisfaction. A person 
may migrate from one location to another to 
change his relative position in the. same refer- 
ence group, or to change his reference group. 
Membership in a low relative deprivation 
reference group may be well preferred to 
membership in a high relative deprivation 
reference group even if in the former a per- 
son’s absolute income is lower. In general, a 
person who is more relatively deprived can 
be expected to have a stronger incentive to 
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migrate than a person who is less relatively 
deprived. Moreover, a reference group char- 
acterized by more income inequality is likely 
to generate more relative deprivation and 
higher propensities to migrate, Note also that 
as particular individuals migrate, the relative 
deprivation perceived by nonmigrants may 
change, thereby creating second-round in- 
ducements to migrate. For example, if rela- 
tive deprivation is gauged through a com- 
parison with a reference group statistic such 
as average income, migration by low-income 
Gie., relatively deprived) individuals will 
cause this statistic to increase and thereby 
induce migration by other individuals who 
become increasingly relatively deprived. 

Not only can the migration behavior of 
individuals be expected to differ in accor- 
dance with their perceived relative depriva- 
tion, it can also be expected to differ accord- 
ing to their skill levels. This outcome results 
when the assumption of heterogeneous work- 
ers is paired with the assumption of imper- 
fect skill information on the part of em- 
ployers. To obtain some strong illustrative 
results, consider the following polar case. 
In a given profession, workers with skill S 
receive wages W,(S) and W,(S) from 
employers at P and R. Assume that skill 
follows a uniform distribution along a unit 
interval, that the functions W,(S) and Wp(S) 
are nondecreasing and linear, and that S is 
known by P and R employers. Assume fur- 
ther that for low levels of S, say S< 
S*, Wp(S) > W,(S), whereas for S > S* the 
reverse inequality holds. Clearly, the lowest- 
skilled workers will not wish to migrate. As- 
sume now that R employers cannot observe 
the true skill level of individual P workers 
(i.e., that skill information is asymmetric), 
but that they know the distribution of S and 
will pay migrants from P a wage that is 
equal to the average productivity of the 
migrant group. The interior solution S* now 
vanishes and is replaced by one of two corner 
solutions: there is either no migration at all, 


or there is migration by all. This result fol- - 


lows essentially because the highly skilled 
workers who migrate under perfect informa- 
tion may not do so if the pooled wage is too 
low. But if they do not, the pooled wage is 
lowered so that the next highly skilled group 
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also does not find it advantageous to migrate, 
and so on. 

Just as it is clear that neither a brick nor a 
bottle of wine can decide to move between 
markets, so should it be equally clear that a 
migrant is not necessarily the decision-mak- 
ing entity accountable for his or her migra- 
tion. Migration decisions are often made 
jointly by the migrant and by some group of 
nonmigrants. Costs and returns are shared, 
with the rule governing the distribution of 
both spelled out in an implicit contractual 
arrangement between the two parties. For 
example, one important component of the 
direct returns to the nonmigrating family 
from the migration of a family member are 
his or her remittances. Theory suggests the 
view, that empirical evidence seems to sup- 
port, that patterns of remittances are better 
explained as an intertemporal contractual 
arrangement between the migrant and the 
family than as the result of purely altruistic 
considerations. 

Theory also offers reasons for the migrant 
and the family to enter voluntarily into a 
mutually beneficial contractual arrangement 
with each other—rather than with a third 
party—and identifies conditions under which 
the contract is self-enforcing. Since the cho- 
sen contractual arrangement reflects the rela- 
tive bargaining powers of the parties, this 
approach can also be used to generate em- 
pirically falsifiable predictions about remit- 
tance patterns, that is, that variables that 
enhance the bargaining power of the family 
and the importance of its support (such as 
a high-unemployment urban labor market) 
will positively influence the magnitude of 
migrant-to-family remittances. Note that this 
approach demonstrates the efficiency, flexi- 
bility, and what we might call the dynamic 
comparative advantage of the family. In other 
words, it does not view the family as an 
entity that is split apart as its independence- 
seeking younger members move away in an 
attempt to dissociate themselves from familial 
and traditional bondage, regardless of the 
negative externalities thereby imposed upon 
their families. Moreover, this approach shifts 
the focus of migration theory from individ- 
ual independence (optimization against na- 
ture) to mutual interdependence (optimi- 
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zatior: against one another), that is, it views 
migration as a “calculated strategy” and not 
as an act of desperation or boundless opti- 
mism. 

Risk handling provides another illuminat- 
ing example in which a wider social entity is 
collectively responsible for individual migra- 
tion. Clearly, the family is a very small group 
within which to pool risks. But the disad- 
vantages of small scale may be made up by 
an ability to realize scale economies yet re- 
main a cohesive group. Such scale economies 
are achieved by the migration of one or 
more family members into a sector where 
earnings are either negatively correlated, sta- 
tistically independent, or not highly posi- 
tively correlated with earnings in the origin 
sector. Again, as in the remittances example, 
the important point to note is that both 
parties are better off due to migration since, 
in this case, an exchange of commitments to 
share income provides coinsurance. Note, in 
addition, that just as it explains migration by 
part of the family, this example also accounts 
for nonmigration by the remainder.! 

The nature of intragroup interaction could 

- also help to explain features of the economic 
performance of migrants. To begin with, 
migrants often outperform the native born in 
the receiving economy. (We say more on this 
in Section II.) In addition, heavy reliance 
upon “network and kinship capital” is 
another prominent characteristic of migrant 
behavior patterns. The latter may explain the 
former quite readily in the context of an 
economy with a large number of agents whose 
transactions are governed by a prisoner’s 
dilemma super game. Briefly, a migrant who 
offers to cooperate in his trade with anyone 
in the first game, whereas thereafter the 
choice in each game is that of the other agent 
in tke previous game, will tend to be better 
off than a native who never behaves cooper- 
atively, provided a sufficiently high propor- 


'The insurance attribute of migration applies to the 
individualistic case too. For example, just as general 
human capital provides self-insurance, so does migra- 
tion in conjunction with specific human capital. Thus, in 
easing risk bearing associated with investment in specific 
humana capital, migration facilitates such investment 
thereby conferring efficiency gains. 
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tion of trades by migrants are conducted 
among migrants. This result provides an in- 
teresting explanation for the observation that 
new migrants are assisted by those who have 
migrated earlier; one good way of having a 
higher proportion of all trades conducted 
among migrants when there are few of them 
is to have additional migrants. The arrival of 
new migrants confers benefits upon the 
earlier migrants. It also suggests a resolution 
to the apparent inconsistency of altruistic 
behavior within a small group (say, a family) 
and selfish behavior within larger groups (say, 
a marketplace); the same strategy, viz, coop- 
erate in the first game, thereafter reciprocate, 
is systematically applied throughout. 

This appeal to strategic behavior may also 
be used to derive further migration-related 
insights. Consider, first, a not-atypical village 
economy in an LDC where farming land- 
lords are in an oligopsonistic position with 
respect to the determination of wages and 
employment. Through collusion, the farmers 
can increase their profits. However, labor 
migration can constitute a credible counter- 
strategy to this possibility, provided that, 
from time to time, some undertake it. Note 
that once again, migration confers benefits 
upon those who stay behind, in addition to 
those associated with a leftward shift in the 
supply curve of labor. Second, consider the 
case of employers who, in static and dynamic 
contexts alike, are better off with a larger 
labor pool than with a smaller labor pool. 
Since a large labor pool can be developed by 
cultivating an image of worker success, it 
might be worthwhile for employers to create 
high-paying jobs in order to attract more 
migrants. As long as a large number of 
workers have the belief that high-paying em- 
ployment can be obtained, or that it is worth 
waiting for, a migratory response will be 
produced. High “institutionally determined” 
wages in urban labor markets in LDCs are 
thus not necessarily externally imposed upon 
reluctant employers by government legisla- 
tion: and trade unions. Instead, they may 
result from endogenously determined strate- 
gies designed to maximize profits in dynamic 
settings. Also, generating few very high-pay- 
ing jobs and heavily advertising, so to speak, 
the rewards associated with them may help 
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to maintain a large labor pool in the pres- 
ence of high levels of unemployment. This 
strategy will tend to confuse migrant calcula- 
tions, which may suggest that expected urban 
income is less than rural income. Thus, 
high-paying jobs might also be created in 
response to high levels of unemployment 
rather than preceding them and bringing 
them about. 

Since the endowments and preferences of 
economic agents are always heterogeneous in 
practice, selectivity, as such, in response to a 
given set of prices and opportunities and 
changes in it, by way of migration or other- 
wise, is quite obvious. In many cases, whether 
migration selectivity prevails is not as inter- 
esting as the extent to which the migration 
response diffuses. Indeed, migration can be 
looked upon as a process of innovation 
adoption and diffusion. As time goes by, 
what proportion of a given group of poten- 
tial migrants have migrated? To illustrate, 
assume there are a number of migration des- 
tinations and that there is some prior belief 
that one particular destination is better than 
the others. In this setting, the experience of 
actual migrants provides valuable informa- 
tion that presumably reduces future uncer- 
tainty of the remaining pool of potential 
migrants. Under these circumstances, the 
most interesting research issues relate to the 
determination of the speed of adoption of 
migration as an innovation and the char- 
acteristics associated with the delay in the 
adoption of the innovation (rather than 
whether it takes place), that is, why are some 
individuals quicker to migrate than others? 
For the case of rural-to-urban migration in 
LDCs where, if history were to repeat itself, 
most rural people will end up as migrants, 
such an approach seems particularly ap- 
propriate, Note that as with a demonstration 
effect in the case of innovation adoption, a 
stock of past migrants at a given destination 
(particularly a large stock) represents evi- 
dence that might lead to an upward revision 
of beliefs that migration is a worthy invest- 
ment. Moreover, the impact of migration 
upon the society from which it takes place is 
now stage-specific. Thus, the divergence of 
views concerning the consequences of migra- 
tion (for example, its impact upon the distri- 
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bution of income by size) can partly be 
attributed to the simple fact that the underly- 
ing observations are made at distinct stages 
of the diffusion process. 


H. Empirical Considerations 


Recent empirical research on the econom- 
ics of labor migration has benefited a great 
deal more from the development of new 
econometric techniques than from new theo- 
retical ideas. The techniques that have sub- 
stantially improved our ability to use micro 
data sets in the estimation of relatively 
standard models of labor migration include 
techniques for the analysis of qualitative de- 
pendent variables, techniques that correct for 
sample selection bias, and techniques for the 
analysis of longitudinal and pseudo-longitu- 
dinal data. At the micro level, most empirical 
studies have attempted to test simple micro- 
economic models of migration according to 
which individuals (or families) make loca- 
tional decisions primarily by comparing their 
income opportunities at alternative locations. 
The key feature of recent studies of this type 
is their focus on the estimation of structural, 
as opposed to reduced-form, models of the 
migration decision. In the past, a major 
problem that made the estimation of such 
models difficult was the absence of data on 
the wages that particular individuals would 
receive at two or more locations at the same 
point(s) in time. In other words, survey data 
sets typically provide researchers with infor- 
mation on the wages received by individuals 
at their residential location at the time of the 
survey, their migrant or nonmigrant status at 
that location, and selected individual char- 
acteristics (for example, age, education, and 
marital status). To the extent that particular 
unobserved characteristics of individuals are 
rewarded differently at different locations, 
the average wage of individuals (conditional 
on their observed characteristics) at location 
A, who migrated there from location B, will 
provide a biased estimate of the wage that 
individuals who remained at location B 
would receive if they moved to location A. 

Largely as a result of advances in the 
statistical analysis of selected samples, how- 
ever, we now have fairly simple methods that 
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we can use to test and correct for the bias 
associated with this unobserved wage prob- 
lem. To date, estimates of these structural 
models of labor migration uniformly support 
the hypothesis that individuals respond to 
income incentives in making decisions to 
migrate. However, further application of 
these models is desirable, using different data 
sets and more carefully formulated and tested 
empirical specifications. It would be interest- 
ing to examine whether the strength of the 
migration response to wage differentials de- 
creases over time, while the response to vari- 
ables such:as relative deprivation increases. 
We would also like to point out that longitu- 
dinal data may prove particularly useful in 
analyzing the determinants of migration, in- 
sofar as they permit a distinctly different 
approach to the problem of sample selection 
(i.e., longitudinal data permit researchers to 
control more directly for unobserved vari- 
ables that affect wages and that are corre- 
lated with the migration decision). 
Furthermore, much empirical research has 
been conducted on the labor market progress 
of migrants, with special attention paid to 
the behavior of international migrants. To 
date, most studies of this topic have involved 
the estimation of cross-sectional wage equa- 
tions in which “years since migration” is 
entered as an independent variable and its 
coefficient is interpreted as a measure of 
migrant progress. Typically, these studies find 
that migrant workers earn less than native- 
born workers with similar characteristics dur- 
ing the first few years after migration but 
more thereafter. It has been suggested, how- 
ever, that this longitudinal conclusion, based 
on analyses of cross-sectional data, may be 
an artifact of either the declining quality of 
migrant labor over time (i.e., a vintage effect) 
or the outmigration of the least successful 
migrants. In view of the contradictory nature 
of extant empirical conclusions, and given 
the academic and policy importance of this 
issue, additional research on the pace of 
migrants’ labor market progress is clearly 
needed. Further analysis of longitudinal data 
on migrant earnings would also be helpful. 
In addition to the two focal points. for 
empirical work discussed above, there are 
four other areas that empirical economists 
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have touched upon and which we think 
should receive further attention. The first of 
these areas involves estimation of the macro- 
economic effects of migration. There is a 
surprising lack of empirical work on the 
effects of labor migration on wages and em- 
ployment in net-sending and net-receiving 
locations, especially for different types of 
labor (for example, skilled and unskilled 
labor). Further work on this topic would be 
of interest, perhaps involving estimation of 
the wage and employment effects of migra- 
tion in the context of well-defined structural 
models of equilibrium and disequilibrium 
labor markets. Analysis of the distributional 
impacts of migration and the degree of sub- 
stitutability between international and inter- 
nal migration in the process of labor market 
adjustment would also be helpful. 

Second, the microeconomic and macroeco- 
nomic relationships between aging and labor 
migration are topics which have received only 
scant and indirect empirical attention (for 
example, age is usually a right-hand side 
variable in microeconomic studies of migra- 
tion decision making). Indeed, empirical evi- 
dence strongly suggests that older workers 
are less mobile than younger workers. This 
finding is quite plausible for a variety of 
reasons relating to the differential prefer- 
ences and opportunities of older and younger 
workers. It therefore seems likely that work- 
forces in many low-fertility countries will 
show a declining propensity to respond to 
exogenous economic change by migration as 
they age over the next two decades. Thus, 
to the extent that mobility is one of the 
key requirements for economic efficiency, it 
would by useful to know more about the 
extent to which the aggregate migration be- 
havior of a population is influenced by its 
age distribution and the underlying bases for 
this relationship. Such information could be 
very helpful in debates over public policies 
that provide incentives to migrate. 

The third topic that deserves further em- 
pirical attention is the migration behavior of 
dual-earner families. In its most general form, 
this issue relates to the broader one of the 
appropriate unit of analysis for studying 
migration behavior to which we alluded in 
Section I, that is, the individual or the family. 


New Evidence on the Timing and Spacing of Births 


By JAMES J. HECKMAN, V. JOSEPH HOTZ, AND JAMES R. WALKER* 


This paper is a first progress report of an 
ongoing empirical study of the determinants 
of life cycle fertility (see our 1985 paper for a 
more complete report), At this stage, our 
analysis is decidedly empirical. Unlike many 
other areas of knowledge in economics and 
social science, there are few widely accepted 
or carefully confirmed “stylized facts” in 
fertility dynamics to guide economic model 
builders. This vacuum has inhibited the suc- 
cessful development of economic models of 
fertility dynamics. The main objective of the 
early stage of our work is to codify the 
“facts” in a coherent statistical framework 
that provides the duration data analogue 
of the conventional simultaneous equations 
model. 

The starting point for our analysis is the 
demographic literature. This literature finds 
that the age at marriage, the occurrence 
of births inside or outside of marriage, the 
age of the first birth and/or the durations 
of previous birth intervals significantly affect 
the timing of subsequent births over the 
life cycle. Studies of marital fertility by L. 
Coombs and R. Freedman (1970), L. 
Bumpass, R. Rindfuss, and R. Janosik (1978), 
J. Trussell and J. Menken (1978), F. Finnas 
and J. Hoem (1980), and Hoem and R. 
Selmer (1984) find that the younger the 
woman’s age at marriage, the more rapid the 
pacing of subsequent fertility, and that those 
who begin childbearing early in their repro- 
ductive careers subsequently have children 
more rapidly. 

Recent cross-country comparisons of data 
from the World Fertility Survey have found 
that the timing of marriage and the lengths 
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of prior birth intervals directly affect the 
spacing of subsequent life cycle fertility. Such 
results have lead G. Rodriguez et al. to con- 
clude that “birth interval lengths depend 
little upon birth order, but far more upon the 
length of the previous interval” and that the 
human “reproductive process can be en- 
capsulated as an engine with its own inbuilt 
momentum whereby early behavior and 
socio-economic differences fundamentally 
determine (along with ageing and secular 
variation) the remainder of the childbearing 
experience” (1984, p. 5). Such a view sug- 
gests: 1) that the age of entry into marriage 
(or marriage-like unions, such as cohabita- 
tion) and/or the entry into parenthood are 
the crucial determinants of life cycle fertility 
and that the variation in completed fertility 
across the population comes primarily in 
these initial decisions; and 2) that subsequent 
childbearing is largely determined by initial 
events and by the lengths of preceding birth 
intervals. Another widely held view is that 
after the first birth interval, subsequent birth 
intervals are biologically determined until the 
birth process terminates. 

One objective of our study is to investigate 
the robustness of these findings in other data 
sets. For a sample of Swedish women de- 
scribed below, we find that the conventional 
demographic view of the fertility process is 
largely confirmed on fresh data. The main 
objective of our study, however, is to probe 
the empirical findings to discriminate be- 
tween “structural” and “spurious” explana- 
tions for the observed empirical regularities. 
As is the case in any empirical study, only a 
subset of plausible determinants of life cycle 
fertility is observed. Evidence that lagged 
dependent variables affect current values of 
those variables or evidence that initial out- 
comes of a life cycle process affect later 
outcomes may be due to serial correlation in 
unobservables. 

In the context of fertility, one might ex- . 
pect a woman who desires children or who 
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has a comparative advantage at the activity 
of child rearing might marry earlier, have 
children at an earlier age, and invest in 
household capital relative to a woman with a 
stronger motivation for market activity. 
Failure to control for unobserved propensi- 
ties and skills may explain the regularities 
noted above. On the other hand, the ob- 
served empirical regularities may be the out- 
come of genuine behavioral influences of past 
events on current constraints or preferences. 
For example, early childbearing may cause a 
woman to invest less in market skills and 
more in nonmarket skills, leading to higher 
fertility rates for such women. Our study 
attempts to shed light on the issue of the 
causal significance of these demographic em- 
pirical regularities. A main conclusion is that 
controlling for unobservables in a robust 
nonparametric fashion vitally affects the sign 
and statistical significance of the estimated 
effect of early life cycle events on subsequent 
fertility outcomes. Some of the stylized facts 
of the demographic literature are not robust 
to controls for unobservables but others re- 
main. 

We find that for a variety of empirical 
specifications of the life cycle birth process 
and for a variety of samples that do and do 
not condition on marital status, in models 
that do not control for unobservables, the 
longer a preceding birth interval the longer 
the subsequent one. Thus, our data exhibit 
the “engine of fertility” phenomenon noted 
by demographers. Controlling for unobserv- 
ables, the “well-noted empirical regularity” 
either vanishes or reverses in sign. For mar- 
ried women, it vanishes entirely. For a sam- 
‘ple of all women in a model that controls for 
marital status as a covariate, controlling for 
unobserved heterogeneity produces a “re- 
verse engine of fertility” phenomenon: the 
longer the preceding birth interval the shorter 
the subsequent one. For a sample of married 
women, the importance of the age of mar- 
riage on the spacing of birth intervals is 
considerably reduced in size and statistical 
significance. For a sample of all women, 
controlling for unobserved variables elim- 
inates the impact of age at marriage on all 
but the final birth transition. 
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I. The Data 


The data used in this analysis are from a 
survey of retrospective interviews conducted 
by the Swedish National Central Bureau of 
Statistics in 1981. The survey asked for com- 
plete cohabitational, marital, childbearing, 
and work histories as well as background 
information of almost 5,000 Swedish women 
randomly selected from five recent cohorts of 
women of all marital statuses. (For further 
description of the data set, see Hoem and B. 
Rennermalm, 1982.) We have restricted our 
analysis to a sample of women who were 
born between 1941-45. For this cohort, we 
had useable data for 990 women. In order to 
analyze the effects of sample conditioning in 
previous studies of marital fertility, we also 
estimated some models described below on a 
subset of women from this cohort who: 
(a) were married at least once prior to 1981, 
(b) experienced their first “union” (i.e., mat- 
riage or consensual union) before age 25, and 
(c) did not have a birth prior to their first 
marriage. There are 570 such women. 


Il. The Model 


For the sake of brevity, we only sketch the 
statistical model used to perform the em- 
pirical work reported below. A full descrip- 
tion of the model is available in our compan- 
ion paper. The main building block is the 
multistate hazard rate: 


(1) hi, (tlx Bij 9): 


where i denotes the origin state and j de- 
notes the destination state, t;; is the duration 
in state i which exits into state j, x isa 
vector of (possibly time varying) observed 
variables that may include lagged eae 
or occurrence times of previous events, Bi 

a vector of associated coefficients, 0- is a 
scalar unobservable, and cij is a transition- 
specific factor loading, Specifying the func- 
tional form for the hazard and using the 
nonparametric maximum likelihood estima- 
tion procedure of Heckman and B. Singer 
(1984b), it is possible to consistently estimate 
the parameters of the hazard (including the 
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c,;8) and the population distribution of the 
unobservables. Allowing the h;,(t;;) to be a 
nontrivial function of duration ż,, allows for 
spell-specific duration dependence. For a 
further discussion of multistate models, see 
Heckman and Singer (1984a). 

A birth process specializes the model to 
transitions among successive birth states, i= 
0,.... Z, where J is the maximum number of 
births. In this specification, j =i+1 for each 
i, In the restricted birth process model, tran- 
sitions among marital states are treated as 
changes in exogenous variables (changes in 
elements of x). Note that each duration is 
permitted to be governed by different param- 
eters to explicitly allow for different birth 
order duration dependence and effects of the 
x’s. Below, we test whether or not the set of 
parameters are significantly different for the 
intervals between the second and third births 
to examine the finding in Rodriguez et al. of 
no-birth-order effects on higher-order birth 
intervals. Finally, we note that because wom- 
en are followed from the age of menarche, 
there is no problem of initial conditions. (See 
Heckman and Singer, 1984a, for a discussion 
of this problem.) In a more general multi- 
state process, it is possible to introduce tran- 
sitions among birth and nonbirth states. 
Specifically, in our companion paper, we per- 
mit transitions from the single or cohabiting 
state to the states of marriage and cohabita- 
tion, transitions among all three of these 
states and transitions to births from all pos- 
sible states. 

The empirical results reported below are 
based on a flexible model with linear and 
quadratic duration terms: 


(2) hi, (ti;lXBij c0) = exp( Yoi; + Yyujtij 
+ dy, /t2 +x B+ c0). 
I. Empirical Results 
The variables utilized in our analysis 
are defined as follows: DURATION = 
number of months /100 spent in current spell; 


DURATION? = the square of the number of 
months/100 spent in current spell; AGE- 
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UNION = the woman’s age (in months/100 
since her thirteenth birthday) at which she 
first entered either marriage or a consensual 
union; AGEMAR= the woman’s age (in 
months/100 since her thirteenth birthday) 
at which she was married, if she married, and 
0 otherwise; EVERMAR=a dummy vari- 
able =1 at the age she gets married and = 0 
prior to that age; AGECOH = the woman’s 
age (in months/100 since her thirteenth 
birthday) at which she first cohabitated, if 
she cohabitated, and 0 otherwise; EVER- 
COH =a dummy variable =1 at the age she 
begins cohabiting and = 0 prior to that age; 
BIRTHDURI = the duration in months /100 
of the first birth (for the ever married sub- 
sample it equals age at first birth—age at 
first union and for the full sample it equals 
number of months/100 since her thirteenth 
birthday); AGEISTBIR = age at first birth 
in months/100 since her thirteenth birthday: 
BIRTHDUR2 = the duration in months /100 
from first birth until the second birth; LFP 
=a time-varying variable=1 if the woman 
is working at the current duration and 0 
otherwise; EDUC = a time-varying = 1 if the 
woman is in school at the current duration 
and 0 otherwise; URBAN =a dummy vari- 
able =1 if the woman grew up in an urban 
area of Sweden and 0 otherwise; WHITE- 
COL =a dummy variable = 1 if the woman’s 
father had a white-collar occupation when 
she was growing up and 0 otherwise; UNIV 
=a dummy variable=1 if the woman 
attended a university by the time of the 
interview and 0 otherwise. 

Table 1 reports empirical estimates of the 
parameters of parity specific hazard func- 
tions for ever married women. Panel A re- 
ports estimates for a statistical model that 
does not control for unobservables; panel B 
reports the estimates controlling for unob- 
servables. 

Panel A is largely consistent with the en- 
gine of fertility story. The age of first union 
(marriage or cohabitation) is positively asso- 
ciated with the age of first birth and nega- 
tively associated with the durations of subse- 
quent births. The length of the previous birth 
interval is positively associated with the 
length of the subsequent interval. (This is so 
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TABLE 1—- ESTIMATES FOR BIRTH 
Process HAZARD RATES 


AGEUNION First Birth Second Birth 
to to to 


Variable First Birth Second Birth Third Birth 


A: Not Controlling for Heterogeneity 


CONSTANT 1.77 1.05 2.01 
(0.154) (0.245) (0.369) 
DURATION 2.15 12.00 4.84 
(0.411) (0.650) (0.916) 
DURATION?  —4.91 —19.8 — 5.92 
(0.743) (1.030) (1.240) 
AGEUNION 0.406 — 0.349 —0.613 
(0.118) (0.160) (0.375) 
BIRTHDURI — 0.663 
' . (0.166) 
BIRTHDUR2 —3.64 
(0.567) 
LFP — 3.82 —2.62 -3.10 
(0.142) (0.180) (0.368) 
EDUC —3.14 ~2.50 —1.94 
(0.264) (0.574) (0.760) 
URBAN 0.476 0.109 — 0.244 
(0.066) (0.074) (0.148) 
WHITECOL — 0.055 — 0.093 0.209 
(0.066) (0.080) (0.170) 
UNIV 0.359 1.14 1.250 
(0.122) (0.129) (0.252) 
Log Likelihood 749.8 


B: Controlling for Heterogeneity 


CONSTANT 1.04 ` 0.350 — 5.18 
` 0.205) (0.383) (1.120) 
DURATION 2.70 17.33 7.05 
(0.452) (0.945) (0.976) 
DURATION? — 4,98 — 22.20 — 6.94 
(0.793) (1.266) (1.282) 
AGEUNION 0.697 — 0.250 —1.07 
(0.160) (0.284) (0.455) 
BIRTHDURI 0.234 
(0.315) 
BIRTHDUR2 1,23 
(1.003) 
LFP — 4.00 —4.21 — 4.44 
(0.147) (0.205) (0.370) 
EDUC — 3.34 —3.09 —2.56 
(0.276) (0.708) (0.797) 
URBAN 0.399 0.123 — 0.296 
(0.079) (0.131) (0.212) 
WHITECOL — 0.031 —0.150 0.125 
(0.081) (0.141) (0.242 
UNIV 0.217 1.37 2.15 
(0.150) (0.230) (0.377) 
Factor 1.50 4.58 8.16 
Loading (0.145) (0.330) (1.042) 
Log-Likelihood 942.6 


Note: Sample: Continuously married Swedish women, 
birth cohort 1941—45 (N = 570); asymptotic standard 
errors are shown in parentheses. 
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because a negative effect of preceding dura- 
tion on a current hazard means the transition 
rate to the next child is smaller for the next 
duration and hence the interbirth interval 
tends to be larger.) Background variables 
such as father’s occupational status play a 
minor role. : 

Controlling for unobserved heterogeneity 
using a nonparametric maximum-likelihood 
procedure causes the effect of length of the 
preceding birth interval on current transition 
rates to vanish. In fact, for the latter two 
transitions, the estimated effect of lagged 
births switches sign. The effect of age at 
marriage on the estimated transition rates 
becomes stronger for the transition to the 
first birth and for the transition from the 
second to the third birth. The fact that unob- 
servables are empirically important is re- 
flected in the great improvement in the fit of 
the model to the data as measured by the log 
likelihood. 

Table 2 reports empirical estimates for a 
sample of all women irrespective of their 
marital history. The new explanatory vari- 
ables reported in that table are introduced to 
control for marital history. Such “controls,” 
while traditional, are ad hoc. In our compan- 
ion paper, we estimate a multistate model 
that breaks out transitions from each marital 
state to fertility and allows for endogenous 
transitions among marital and fertility states. 

Controlling for heterogeneity in a model 
estimated on this sample of women causes 
the effect of age at marriage to vanish from 


. the model (except for the last transition) and 


causes the effect of the length of the preced- 
ing interval on the transition rate to the next 
birth to reverse sign. For the full sample of 
women, the engine of fertility works in reverse. 
Controlling for unobservables, a long first 
birth interval leads to a short second birth 
interval and a long second birth interval 
leads to a short third birth interval. These 
results are consistent with a fixed target 
model of fertility in which a delay in the 
arrival of one child is compensated for by an 
acceleration of the rate of arrival of the next 
child. 

The hazard functions reported ‘for both 
samples control for the woman’s current 
labor force participation and school atten- 
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TABLE 2—ESTIMATES FOR BIRTH PROCESS HAZARD RATES 


Age 13 First Birth Second Birth 
to to to 
Variable First Birth Second Birth Third Birth 
A: No: Controlling for Heterogeneity 
CONSTANT 1.43 ~ 1.49 0.062 
(0.057) (0.226) (0.418) 
DURATION 2.67 9.34 3.73 
' (0.258) (0.470) (0.703) 
DURATION? -2.01 | 14,22 ~4.67 
i (0.163) (0.686) (0.929) 
‘ AGEMAR 0.316 0.368 . — 0.814 
0 0D (0.156) (0.259) 
EVERMAR 1.08 “0.128 1.05" 
` (0.136) (0.223) (0.472) 
AGECOH 0.121 0.004 ~ 0.232 
(0.117) (0.131) (0,323) 
EVERCOH 0.306 ` — 0.073 0.247 
. (0.127) (0.139) (0.312) 
AGEISTBIR : — 0.646 
(0.134) 
BIRTHDUR2 ~ 2.06 
. (0.349) 
LFP 5 —4.14 — 2.88 -2.70 
gs (0.106) (0.131) (0.234) 
EDUC — 4.28 — 2.64 — 2.02 
(0.218) (0.346) (0.619) 
URBAN. 0.225 0.040 — 0.036 
(0.047) (0.057) (0.118) 
WHITECOL — 0.183 —0.118 — 0.136 
(0.048) (0.061) (0.139) 
UNIV . 0.388 1.23 1.36 
(0.083) ° (0.099) (0.190) 
Log Likelihood 748.0 ' 
B: Coatrolling for Heterogeneity 
CONSTANT 2.43 3.61 1.32 
(0.096) (0.322) (0.522) 
DURATION ` 3.46 - 14.00 6.85 
(0.328) (0.592) (0.783) 
DURATION? -2.13 —16.9 —7.10 
(0.203) (0.790) (1.010) 
AGEMAR — 0.0005 — 0.087 ~ 0.649 
: (0.151) (0.237) (0.371) 
EVEKMAR 1.25 1.03 1.72 
(0.171) (0.310) (0.635) 
AGECOH 0.232 — 0.223 —0.119 
(0.149) (0.233) (0.437) 
EVERCOH 0.272 0.429 0.426 
(0.157) (0.243) (0.413) 
AGEISTBIR 0.360 
(0.188) 
BIRTHDUR2 0.771 
_ (0.385) 
LFP — 4.54 — 4.44 ~ 3.89 
. (0.113) (0.140) (0.241) 
EDUC — 4.47 — 3.47 —2.47 
(0.226) (0.391) (0.676) 
URBAN 0.182 — 0.005 0.126 
(0.068) (0.099) . (0.167) 
WHITECOL — 0.144 —0.199 — 0.505 
{0.074) (0.109) (0.201) 
UNIV 0.110 1.08 1.88 
(0.127) (0.159) (0.265) 
Factor Loading —2.16 -4.58 —8.96 
(0.120) (0.229) (0.638) 
Log-Likelihood 1117.9 





Note: Sample: All Swedish women, birth cohort 1941-45 
'(N = 990); asymptotic standard errors are shown in 
parentheses. 
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dance statuses as covariates. While some of 
the studies cited above include these vari- 
ables, it may be argued that they are endoge- 
nous variables. In results not reported here, 
we reestimate the model excluding these two 
variables. Our conclusions are not changed 
when they are omitted. 

The main point to extract from our analy- 
sis is the fragility of the “empirical regular- 
ities” to the introduction of unobservables. 
The “stylized facts” currently offered by de- 
mographers do not recognize the importance 
of unobservables. It would be unfortunate if 
economists were to take as their mission the 
formulation of economic models to explain 
phenomena generated by the simple fact that 
people are different. 

An encouraging feature of these empirical 
results is that, for the Swedish data, we deci- 
sively reject the “biological determination” 
view that higher parity hazards are identical. 
Controlling for heterogeneity that could lead 
to spurious differences in parity specific 
hazards even if the conditional hazards (given 
the unobservable) were equal across parities, 
we reject the hypothesis that the transition 
rate from the first to the second birth is 
identical to the transition rate from the sec- 
ond birth to the third birth. The x? statistics 
for the hypothesis that the corresponding 
coefficients of these two transitions are the 
same are: 581.9 with 11 degrees of freedom 
for the ever married sample of women and 
351.0 with 14 degrees of freedom for the full 
sample of women.. 


IV. Conclusions 


Our results demonstrate the importance of 
controlling for unobservables in the analysis 
of life cycle birth processes, We conclude this 
paper by noting an additional issue that is 
also of potential importance in the analysis 
of fertility data and which we investigate in 
our companion paper. 

Variations in the sample selection rules 
used can affect the inference from estimates, 
such as those presented above, in a nontrivial 
way. All of the studies cited above are for 
marital fertility. None correct for the sample 
selection bias that arises from using such 
behaviorally conditioned samples. Correc- 
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tions for selection have been shown to be 
empirically important in many studies (see 
Mark Killingsworth, 1983; James Smith, 
1980). The appropriate generalization of 
methods for dealing with selection bias in a 
dynamic setting is a multistate duration 
model. In our companion paper, we intro- 
duce transitions among birth and nonbirth 
states using a general multistate process. 
Specifically, we permit transitions from the 
single or cohabiting state to the states of 
marriage and cohabitation, transitions among 
all three of these states and transitions to 
births from all possible marital states. We 
examine the impact of correct conditioning 
on estimated marital fertility hazard rates, 
utilizing a multistate specification. Explicitly 
accounting for the transitions among these 
life cycle states in estimation of the parame- 
ters of the fertility processes corrects for the 
selection on marital status. 
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PERSPECTIVE ON THE EXTERNAL DEBT SITUATION‘ 


International Debt: From Crisis to Recovery? 


By WILLIAM R. CLINE* 


Since Mexico temporarily suspended pay- 
ment in August 1982, the debt crisis has 
threatened the international financial system 
and crippled growth in developing countries. 
Emerging evidence and projection analysis 
suggest that the problem can be managed, 
however, if satisfactory growth in the in- 
dustrial countries can be maintained. 


I. Origins, Systemic Risk, and 
Emergency Response 


From 1973 to 1982, external debt of non- 
oil developing countries rose by $500 billion. 
Of ihis amount approximately $260 bil- 
lion may be attributed to the exceptional rise 
in oil prices. Global recession in 1981-82 
added another $100 billion through declines 
in the terms of trade and reduced export 
volume; and the excess of real interest rates 
in this period over historic averages cost 
them another $40 billion. External shocks 
thus accounted for a major portion of the 
debt crisis. Domestic factors also contrib- 
uted. especially overvalued exchange rates 
and inadequate domestic interest rates that 
caused capital flight (Mexico, Venezuela, and 
Argentina). 

Because debt tends to grow at the interest 
rate (by “inheritance” from past debt, unless 
the country runs a trade surplus to pay inter- 
est), exports need to grow at least this fast or 
else the burden of debt relative to exports 
increases. From 1973 to 1980, international 
interest rates (including a typical spread 
above LIBOR) averaged 10 percent, while 


TDiscussants: Jeffrey Frankel, University of Cali- 
fornia-Berkeley; Basil G. Kavalsky, World Bank; Henry 
Wallich, Board of Governors of the Federal Reserve 
System. 


*Institute for International Economics, 11 Dupont 
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nominal export growth from non-oil LDCs 
averaged 21 percent. But in 1981-82, the 
interest rate rose to 16 percent while export 
growth averaged 1 percent. The debt prob- 
lem may usefully be viewed as the conse- 
quence of the shift from low or negative real 
interest rates in the inflationary 1970’s to the 
high real interest rates of the early 1980's, 
aggravated by declining real exports during 
the global recession. 

In mid-1982, the nine largest U.S. banks 
had loans outstanding to developing coun- 
tries and Eastern Europe amounting to 280 
percent of their capital, and most had over 
100 percent of capital in loans to just Brazil 
and Mexico. Large losses on LDC debt could 
cause technical insolvency in these banks. 
Attempts to bail out the banks could prove 
inflationary, while sharp cutbacks in bank 
capital would mean contractionary pressure 
as they cut back lending to maintain capital- 
asset ratios. Although some monetarists have 
argued that even the large banks could fail 
without adversely affecting the system if the 
Fed would maintain steady growth in the 
money supply, this approach would amount 
to a global roll of the dice. 

Not being gamblers, policymakers re- 
sponded to the debt crisis with emergency 
financial packages composed of: 1) a country 
adjustment program under IMF auspices; 
2) continued new lending by banks; and 
3) financial support from the IMF, central 
banks, and multilateral lending institutions. 


II. Modeling Debt Viability 


The premise underlying this policy re- 
sponse was that the debt crisis was one of 
illiquidity, requiring temporary financing, 
rather than one of insolvency, involving out- 
right loss of a considerable portion of prin- 
cipal. To examine this question, in the spring 
of 1983, I developed a projection model for 


ad 
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balance of payments and debt of the 19 
largest debtor countries (see my 1983 study). 

The model relates exports of the debtor 
country to OECD growth and the country’s 
real exchange rate. On the basis of a statisti- 
cal relationship between OECD growth and 
aggregate non-oil imports, export volume 
from developing countries is estimated to 
decline by 3 percent when OECD growth is 
zero and to increase above this rate by 3 
percentage points for each percentage point 
of OECD growth. The marginal elasticity of 
exports is 3, and the average elasticity at a 
typical OECD growth rate of 3 percent is 2. 
Export prices rise beyond general inflation 
when OECD growth increases (terms of trade 
are procyclical), based on relationships es- 
timated for individual countries with data 
for the past two decades. On average, a 1 
percent rise in OECD growth causes ap- 
proximately 1.5 percent rise in real export 
price in the current year and a similar rise in 
the following year. An elasticity of 0.5 is 
used for the response of exports to the coun- 
try’s real exchange rate. 

The model applies a unitary elasticity of 
real imports with respect to the country’s 
domestic growth, plus an elasticity of three 
for changes in that growth rate (cyclical elas- 
ticity). The elasticity of imports with respect 
to real exchange rate is —0.6. Interest pay- 
ments depend on the previous year’s debt as 
applied to the current year’s international 
interest rate (LIBOR) and a spread. Oil trade 
is fixed in volume, with values depending on 
assumed oil prices. 

All traded goods (except oil) rise in price, 
additionally, at the international inflation 
rate. Also, if the dollar depreciates interna- 
tionally, dollar prices of traded goods rise 
(otherwise these goods would command fewer 
resources internationally because of a change 
in the dollar-yen or dollar-mark rate) by 80 
percent of the depreciation on the basis of 
trade prices in recent years. Dollar deprecia- 
tion boosts the dollar value of non-oil ex- 
ports relative to debt, which is mainly de- 
nominated in dollars.’ 


1Some appear to believe that if the dollar were to 
depreciate from its current high level, the debt problem 
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Using this model, my estimates in mid- 
1983 indicated that the debt problem was 
indeed one of illiquidity rather than in- 
solvency. Under central expectations for 


. international economic variables (and politi- 


cally acceptable growth rates in debtor coun- 
tries), the projections showed that most major 
countries would show substantial improve- 
ment in balance of payments and relative 
debt burden, and that by the late 1980's, 
debt-export ratios would be back to levels 
previously associated with creditworthiness. 
A return to higher OECD growth would 
increase export volume and prices, an even- 
tual easing of interest rates would moderate 
interest payments, and a decline in the dollar 
from its seriously overvalued level would raise 
the dollar value of the export base. However, 
the analysis also indicated that a critical 
threshold of 24 to 3 percent was required for 
OECD growth to avoid stagnation or severe 
deterioration in external deficits and debt- 
export ratios for debtor countries. 

Even with gradual recovery from the debt 
crisis, however, there remains a difficult in- 


- terim period during which major debtors will 


not yet have restored creditworthiness to 
levels necessary for normal capital market 
access. Where will financial flows come from 
in this period? Here I have suggested a model 
of “involuntary lending.” In this model, al- 
though a country’s creditworthiness is too 
weak for new creditors to risk lending, exist- 
ing lenders with current exposure will be 
prepared to make modest new loans to shore 
up the quality of existing loans. Existing 
lenders will extend new credit as long as the 
expected benefit, the reduction in probability 
of default multiplied by the amount of out- 
standing exposure, exceeds the expected cost 
of new lending, the terminal default prob- 
ability multiplied by the amount of the new 
loan. 


would worsen because of the decline in U.S. imports 
from debtor countries. However, if the country pegs its 
exchange rate with weights proportionate to partner 
trade shares, and if trade elasticities are symmetrical, a 
decline in the dollar will cause increased exports to 
Europe and Japan that offset any decrease in exports to 
the United States. Only oil exporters, with oil prices 
insensitive to the dollar, are likely to be adversely atfected 
by dollar depreciation. 
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This model predicts a relatively robust 
process of continued lending at modest rates. 
However, it is subject to breakdown because 
of the free-rider problem. Smaller banks are 
likely to judge their own actions to have little 
effect on default probability—even though 
in the aggregate their actions will affect the 
outcome. 

In a historic departure, the IMF set as 
a precondition for its own lending that 
the banks as a group provide significant new 
lending. Central banks also apparently 
twisted some arms to ensure participation by 
smaller banks. These actions helped ensure 
burden sharing of the public good of in- 
creased lending. However, considering that 
up to two-thirds of bank exposure is held by 
perhzps 50 to 100 banks internationally, it is 
likely that a critical mass of banks would 
have found it in their own interest to provide 
additional lending even with less official in- 
tervention. 

So far the mechanism of involuntary lend- 
ing has held up relatively well. From June 
1982 to June 1984, the exposure of U.S. 
banks in 6 major Latin American debtor 
countries rose by 9 percent, despite signifi- 
cant reductions in exposure in Argentina and 
Venezuela by banks other than the largest 24 
(Federal Financial Institutions Examination 
Council, 1984). This rate is approximately 
equal to the 5 percent annual rate frequently 
cited as necessary to bridge the period of 
involuntary lending. Globally, 5 percent 
growth in exposure corresponds to ap- 
proximately $20 billion annually in new bank 
lending (down from $50 billion in 1981). 

For their part, debtor countries have coop- 
erated and carefully avoided an aggressive 
debtors’ cartel. Even though their interest 
payments exceed new borrowing, they have 
little incentive to default, because of im- 
mediate adverse consequences (drying up of 
trade credit, possible seizure of export ship- 
ments) and long-term damage to their credit 
reputation. 


HI. Recent Evidence 
The emerging evidence in 1983-84 has 


tended to confirm the analysis that the debt 
problem is one of illiquidity and subject to 
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improvement as international recovery takes 
place. In 1983, the 19 largest debtor coun- 
tries (accounting for three-fourths of bank 
debt) cut their external current account de- 
ficits from $56 billion to $23 billion (an even 
sharper improvement than in my original 
projections). Mexico achieved a surplus of 
$5.5 billion instead of the deficit of $3 billion 
planned under its IMF program. On the 
strength of a large trade surplus, Brazil will 
have reduced its current account deficit from 
$14 billion in 1982 to less than $2 billion 
in 1984. And although cutbacks of imports 
have played an important role in these turn- 
arounds, rising exports have also been im- 
portant. For 8 major Latin American debt- 
ors, after declining by 8 percent from 1981 to 
1983, export earnings rose by 12 percent in 
1984. (Brazil’s exports rose by 21 percent, 
and Mexico’s non-oil exports by 35 percent; 
Morgan Guaranty, 1984.) 

The centerpiece of debt recovery has 
materialized: recovery in the international 
economy. OECD growth has risen from —0.3 
in 1982 to 2.3 percent in 1983, and nearly 5 
percent in 1984. There have been adverse 
developments as well: interest rates rose by 2 
percentage points in early 1984 (before mod- 
erating), and the dollar has continued to 
climb instead of depreciating. Nonetheless, 
the benefits from higher OECD growth have 
swamped these negative factors. Because 1 
percent extra OECD growth offsets 3 percent 
additional interest charges for non-oil devel- 
oping countries (in the first year, and more if 
sustained over several years—although the 
relationship is less favorable for more highly 
indebted countries), higher growth in 1984 
would have more than compensated for even 
a sustained 2 percent rise in LIBOR for the 
year. The most serious setback has been in 
debtor country growth: Latin American in- 
come ‘declined 3 percent in 1983 and per- 
capita income is 10 percent below the 1980 
level. However, growth has once again begun 
in the region in 1984, with rates of 2 to 3 
percent in the major debtor countries, and 
the prospects are for higher domestic growth 
in the future. 

Projections using updated information 
through mid-1984 reconfirm the broad analy- 
sis that the debt problem is manageable (see 
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my 1984 book, ch. 8). Even assuming some 
slowdown in OECD growth (2.7 percent in 
1985, 2.3 percent in 1986, and 3 percent in 
1987), relatively high interest rates (LIBOR 
at 12.5 percent in 1984, declining to 9.5 
percent only by 1987); and assuming a 20 
percent decline of the dollar phased over 
1985-86 and oil at $29 per barrel, the ratio 
of net debt to exports of goods and services 
declines from 200 percent in 1983 to 140 
percent by 1987 for the 19 largest debt- 
or countries. For Mexico the decline is from 
310 percent to 210 percent; for Brazil, from 
370 percent to 230 percent; and for 
Argentina, from a high 490 percent to 320 
percent. Moreover, these projections provide 
for debtor-country growth at politically 
acceptable rates of 44 percent or more per 
year. And the projections indicate expansion 
of nominal export earnings at a faster aver- 
age rate (14.2 percent, 1984-87) than the 
level of the interest rate (about 12.5 percent 
including spread), meeting this important test 
(even though, with trade surpluses, export 
growth could be lower without increasing the 
debt-export ratio). 

At the end of 1984, it appears that the 
debtor countries whose debt has systemic 
consequences are on track for recovery from 
the debt crisis.? External performance has 
been extremely strong for Brazil and Mexico. 
Argentina, a source of great concern earlier 
in the year, has reached agreement with the 
IMF. Mexico and Venezuela have obtained 
multiyear rescheduling from the banks; Brazil 
is likely to do so soon; and Argentina has 
reached tentative agreement with the banks 
for a shorter period. Nonetheless, for a sec- 
ondary tier of some smaller countries, exter- 
nal sector pressures are more serious, in part 
because their exports are concentrated in 
commodities with weak prices. Chile and 
Peru face severe difficulties, although these 
should moderate once dollar depreciation 
and/or interest rate reductions permit more 


? Brazil ($92 billion total debt); Mexico ($88 billion); 
Argentina ($44 billion); and Venezuela ($34 billion) 
account for three-fourths of bank debt owed by coun- 
tries with debt-servicing disruptions in 1982-84 (see my 
1984 study, pp. 25; 165). 
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normal recovery of metals prices. Bolivia, 
Nicaragua, Poland, Sudan, and Zaire—all 
on the bank regulators’ list of “value im- 
paired”-——appear to have more protracted 
problems. Their aggregate debt is too small 
to threaten the system, however, and in some 
cases the best option may simply be to allow 
their arrears to accumulate. 

Other studies have also reached the con- 
clusion that broad recovery from the debt 
crisis may be expected (Morgan Guaranty; 
International Monetary Fund, 1984; Ronald 
Leven and David Roberts, 1983). Some critics 
have challenged the responsiveness of debtor 
country exports to OECD growth (Rudiger 
Dornbusch, 1984), but most studies tend to 
confirm an average volume elasticity in the 
range of 2 (the value in my model) and 
sufficient terms of trade response to boost 
the (average) revenue elasticity to approxi- 
mately 3 (see the studies just cited and Carlos 
Diaz-Alejandro, 1984). 

Some critics have challenged such projec- 
tions on grounds that the chances are small 
that the international economic variables will 
turn out exactly as assumed. However, this 
criticism loses force if one considers that if 
departures from projected values of exoge- 
nous variables are randomly distributed, 
favorable departures in some (such as OECD 
growth in 1984) will offset adverse depar- 
tures for others (such as interest rates and 
dollar strength in 1984). 

Some important conceptual underpinnings 
of this outlook require clarification. First, it 
assumes interest payments will exceed new 
borrowing (there will be an “outward trans- 
fer of resources”). While some question the 
political viability of this assumption, this 
outcome is prudent and necessary to reduce 
debt-export ratios from levels associated with 
overborrowing in the past. Moreover, with 


3Thomas Enders and Richard Mattione (1984) pro- 
ject improvement on debt, but predict, somewhat ques- 
tionably, painfully low Latin American domestic growth. 
The Inter-American Development Bank (1984) projects 
massive deficits even if Latin American growth is merely 
sufficient to keep up with population; but the study’s 
parameters and assumptions stand in doubt (see my 
1984 study, pp. 172-74). 
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domestic growth led by the export sector, an 
interim period of outward resource transfer 
need not mean slow domestic growth. 

Second, the projections involve lower real 
import-GDP ratios than in the early 1980’s 
for some major countries. Argentina, Mexico, 
and Venezuela had bloated import levels now 
corrected by real depreciation, and even al- 
lowing for significant rebounds, imports 
should not return to earlier levels. Brazil’s 
sharp increase in production of oil and other 
import substitutes has accomplished the same 
objective. Adjustment is shifting to the ex- 
penditure-switching phase (shift in resource 
allocation from nontradables to exports and 
import substitutes), so that domestic growth 
can be higher than in the earlier expen- 
diture-reducing (recessionary) phase. 

Third, a caveat is that domestic inflation 
may have already become a more binding 
constraint on growth than external debt. 
Brazil’s inflation exceeds 200 percent and 
Argentina’s 700, and monetary-fiscal re- 
straint to reduce inflation may hold back 
near-term growth, while politically debt may 
be blamed. 


IV. Policy Implications 


Despite favorable emerging economic real- 
ity, the debt problem remains politically 
vulnerable. The lagged effects of severe reces- 
sion in 1983, and the runup in interest rates 
early in 1984, have caused political pressure, 
as shown by the emergence of the Cartagena 
group of Latin American debtor countries. 
The best strategy for the international finan- 
cial system would be to pursue additional 
measures, to consolidate the gains made to 
date and insure against political disruption 
from possible future setbacks. 

Macroeconomic policy in the North must 
ensure continued recovery. The U.S. fiscal 
deficits should be cut to permit more relaxed 
monetary policy, lower interest rates, and a 
lower dollar; and Europe and Japan should 
avoid further fiscal tightening until recovery 
is consolidated. A critical threshold of ap- 
proximately 2} percent for OECD growth is 
still the key to managing international debt 
(although the strong performance of 1984 
leaves room for modest deceleration). 
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Sweeping measures on debt should be 
avoided. Write-downs and consolidation of 
debt in a new international agency would not 
only require scarce public capital and injure 
the debtors’ credit ratings, but would also 
choke off the incentive for involuntary bank 
lending, as banks no longer would hold 
claims on the country. Interest forgiveness 
(such as a cut of all interest rates in half) 
would do great damage to the (highly lever- 
aged) banks without providing much growth 
benefit for debtor countries (especially after 
deducting the loss of new lending). 

For their part, banks need to continue 
aggregate new lending to developing coun- 
tries at perhaps $20 billion annually. They 
should extend “Mexico-type” (September, 
1984) packages of reduced spreads above 
LIBOR and multiyear reschedulings, espe- 
cially to countries that demonstrate effective 
adjustment. In addition, the banks would do 
well to provide some insurance against inter- 
est rate surges by offering a “Reimbursable 
Interest-Averaging Cap,” whereby interest 
above a given ceiling (set near the initial 
market rate) would be deferred if interna- 
tional interest rates rose, and repaid once 
rates declined again. Banks could charge 
some spread premium for this benefit, and 
even obtain private insurance of amounts 
deferred. 

The International Monetary Fund could 
usefully introduce a Compensatory Finance 
Facility for interest rate surges, to comple- 
ment its facility for export fluctuation. Ex- 
panded resources are necessary for lending 
by the World Bank, regional development 
banks, and export credit agencies, so that the 
official sector can help redress the excessive 
shift from official to private financial sources 
in the past several years. Finally, industrial 
countries must avoid increased protection 
against imports from developing countries. 

In sum, the major debtor countries have 
made much progress in recovering from the 
debt crisis. International management of the 
crisis on a case-by-case basis has amounted 
to a coherent strategy that has in fact shown 
favorable results so far. Nonetheless, consid- 
erable risk remains. The most serious, but 
not necessarily most likely, risk is from a 
collapse in OECD growth, the motor force in 
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debt recovery. The sharp slowdown in U.S. 
economy in late 1984 is troubling. Nonethe- 
less, the likely absence of further oil shocks 
in the 1980’s, and the fact that growth now 
begins from a base of much-reduced infla- 
tion, suggest that international growth rates 
closer to those achieved in the 1950’s and 
1960’s than those of 1974-82 should be at- 
tainable. Overall, a series of moderate mea- 
sures along the lines suggested here should 
be sufficient to consolidate the political and 
economic basis for continued recovery from 
the debt crisis, making it possible for inter- 
national lending to return to a much more 
normal basis by the late 1980’s. 
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Latin American Debt: Lessons and Pending Issues 


By EDUARDO WIESNER* 


Two years have gone by since the interna- 
tional debt crisis surfaced in late 1982. Al- 
though this brief period may not provide 
enough perspective to draw firm conclusions, 
it would seem sufficient for arriving at some 
understanding of the causes and conse- 
querces of the crisis. In this paper I shall try 
to identify some of the lessons that can be 
derived from this experience. J will also look 
into the direction in which the current situa- 
tion is evolving to see what are some of the 
main emerging issues. Needless to say, the 
paper does not pretend to be exhaustive or 
conclusive. Its principal purpose is to con- 
tribute to that continuing exercise whereby 
theory is tested by its predictive capabilities. 
The particular experience of the debt crisis 
seems to offer fertile ground to engage in this 
exercise because, as Jeffrey Sachs has stated, 
“it points up a lesson relearned several times 
in the past one hundred and fifty years: the 
international loan markets function differ- 
ently from the textbook model of competi- 
tive lending” (1984, p. 1). 

The paper is organized as follows. After 
succinctly reviewing the factors behind the 
debt crisis, I submit that the traditional ab- 
sorption approach should be complemented 
to take into account the difficulties of devel- 
oping countries in absorbing external savings 
efficiently. Then, I discuss the role of risk in 
the debt problem. It is in these two particu- 
lar areas where I believe some of the most 
significant lessons can be extracted. Finally, 
I comment briefly on some of the issues that 
currently confront policymakers in Latin 
American countries. 


*Director, Western Hemisphere Department, Room 
10-100, International Monetary Fund, Washington, 
D.C. 20431. The opinions expressed here are my. own 
and do not necessarily reflect the views of the Interna- 
tional Monetary Fund. 


I. The Fiscal Origin of the Debt Crisis 


No other set of factors explains more of 
the debt crisis than the fiscal deficits incurred 
by most of the major countries in Latin 
America. Although there were other factors 
which were relevant, I have no doubt that 
the main problem was excessive public (and 
private) spending that was financed by both 
easy domestic credit policies and by ample 


“resources from abroad. The world recession 


19] 


and high real rates of interest in interna- 
tional markets aggravated the crisis, but I do 
not believe they created it. What actually 
happened was that previous domestic macro- 
economic policies had made economies more 
vulnerable to exogenous factors. 

The figures for the period 1979-82 cannot 
be more eloquent. In only four years, the 
three largest countries of the region—Argen- 
tina, Brazil, and Mexico—more than dou- 
bled the size of their nonfinancial public 
sector deficits, which rose from the already 
high levels of around 6 percent of GDP to 
well over 15 percent. Behind these growing 
fiscal deficits were strong political pressures 
for higher public spending. As long as exter- 
nal financing permitted total absorption to 
exceed domestic income, it was possible to 
accommodate those demands, But as the 
world recession worsened, and as it became 
evident that the additional financing from 
abroad was not being accompanied by a 
corresponding increase in exports or in 
domestic capital formation, capital inflows 
dropped substantially and the fiscal imbal- 
ance became an exchange rate and debt cri- 
sis. In brief, the debt crisis can be traced 
back to a fiscal disequilibrium, and ulti- 
mately to an unresolved political struggle 
between competing groups that wanted to 
have a larger share of income. 

This view of the debt crisis as a fiscal 
manifestation of a political struggle may ex- 
plain why it is still so difficult to resolve 
some of the most severe problems of the 
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adjustment process. The intractability would 
arise because at the bottom of the adjust- 
ment process there still lies partially unset- 
tled the question of who is going to pay for 
that portion of absorption which was not 
covered by taxes, has not become a produc- 
tive investment within the debtor country, 
was presumably and to some extent a credi- 
tor risk, and may be by now gone forever. 
Under peremptory, abrupt adjustment, these 
political questions are resolved without delay 
by force of circumstances. But under man- 
aged adjustment, which is clearly preferable, 
the attempt to control the process may also 
allow, in some cases, for postponement of at 
least part of the most difficult political deci- 
sions, and thus it runs the risk of prolonging 
uncertainty and making recovery more elu- 
sive. This is a delicate political issue. Its 
importance lies in that it may explain why 
sometimes the gradual approach to adjust- 
ment does not seem to work. 


II. The Absorption of Foreign Financing 


The combined external debt of Argentina, 
Brazil, Chile, Mexico, Peru, and Venezuela 
more than doubled between 1978 and 1982. 
This huge inflow of external resources was, 
of course, largely the other face of the large 
fiscal and current account deficits. External 
financing was allowing these countries to 
sustain absorption levels higher than na- 
tional income. That is, domestic consump- 
tion and investment exceeded national in- 
come. Since most of the external financing 
came from private international banks, it 
was widely believed then that these countries 
were creditworthy and were effectively utiliz- 
ing external savings. In some instances, the 
external financing was even allowing (if not 
inducing) real appreciation of the exchange 
rate and was luring policymakers into be- 
lieving that a new era of low inflation, high 
growth, and exchange rate stability was about 
to begin. B. Kavalsky and L. Squire et al. 
(1984) point out that in countries like Peru, 
Argentina, and Mexico, real exchange rates 
actually appreciated. We now know that lit- 
tle of this proved to be a reality. Unfor- 
tunately, debt accumulation was not, accord- 
ing to Rudiger Dornbusch and Stanley 
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TABLE 1— SAVINGS AND INVESTMENT 
(As percent of GDP) 


1980 1981 1982 1983 








Argentina 

Gross domestic investment 25.7 20.0 181 17.1 
National savings 226 16.2 13.0 13.3 
External savings 31 38 5.0 3.8 
Brazil 

Gross domesticinvestment 21.1 19.2 184 15.0 
National savings 16.0 15.1 129° 12.0 
External savings 51 41 5.5 3.0 
Mexico 

Gross domestic investment 28.1 29.0 21.2 16.5 
National savings 24.0 232 17.8 20.2 
External savings 41 5.8 34 ~—3.7 





Source: International Monetary Fund. 


Fischer, “financing investment that was pro- 
ductive by the test of net dollar earnings” 
(1984, p. 4). After the initial appreciation of 
local currencies capital inflows turned into 
capital outflows (Arnold Harberger, 1984) 
precipitating sharp depreciations of the real 
exchange rate. 

While the flows of external financing were 
pouring into the countries, two fundamental 
developments were taking place. The first, 
domestic savings as a proportion of GDP, 
was not increasing and, in most cases, was 
actually declining. Furthermore, gross do- 
mestic investment actually declined as a per- 
centage of GDP. Countries were absorbing 
external resources (Ricardo Ffrench-Davis, 
1983), but they were not using all of them to 
increase investment but rather to allow for 
more consumption. Since the accumulation 
of external debt was growing at a faster pace 
than the accumulation of productive invest- 
ment,! a debt crisis was just a question of 
time, which would prove shorter in the event 
of external monetary disturbances. (See Ta- 
ble 1.) 

The second very important development 
that was taking place had to do with the 
weakening, (B. A. de Vries, 1983) of the link 


1H. J. Kharas holds that “the critical relationship in 
debt analysis is that between the accumulation of pro- 
ductive capital relative to external debt” (1984, p. 419). 
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between external financing and specific proj- 
ect investment evaluation. Since most of the 
additional external financing came from in- 
ternational commercial banks, and since the 
debtors generally were public sectors, the 
importance of the economic feasibility of 
investment projects was diluted. This meant 
that the global quality of the investment 
programs deteriorated and that many proj- 
ects were initiated not because they were 
economically sound but because they had 
found external commercial! financing which, 
directly or indirectly, was guaranteed by a 
sovereign debtor. And as Alexander Swoboda 
has pointed out, banks are “willing to acquire 
assets at rates of return lower than the riski- 
ness of these assets” (1985, p. 24), if there is 
a guarantee. This development contrasted 
sharply with the traditional external financing 
for specific investment projects provided by 
multilateral agencies like the World Bank or 
the Inter-American Development Bank. 

The lessons from this are not novel in my 
view, and yet recent experience would sug- 
gest that they need to be emphasized. To 
begin with, developing countries do not have 
an unlimited capacity to absorb external re- 
sources, because their absorptive investment 
capacity sets a limit to the volume of re- 
sources that they can utilize efficiently.” 
There are limits to the taxing capacity of 
developing countries’ public sectors. Higher 
fiscal deficits may end up being financed by 
external savings, but this does not necessarily 
mean that all of these savings (Donough 
McDonald, 1982) become investments in the 
debtor countries or that the margin created 
by those additional external resources is used 
to increase investment. 


IH. The Role of Risk Revisited 


Although the debt crisis can be explained 
mainly in terms of fiscal deficits and inade- 
quate economic policies in the debtor coun- 
tries, it could also be explained by the wrong 


?Sidney Alexander in his celebrated article did not 
imply that investment necessarily increased when exter- 
nal financing was available. His assertion was that both 
investment and consumption taken together could be 
higher than national income (1952, p. 265). 
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perceptions that debtors and creditors had 
about the real risks they were taking. Had 
they had perfect foresight about these risks, 
no major crisis could have developed. A seri- 
ous crisis can only result from a cumulative 
process. In the case of the current debt crisis, 
fiscal deficits and external debt accumulated 
because the risk factor did not play ex ante, 
in the early stages, its crisis-defusing role. 
The experience of this debt crisis teaches 
that at least two of the fundamental risk 
assumptions that guided international lend- 
ing and borrowing were wrong. First, inter- 
national banks assumed that a sovereign risk 
was a small risk because public sectors nor- 
mally do not default. As a result, they did 
not pay sufficient attention to the quality of 
economic policies in the debtor countries nor 
did they worry about the economic feasibil- 
ity of the investment projects they were, di- 
rectly or indirectly, financing. Apparently, 
they thought that an, implicit or explicit, 
official guarantee was all that was needed to 
circumvent risk. Perhaps it was considered 
that high spreads—internal and external— 
were sufficient to cover for any possible extra 
risk incurred. Finally, it is not clear what the 
risk perception of international banks was 
with regard to their lending to private banks 
or enterprises in the debtor countries. 
Second, governments understood that if 
private flows were freely coming in to finance 
their expenditures, then their macroeconomic 
policies could not be all that bad and their 
exchange rates could not be much out of line 
with long-term equilibrium rates. In fact, 
they often found it difficult to control ex- 
penditure and to follow more prudent mac- 
roeconomic policies simply because the ex- 
ternal financing was there. On the other hand, 
public sectors thought they were not taking 
any risks in the case of private external lend- 
ing to their private sectors. Thus, they did 
not establish adequate controls or precise 
conditionality for that modality of interna- 
tional financing. The model? of international 


3See A. W. Corden for an interesting discussion on 
the distinction “between private problems and public 
problems” in the area of balance of payments (1977, 
p. 45). 
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lending held that these transactions could 
not pose a risk to public sectors, since, as 
Tim Congdon has put it, “there is no such 
thing'as a balance of payments problem be- 
tween consenting adults” (1982, p. 5). 

We now have relearned that public sectors 
of borrowing countries can find themselves 
unable to service their debts and that, in 
some cases, debtor countries have been un- 
able to resist pressures to guarantee private 
loans or to provide some form of exchange 
rate guarantee. This has converted a private 
risk into a fiscal burden. When I say that 
now we know the obvious, I am, of course, 
speaking within the context of what I have 
called above the investment absorption ca- 
pacity of less developed countries. Nothing 
very original. It used to be almost an axiom 
a few years ago when few, if anyone, thought 
that developing countries could absorb mas- 
sive doses of financial resources. They did 
not have an infinite amount of economically 
feasible investment projects, nor could they 
hope to have instant improvement in the 
quality of their macroeconomic policies. 
These realities, that meant risks, were tem- 
porarily forgotten. 

Risk is a stabilizing factor in the function- 
ing of markets. The insurance or guarantee 
of loans against risk may actually increase 
willingness to incur risk.* This is the so-called 
moral hazard problem. Attempts to interfere 
with the role of risk is a very risky exercise 
like the current crisis has confirmed. The 
process of delinking risk from the economic 
feasibility of investment projects and from 
the capacity of debtor countries to rapidly 
adopt all of the right macroeconomic policies 
in the face of abundant external financing is 
one of the most underestimated causes of the 
debt crisis. In brief, both debtors and credi- 
tors made wrong decisions on the basis of 
wrong perceptions of their respective risks. 

One basic question emerges out of the 
above analysis. If both debtors and creditors 
share responsibility in the formation of the 

- debt crisis, how are the costs of the resolu- 
tion of that crisis going to be apportioned? 


4See Henry Wallich for an excellent discussion of the 
risks and advantages of insurance on bank lending 
(1984). : 
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In principle, strict adherence to the role of 
risk would mean that the market would dis- 
tribute the costs of resolving the crisis. In 
essence, this would mean that creditors would 
sell their claims in the market—and thus 
absorb in losses the reduced value of these 
claims—and divorce themselves from their 
debtors. For the debtors, the market solution 
would mean instant adjustment without 
financing and according to Jonathon Eaton 
and Mark Gersovitz, “an embargo on future 
loans” (1981, p. 290). 

These hypothetical scenarios surely have 
been considered by both debtors and credi- 
tors since they would be the consequence of 
not providing any rescheduling or new mon- 
ey, on the one hand, and of defaulting on the 
other. The answer that both debtors and 
creditors have decided to give to the debt 
crisis is to manage jointly the resolution of 
their conflicting interests. The fact that both 
parties have chosen or resigned themselves to 


. this route can be interpreted as an ad hoc 


market solution in which they have carefully 
assessed the risks of all alternatives and have 
come to the conclusion that their losses are 
minimized under this alternative. 


IV. Choices and Issues 


At this juncture, critical choices are being 
made in at least the following two main 
areas: international borrowing and lending; 
and the openness and efficiency of the econo- 
mies of the Latin American countries. The 
first choice concerns the question of what to 
do about borrowing. While it is true, as 
William Cline has said, that “these countries 
have erred on the side of excessive borrowing 
in the last decade” (1984, p. 178), the ques- 
tion now is how to reduce the rate and, if 
possible, the level of indebtedness—which is 
the desirable thing to do—-if at the same 
time there is a need to mitigate the tribula- 
tions of adjustment. This is a formidable 
dilemma. More financing alleviates adjust- 
ment, but simultaneously adds to the debt 
service. There is no simple solution to this 
predicament. At the bottom of the circularity 
involved there lies, once again, the question 
of how should the costs of the resolution of 
the crisis be apportioned: Until now, both 
parties have opted for negotiations rather 
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than confrontation. While it is not possible 
to predict what will be the final outcome, it 
could be said that the answer will largely 
depend on what happens to the world eco- 
nomic recovery and to the export earnings of 
indebted countries. In the words of Mario 
Simonsen, “a growing economy with expan- 
ding exports hardly would seek confronta- 
tion with its creditors” (1984, p. 68). 

The second area where difficult choices 
have to be made concern the degree of open- 
ness and of economic efficiency of the region. 
The issue here is how to preserve long-term 
efficiency when short-term and urgent pres- 
sures make it attractive to reduce openness 
and to seek economic reactivation through 
protectionism. The prospects in this area are 
not encouraging. Unfortunately, it seems that 
one of the most costly consequences of the 
debt crisis is that, at the end, some Latin 
American countries will be more closed and 
less efficient. At this juncture it seems that 
some policymakers of the region are striving 
to avoid a repetition of the crisis of 1982 and 
1983. Apparently, they find it preferable to 
accumulate international reserves than to in- 
crease imports and to open up trade; they 
find it less destabilizing—and more fiscally 
productive—to raise import tariffs than to 
promote exports through the exchange rate. 
And in the future, they may feel less 
vulnerable if they regulate or control interna- 
tional capital flows than if they open up and 
let market risk, once again, be the final arbi- 
ter. Unfortunately, on the basis of the recent 
experience, some policymakers are apprehen- 
sive about what to expect from the free play 
of tne market forces. 
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THE USE AND ABUSE OF ECONOMETRICS‘ 


Data and Econometricians—The Uneasy Alliance 


By ZVI GRILICHES* 


Econometricians have an ambivalent atti- 
tude towards economic data. At one level, 
the “data” are the world that we want to 
explain, the basic facts that economists pur- 
port to elucidate. At the other level, they are 
the source of all our troubles. Their imper- 
fection makes our job difficult and often 
impossible. Many a question remains unre- 
solved because of “multicollinearity” or other 
sins of the data. We tend to forget that these 
imperfections give us our legitimacy in the 
first place. If the data were perfect, collected 
from well-designed randomized experiments, 
there would be hardly room for a separate 
field of econometrics. Given that it is the 
“badness” of the data that provides us with 
our living, perhaps it is not all that surprising 
that we have shown little interest in im- 
proving it, in getting involved in the grubby 
task of designing and collecting original data 
sets of our own. Most of our work is on 
“found” data, data that have been collected 
by somebody else, often for quite different 
purposes. 

Economic data collection started primarily 
as a by-product of other governmental activi- 
ties: tax and customs collections. Early on, 
interest was expressed in prices and levels of 
production of major commodities. Besides 
tax records, population counts, and price 
surveys, the earliest large-scale data collec- 
tion efforts were various censuses, family 
expenditure surveys, and farm cost and 
production surveys. By the middle 1940’s 
the overall economic data pattern was set: 


¥Discussants: Dale W. Jorgenson, Harvard Univer- 
sity; A. H. Studenmund, Occidental College. 
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governments were collecting various quantity 
and price series on a continuous basis, with 
the primary purpose of producing aggregate 
level indicators such as price indexes and 
national income accounts series, supple- 
mented by periodic surveys of population 
numbers and production and expenditure 
patterns to be used primarily in updating the 
various aggregate series. Little micro data 
was published or accessible, except in some 
specific subareas, such as agricultural eco- 
nomics. 

A pattern was also set in the way the data 
were collected and by whom they were 
analyzed. With a few notable exceptions, such 
as France and Norway, and until quite re- 
cently, econometricians were not to be found 
inside the various statistical agencies, and 
especially not in the sections that were re- 
sponsible for data collection. Thus, there grew 
up a separation of roles and responsibilities. 
“They” collect the data and they are re- 
sponsible for all their imperfections. “We” 
try to do the best with what we get, to find 
the grain of relevant information in all the 
chaff. Because of this, we lead a somewhat 
remote existence from the underlying facts 
we are trying to explain. We did not observe 
them directly; we did not design the mea- 
surement instruments; and, often we know 
little about what is really going on (for exam- 
ple, when we estimate a production function 
for the cement industry from census data 
without ever having been inside a cement 
plant). 

In this we differ quite a bit from other 
sciences (including observational ones rather 
than experimental) such as archeology, astro- 
physics, biology, or even psychology where 
the “facts” tend to be recorded by the pro- 
fessionals themselves, or by others who have 
been trained and are supervised by those 
who will be doing the final data analysis. 
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Economic data tend to be collected (or often 
more correctly “reported”) by firms and per- 
sons who are not professional observers and 
who do not have any stake in the correctness 
and precision of the observations they re- 
port. While economists have increased their 
use of surveys in recent years and have even 
begun designing and commissioning special 
purpose surveys of their own, in general, the 
data collection and thus the responsibility 
for the quality of the collected material is 
still largely delegated to census bureaus, 
survey research centers, and similar institu- 
tions, and is divorced from the direct super- 
vision and responsibility of the analyzing 
team. 

It is only relatively recently, with the ini- 
tiation of the negative income tax experi- 
ments and various longitudinal surveys in- 
tended to follow up the effects of different 
governmental programs, that econometric 
professionals have actually become involved 
in the primary data collection process. Once 
attempted, the job turned out to be much 
more difficult than was thought originally, 
and taught us some humility. Even with rela- 
tively large budgets, it was not easy to figure 
out how to ask the right question and to 
collect relevant answers. In part this is be- 
cause the world is much more complicated 
than even some of our more elaborate mod- 
els allowed for, and partly because econo- 
mists tend to formulate their theories in non- 
testable terms, using variables for which it is 
very hard to find empirical counterparts. For 
example, even with a large budget, it is dif- 
ficult to think of the right series of ques- 
tions, answers to which would yield an un- 
equivocal number for the level of “human 
capital” or “permanent income” of an indi- 
vidual. Thinking about such “alibi-removing” 
questions should make us a bit more humble, 
restrain our continuing attacks on the vari- 
ous Official data-producing agencies, and 
push us towards formulating theories with 
more regard to what is observable and what 
kind of data may be available. 

Even allowing for such reservations, there 
has been much progress over the years as a 
result of the enormous increase in the quan- 
tity of data available, in our ability to 
manipulate them, and in our understanding 
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of their limitations. Especially noteworthy 
have been the development of various longi- 
tudinal micro data sets (such as the Michigan 
PSID tapes, the Ohio State NLS surveys, the 
Wisconsin high school class follow-up study, 
and others), the computerization of the more 
standard data bases and their more easy 
accessibility at the micro, individual response 
level (I have in mind here such developments 
as the Public Use Samples from the U.S. 
Census of Population and the Current Popula- 
tion Surveys). Unfortunately, much more 
progress has been made with labor force and 
income data, where the samples are large, 
than in the availability of firm and other 
market transaction data. ; 

While significant progress has been made 
in the collection of financial data and secur- 
ity prices, as exemplified in the development 
of the CRISP and Compustat data bases 
which have had a tremendous impact on the 
field of finance, we are still in our infancy as 
far as our ability to interrogate and get rea- 
sonable answers about other aspects of firm 
behavior. Most of the available micro data at 
the firm level are based on legally required 
responses to questions from various regu- 
latory agencies who do not have our interests 
exactly in mind. 

We do have now, however, a number of 
extensive longitudinal micro data sets that 
have opened a host of new possibilities for 
analysis and also raised a whole range of 
new issues and concerns. After a decade or 
more of studies that try to use such data, the 
results have been somewhat disappointing. 
We, as econometricians, have learned a great 
deal from these efforts and developed whole 
new subfields of expertise, such as sample 
selection bias and panel data analysis. We 
know much more about these kinds of data 
and their limitations, but it is not clear that 
we know much more about the roots and 
modes of economic behavior that underlie 
them. 

The encounters between econometricians 
and data are frustrating and ultimately un- 
satisfactory, both because econometricians 
want too much from the data and hence tend 
to be disappointed by the answers, and be- 
cause the data are incomplete and imperfect. 
In part it is our fault, the appetite grows with 
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eating. As we get larger samples, we keep 
adding variables and expanding our models, 
until on the margin, we come back to the 
same insignificance levels. 

There are at least three interrelated and 
overlapping causes of our difficulties: 1) the 
theory (model) is incomplete or incorrect; 
2) the units are wrong, either at too high a 
level of aggregation or with no way of al- 
lowing for the heterogeneity of responses; and 
3) the data are inaccurate on their own terms, 
incorrect relative to what they purport to 
measure. The average applied study has to 
struggle with all three possibilities. 

At the macro level and even in the usual 
industry level study, it is common to assume 
away the underlying heterogeneity of the in- 
dividual actors and analyze the data within 
the framework of the “representative” firm 
or “average” individual, ignoring the aggre- 
gation difficulties associated with such con- 
cepts. In analyzing micro data, it is much 
more difficult to evade this issue and hence 
much attention is paid to various individual 
“effects” and “heterogeneity” issues. This is 
where longitudinal data can be of help—in 
their ability to control and allow for additive 
individual effects. On the other hand, as is 
the case in most other aspects of economics, 
there is no such thing as a free lunch: going 
down to the individual level exacerbates both 
some of the left-out variables problems and 
the importance of errors in measurement. 
Variables such as age, land quality, or the 
occupational structure of an enterprise, are 
much less variable in the aggregate. Ignoring 
them at the micro level can be quite cost- 
ly, however. Similarly, measurement errors 
which tend to cancel out when averaged over 
thousands or even millions of respondents, 
loom much larger when the individual is the 
unit of analysis. 

It is possible, of course, to take an alterna- 
tive view: that there are no data problems, 
only model problems in econometrics. For 
any set of data there is the “right” model. 
Much of econometrics is devoted to proce- 
dures which try to assess whether a particu- 
lar model is right in this sense and to criteria 
for deciding when a particular model fits and 
is “correct enough.” Theorists and model 
builders often proceed, however, on the as- 
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sumption that ideal data will be available 
and define variables that are unlikely to be 
observable, at least not in their pure form. 
Nor do they specify in adequate detail the 
connection between the actual numbers and 
their theoretical counterparts. Hence, when a 
contradiction arises, it is then possible to 
argue “so much worse for the facts.” 

In practice one cannot expect theories to 
be specified to the last detail nor the data to 
be perfect or of the same quality in different 
contexts. Thus any serious data analysis has 
to consider at least two data generation com- 
ponents: the economic behavior model de- 
scribing the stimulus-response behavior of 
the economic actors and the measurement 
model describing how and when this behav- 
ior was recorded and summarized. While it is 
usual to focus our attention on the former, a 
complete analysis must consider them both. 
(At this point in the longer manuscript, there 
follows a review of types of economic data, 
notions of data “quality,” and a discussion 
of the major problems associated with the 
use of different sources and types of data.) 

Over thirty years ago, Oscar Morgenstern 
(1950) asked whether economic data were 
accurate enough for the purposes that econo- 
mists and econometricians were using them 
for. He raised serious doubts about the qual- 
ity of many economic series and implicitly 
about the basis for the whole econometrics 
enterprise. Years have passed and there has 
been very little coherent response to his 
criticisms. 

There are basically four responses to his 
criticism and each has some merit. 1) The 
data are not that bad. 2) The data are lousy 
but it does not matter. 3) The data are bad 
but we have learned how to live with them 
and adjust for their foibles. 4) That is all 
there is—it is the only game in town and we 
have to make the best of it. 

There clearly has been great progress both 
in the quality and quantity of the available 
economic data. In the United States, much 
of the agricultural statistical data collection 
has shifted from judgment surveys to prob- 
ability-based survey sampling. The commod- 
ity coverage in the various official price in- 
dexes has been greatly expanded and much 
more attention is being paid to quality change 
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and other comparability issues. Decades of 
criticisms and scrutiny of official statistics 
have borne some fruit. Also, some of the 
aggregate statistics have now much more ex- 
tensive micro data underpinnings. It is now 
routine in the United States to collect large 
periodic labor force activity and related 
topics surveys and release the basic micro 
data for detailed analysis with relative short 
lags. But both the improvements in and the 
expansion of our data bases have not really 
disposed of the questions raised by Morgen- 
stern. As new data appear and as new data 
collection methods are developed, the ques- 
tion of accuracy persists. While quality of 
some of the “central”? data has improved, it 
is easy to replicate some of Morgenstern’s 
horror stories even today. For example, in 
1982 the U.S. trade deficit with Canada was 
either $12.8 or $7.9 billion depending on 
whether this number came from U.S. or 
Canadian publications. It is also clear that 
the national income statistics for some of the 
LDCs are more political than economic 
documents. 

Morgenstern did not distinguish ade- 
quately between levels and rates of change. 
Many large discrepancies represent defini- 
tional differences, and studies that are mostly 
interested in the movements in such series 
may be able to evade much of this problem. 
The tradition in econometrics of allowing for 
“constants” in most relationships and not 
overinterpreting them, allows implicitly for 
permanent “errors” in the levels of the vari- 
ous series. It is also the case that in much of 
economic . analysis, one is after relatively 
crude first-order effects and these may be 
ratker insensitive even to significant inac- 
curacies in the data. While this may be 
an adequate response with respect to much 
of the standard, especially macroeconomic 
analysis, it seems inadequate when we con- 
template some of the more recent elaborate 
nonlinear multi-equational models being es- 
timated at the frontier of the subject. They 
are much more likely to be sensitive to errors 
and inconsistencies in the data. 

In the recent decade there has been a 
revival of interest in “error” models in 
econometrics, though the progress in soci- 
ology on this topic seems more impressive. 
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Recent studies using micro data from labor 
force surveys, negative-tax experiments, and 
similar data sources exhibit much more 
sensitivity to measurement error and sample 
selectivity problems. Even in the macro area 
there has been some progress, and the “ra- 
tional expectations” wave has made re- 
searchers more aware of the discrepancy be- 
tween observed data and the underlying 
forces that are presumably affecting behav- 
ior. All of this has yet to make a major dent 
on econometric textbooks and econometric 
teaching, but there are signs that change is 
coming. It is more visible in the areas of 
discrete variable analysis and sample selec- 
tivity issues than in the errors of measure- 
ment area per se, but the increased attention 
that is devoted to data provenance in these 
contexts is likely to spill over into a more 
general data “aware” attitude. 

One of the reasons why Morgenstern’s ac- 
cusations were brushed off was that they 
came from “outside” and did not seem sensi- 
tive to the real difficulties of data collection 
and data generation. In most contexts the 
data are imperfect not by design, but be- 
cause that is all there is. Empirical economists 
have over generations adopted the attitude 
that having bad data is better than having no 
data at all, that their task is to learn as much 
as is possible about how the world works 
from the unquestionably lousy data at hand. 
While it is useful to alert users to their 
various imperfections and pitfalls, the avail- 
able economic statistics are our main window 
on economic behavior. In spite of the 
scratches and the persistent fogging, we can- 
not stop peering through it and trying to 
understand what is happening to us and to 
our environment, nor should we. The prob- 
lematic quality of economic data presents a 
continuing challenge to econometricians. It 
should not cause us to despair, but we should 
not forget it either. 

The availability of longitudinal micro data 
has helped by providing us with one way of 
controlling for missing but relatively con- 
stant information on individuals and firms. 
It is difficult, however, to shake off the im- 
pression that, here also, the progress of 
econometric theory and computing ability is 
outracing the increased availability of data 
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and our understanding and ability to model 
economic behavior in increasing detail. While 
we tend to look at the newly available data 
as adding degrees of freedom grist to our 
computer mills, the increased detail often 
raises more questions than it answers. Par- 
ticularly striking is the great variety of re- 
sponses and differences in behavior across 
firms-and individuals. Specifying additional 
distributions of unseen parameters rarely 
adds substance to the analysis. 

What is needed is a better understanding 
of the behavior of individuals, better theories 
and more and different variables. Unfor- 
tunately, standard economic theory deals 
with “representative” individuals and “big” 
questions, and does not provide much help 
in explaining the production or hiring behav- 
ior of a particular plant at a particular time, 
at least not with the help of the available 
variables. Given that our theories, while 
couched in micro language, are not truly 
micro oriented, perhaps we should not be 
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asking such questions. Then what are we 
doing with micro data? We should be using 
the newly available-data sets to help us find 
out what is actually going on in the economy 
and in the sectors that we are analyzing, 
without trying to force our puny models on 
them. The real challenge is to try to stay 
open, to learn from the data, but also, at the 
same time, not drown in the individual de- 
tail. We have to keep looking for the forest 
among all these trees. 
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The Loss Function Has Been Mislaid: 
The Rhetoric of Significance Tests 


By DONALD N. MCCLOSKEY* 


Roughly three-quarters of the contributors 
to the American Economic Review misuse the 
test of significance. They use it to persuade 
themselves that a variable is important. But 
the test can only affirm a likelihood of exces- 
sive skepticism in the face of errors arising 
from too small a sample. The test does not 
tell the economist whether a fitted coefficient 


is large or small in an economically signifi- 


cant sense. 

The criticism is distinct from the criticism 
that in a world of publication-counting deans, 
there is an incentive to mine the data, gig- 
gling uncomfortably when caught. Econo- 
mists. being professional cynics, are much 
amused by data mining and significance fish- 
ing (Gordon Tullock, 1959; Edward Ames 
and Stanley Reiter, 1961; Edgar Feige, 1975; 
Edward Leamer, 1978; Thomas Mayer, 1980; 
Michael Lovell, 1983; Frank Denton, 1985). 
But the point here is that even under classi- 
cal conditions the t-test is irrelevant much of 
the time. 

Neither criticism is controversial or arcane. 
Statisticians, psychometricians, sociometri- 
cians, econometricians, and other metrical 
folk have understood them both for 60 years 
(see Kenneth Arrow, 1960; Zvi Griliches, 
1976}. Both should be parts of the statistical 
education of an economist, yet almost none 
of the texts in econometrics mention them. 


I. An Example: Tests of Purchasing Power Parity 


The usual test of purchasing power parity 
(see J. R. Zecher and myself, 1984) fits prices 
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at home (P) to prices abroad (P*), allowing 
for the exchange rate (e): P =a + B(eP*)+ 
error term. The equation can be in levels or 
rates of change. If the coefficient b is statisti- 
cally significantly different from 1.0, the hy- 
pothesis of purchasing power parity is re- 
jected; if not, not. The test seems to tell 
about substantive significance without any 
tiresome inquiry into how true a hypothesis 
must be in order to be true. The table of ¢ 
will tell. 

But a number is large or small relative 
only to some standard. Forty degrees of frost 
is paralyzing cold by the standard of Virginia, 
a normal day by the standard of Saskatoon 
in January, and a heat wave by the standard 
of most interstellar gas. A New Yorker mag- 
azine cartoon shows water faucets labeled 
“Hot (A Relative Concept)” and “Cold (A 
Relative Concept).” Nothing is large-in-itself. 
It is large (or yellow, rich, cold, stable, well- 
integrated, selfish, free, rising, monopolistic) 
relative to something with which it can be 
interestingly compared. The remark “But 
how large is large?” is one of those seminar 
standbys, applying to any paper, like “Have 
you considered simultaneity bias?” or “Are 
there unexploited opportunities for entry?” 
It’s usually a good question, inheriting some 
of its excellence from its father in thought, 
the mind-stunning “So What?” (and its 
Jewish mother: “So What Else is New?”). 
You say the coefficient is 0.85 with a stan- 
dard error of 0.07? So? 

The literature does not discuss how near 
the slope has to be to 1.0 to be able to say 
that purchasing power parity succeeds or 
fails. It does not answer how large is large. 
The only standard offered is statistical sig- 


` nificance, that is, how surprising it would be 


to get the observed sample if the hypothesis 
of B =1.0 were in fact exactly true. 

But “exactly” true is not relevant for most 
economic purposes. What is relevant is 
merely that £ is in the neighborhood of 1.0, 
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where “the neighborhood” is defined by why 
it is relevant—for policy, for academic rep- 
utation, for the progress of knowledge. The 
question requires thought about the loss 
function. One begins to think that the 
neighborhood of small loss might be large. 
And even outside it, one begins to think 
that 8 =.10, say, would still be economically 
significant, were the fit tight enough to con- 
strain prices at home; or that even a coeffi- 
cient of — 7854.86 would belie closed econ- 
omy models of inflation. 

The usual test does not discuss standards. 
It gives them up in favor of irrelevant talk 
about the probability of a type I error in 
view of the logic of random sampling. Most 
economists appear to have forgotton how 
narrow is the question that a statistical test 
of significance answers. It tells the intrepid 
investigator how likely it is that, because of 
the small size of the sample he has, he will 
make a mistake of excessive skepticism in 
rejecting a true hypothesis (in this case, B = 
1.0). Though not to be scorned, it isn’t much. 
It warns him about a certain narrow kind of 
foolishness. 

The elementary but neglected point is that 
statistical tests of significance are merely 
about one sort of unbiased errors in sam- 
pling. The standard error, after all, is 
(s?/N)'/?, Except in the limiting case of 
literally zero correlation, if the sample were 
large enough all the coefficients would be 
significantly different from everything. The 
inverse of the square root of an extremely 
large number is very small. Any social scien- 
tist with large samples has had such logic 
impressed on him by events. A psychologist, 
Paul Meehl, for instance, reports a sample of 
55,000 Minnesota high school seniors which 
“reveal statistically significant relationships 

-in 91 percent of pairwise associations among 
a congeries of 45 miscellaneous variables such 
as sex, birth order, religious preference,..., 
dancing, interest in woodworking.... The 
majority of variables exhibited significant re- 
lationships with all but three of the others, 
often at a very high confidence level” (1970, 
p. 259). 

The large-sample case makes clear the ir- 
relevance of statistical significance to the 
main question: So what? In the usual test of 
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purchasing power parity, a sample size of a 
million. yielding a very tight estimate that 
B = 0.999, “significantly” different from 1.0, 
could be produced under the usual proce- 
dures as evidence that the theory had 
“failed.” Common sense, presumably, would 
rescue the investigator from asserting that if 
B = 0.999, with a standard error of .00000001, 
we should abandon purchasing power parity, 
or run our models of the American economy 
without the world price level. Similar com- 
mon sense should be applied to findings that 
B =.80 or 1.30 with sample sizes of 30. It is 
not. 

The point can be put most sharply by 
supposing that we knew the coefficient to be, 
say, 0.85. Suppose God told us. God does 
not play dice with the universe, and His is no 
mere probabilistic assurance. Would the sci- 
entific task be finished? No, it would not. We 
would still need to decide, by some criterion 
of why it matters (a human, not a divine, 
concern), whether 0.85 is high enough to 
affirm the theory. No mechanical procedure 
can relieve us of this responsibility. Nor is it 
a decision that should be made privately, as 
a matter of “mere opinion.” It is the most 
important scientific decision, and it should 
be made out in the open. The test of signifi- 
cance doesn’t make it. 


II. A History of Consciousness 


The overuse of statistical significance arises 
largely from its name. Surely, it insinuates, 
we serious scientists should be interested first 
of all in “significant” coefficients: the wise 
and good would not wish to waste time on 
trivialities. The appeal is part of the rhetoric 
of statistics (compare my book, 1985, ch. 2). 
The British inventors of statistics, as recipi- 
ents of classical educations, were skillful in 
naming their ideas. As William Kruskal, a 
statistician of note, has argued: 


Suppose that Sir R. A. Fisher—a mas- 
ter of public relations—had not taken 
over from ordinary English such evoca- 
tive words as “sufficient,” “efficient,” 
and “consistent” and made them into 
precisely defined terms of statistical 
theory. He might, after all, have used 
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utterly dull terms for those properties 
of estimators, calling them characteris- 
tics A, B, and C.... Would his work 
have had the same smashing influence 
that it did? I think not, or at least not 
as rapidly. [1978, p. 98] 


As the words spread to less sophisticated 
research workers, the task of undoing the 
rhetorical damage commenced. The earliest 
paper making the point of the present one 
was written in 1919 by, alarmingly, Edwin 
Boring. Attacks on the mechanical use of 
significance became commonplace early in 
statistical education. By 1939, for example, a 
Statistical Dictionary of Terms and Symbols 
of no great intellectual pretensions was put- 
ting the point utterly plainly: “A significant 
difference is not necessarily large, since, in 
large samples, even a small difference may 
prove to be a significant difference. Fur- 
ther, the existence of a significant differ- 
ence may or may not be of practical signifi- 
cance” (A. K. Kurtz and H. A. Edgerton, 
1939, article “Significant Difference”). M. G. 
Kendall and A. Stuart’s Advanced Theory of 
Statistics explicitly recognized the mischief 
in the rhetoric, recommending the phrase 
“size of the test” in preference to “signifi- 
cance level” (1951, p. 163n); the sociometri- 
cians Denton Morrison and Ramon Henkel 
(whose book The Significance Test Con- 
troversy, 1970, is the best reading on the 
subject) suggest that “significance test” be 
replaced by the less portentous “sample er- 

ror decision procedure” (p. 198). 
' In the 1930’s, Jerzy Neyman and E. S. 
Pearson, and then more explicitly Abraham 
Wald, argued that actual statistical decisions 
should depend on substantive, not merely 
Statistical, significance. As Wald wrote in 
1939: 


The question as to how the form of the 
weight [ie., loss] function W(@, œ) 
should be determined, is not a math- 
ematical or statistical one. The sta- 
tistician who wants to test certain 
hypotheses must first determine the rel- 
ative importance of all possible errors, 
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which will entirely depend on the spe- 
cial purposes of his investigation. 
[p. 302] 


Economists have largely ignored Wald’s eco- 
nomical logic, with the result that few 
textbooks in econometrics mention that the 
goodness or badness of a hypothesis cannot 
be decided on merely statistical grounds, 


Wi. The Practice of Economists 


It is not easy, then, to justify the use of 
probabilistic models to answer nonprob- 
abilistic questions. One might retort that good 
economists do not make such mistakes. But 
they do, as may be seen from their best 
practice, in this Review. From the fifty full- 
length papers using regression analysis in the 
four regular issues of 1981, 1982, and 1983, 
I took a sample of ten for close scrutiny. 
Since the purpose is to criticize a socially 
accepted practice, not to embarrass individ- 
ual writers, I shall withhold the names here 
(a larger version of the paper contains them, 
and a still larger one will examine all fifty). 

Of the ten papers, only two do not admit 
experimenting with the regressions, some- 
times with hundreds of different specifica- 
tions. None propose to alter their levels of 
significance. Only two of the ten do not use a 
sign test in conjunction with a significance 
test: the variable has a statistically significant 
coefficient and the right (or expected) sign. 
Little statistical theory seems to lie behind 
the practice, although it seems sensible 


- enough—a beginning, indeed, of looking 


beyond statistical significance to the size of 
the coefficient. One of the papers uses a 
sample of convenience so convenient that it 
looks like a universe, about which sampling 
theory can tell nothing: all counties in 
Alabama, Mississippi, North Carolina, and 
South Carolina. Four of the ten use true 
samples, such as the opinions of 6,000 Swedes 
on the current and expected rate of inflation. 
The only doubt here is the disproportion of 
effort in dealing with sampling errors when 
others are probably more serious. At N= 
6000 we can surely dismiss Student and at- 
tend to bias. As Leamer remarked recently, 
“when the sampling uncertainty... gets small 
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compared to the misspecification uncertain- 
ty..., it is time to look for other forms of 
evidence, experiments, or nonexperiments” 
(1983, p. 33). The other five papers use time- 
series. One can only ask quietly and pass on: 
from what universe is a time-series a random 
sample, and if there is such a universe, is it 
one we wish to know about? 

The most important question is whether 
the economists in the sample mix up statisti- 
cal and substantive significance. Even on 
purely statistical grounds the news is not 
good: none of the papers mention the word 
“power,” though all mention “significance.” 
Statisticians routinely advise examining the 
power function, but economists do not fol- 
low the advice. Some follow its spirit, avoid- 
ing the excessive gullibility of the type II 
error by treating the machinery of hypothesis 
testing with a certain reserve. Most do not. 
Only three of the ten do not jump with 
abandon from statistical to substantive sig- 
nificance. The very language, though mostly 
formulaic, sometimes exposes the underlying 
attitude. One paper slipped into using the 
phrase “statistically important.” 

Seven of the papers, then, let statistical 
significance do the work of substantive sig- 
nificance. Usually this is accomplished by a 
fallacy of equivocation. The result on page 
10 that is (statistically) significant turns up as 
(economically) significant on p. 20. In the 
worst cases there is no attempt to show how 
large the effects are, or whether the statistical 
tests of their largeness are powerful, or what 
standard of largeness one should use. In four 
of the seven papers with significant errors in 
the use of significance there is some discus- 
sion of how large a coefficient would need to 
be to be large, but even these let statistical 
significance do most of the work. And even 
in the three papers that recognize the distinc- 
tion and apply it consistently, there is flirta- 
tion with intellectual disaster. The siren song 
of “significance” is a hazard to navigation. 


IV. What is to be Done? 
If we do not wish to leave science to 


chance, we must rethink the use of statisti- 
cal significance in economics. Econometrics 
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courses should teach the relevant decision 
theory, as judging from results they appear 
not now to do. It would help if. the standard 
statistical programs did not generate 1-statis- 
tics in such profusion. The programs might 
be written to ask “Do you really have a 
probability sample?’, “Have you considered 
power?,” and, above all, “By what standard 
would you judge a fitted coefficient large or 
small?” Or perhaps they could merely say, 
printed in bold capitals beside each equa- 
tion, “So What Else is New?” 
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Macroeconometric Modeling and the Theory 
of the Representative Agent 


By JOHN GEWEKE* 


The Lucas critique of econometric policy 
evaluation (1976) argues that, to the extent 
econometric models do not capture the 
primitive parameters of tastes and technol- 
ogy, their coefficients can be expected to vary 
with changes in policy regimes. Several 
econometricians have undertaken empirical 
work that separates the parameters of tastes, 
technology, and policy, estimating models 
that are in principle immune from this cri- 
tique. Exemplary contributors to this effort 
have been Thomas Sargent (1978) and Sar- 
gent and Lars Hansen (1980). The empirical 
work inspired by the Lucas critique has pro- 
ceeded using representative agent models and 
aggregate data. The treatment of expecta- 
tions and dynamic optimization has been 
careful, although at times necessarily limited 
by the analytical requirements of attaining 
closed-form solutions for dynamic program- 
ming problems under uncertainty. Potential 
problems due to aggregation have usually 
been ignored, although when preferences and 
technology are quadratic it appears that they 
can be disposed of quickly: “assuming a 
representative firm is only a convenience, as 
the model admits a tidy theory of aggrega- 
tion” (Sargent, 1978, p. 1016). 

It is ironic that a paradigm that em- 
phasizes the isolation of the primitive param- 
eters of tastes and technology has led to 
empirical work that has ben conducted al- 
most exclusively with aggregate data. (There 
are exceptions: T. MaCurdy, 1983; J. Biddle, 
1984.) There are several difficulties with this 
development. First, the fact that representa- 
tive agent models with exact aggregation can 
be constructed is unrelated to whether or 
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not these models are adequate; we can also 
construct models in which agents’ behav- 
ior is unaffected by the policy regime. To 
exclusively model and test one but not the 
other appears to be a misplacement of em- 
phasis. Second, some of this work has pro- 
ceeded using representative agents whose be- 
havior cannot be aggregated exactly (see, M. 
Eichenbaum, Hansen, and Kenneth Single- 
ton, 1984, for an example). 

There is a third and most fundamental 
objection to empirical work which seeks to 
avoid the Lucas critique, yet uses aggregate 
data. Whenever econometric policy evalua- 
tion is undertaken using models estimated 
with aggregate data, it is implicitly presumed 
that the aggregator function is structural with 
respect to the policy intervention in question. 
Formally, aggregator functions are no more 
structural than are within-regime, reduced- 
form relations of endogenous to policy vari- 
ables. As a modeling strategy, ignoring the 
sensitivity of aggregators to policy changes 
seems no more compelling than ignoring the 
dependence of expectations on the policy 
regime. 

This paper describes a very modest econo- 
metric model in which the effects of ignoring 
aggregation and of ignoring expectations, 
each within the context of several representa- 
tive agent models, can be appreciated. Objec- 
tive functions are quadratic and prices are 
disparate across agents; in these respects the 
model’s assumptions are in the mainstream 
of Lucas and subsequent empirical work. 
The model is carefully contrived so that ex- 
act aggregation is always possible. This is not 
essential to the argument in any way, but it 
drastically reduces the number of circum- 
stances to be examined in constructing 
numerical examples. The example pertains to 
neoclassical production, and in each case 
there are three distinct representative agents: 
one for production, one for factor demand, 
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and ane for supply. The three are not the 
same, and except for one easily understood 
exceptional case, all three give different and 
incorrect evaluations of the effect (here, on 
output) of a policy change (here, a subsidy). 
Numerical examples suggest that the aggre- 
gation and expectations problems are of 
about the same order of magnitude. 


L Representative Agents and Aggregation 
over Prices 


A small industry in a small country pro- 
duces a single, homogeneous output y ulti- 
mately sold competitively in a world market. 
Output is produced using a single variable 
factor x that is purchased competitively in 
the domestic market. The production tech- 
nology is the same in all firms in the in- 
dustry: for the ith firm at time t, Yi = ax,,+ 
dx?; a>0, d <0. Firms are geographically 
distributed throughout the small country, and 
because of this the price for the output of the 
ith firm is p;,, the price varying, say, with 
access to deep-water ports. Output price 
changes through time but relative output 
prices across firms never change, Pit = Pi Pir 
as would be the case if. price differentials 
were due to different transportation costs 
and ihe relative prices of output and trans- 
portation were unchanging. To normalize 
take E(p) = =1 and assume E(p/)= mj ex- 
ists for j= —3, —2,...,2. Input price n is 
the same for all firms. Firms maximize cur- 
rent-period pronis; so the ith firm’s factor 
demand is x,,= — a/2d +(1/2d)r, [Pi and 
its supply function is y, = —a*/4d + 
(1/4d)r2/p}. 

An econometrician has available the ag- 
gregate time-series p,, which is the average 
price received; y,, the average output of a 
firm, and x,, the average factor input of a 
firm, for ¢=1,...,7. The aggregate supply 
function is y, = — a?/4d +(m_,/4d)r7/p?, 
the aggregate factor-demand function is x,= 
—a/f/2d+(m_,/2d)r,/p,, and the aggre- 
gate production function is 


TAT, (a°/4d)[m_,/m2,-1] 
+(m_,/m?,)ax,+(m_ 


2/m?,) dx?. 
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The seriousness of any misspecification can 
be gauged only in relation to the purposes 
for which the model is used. To that end, 
suppose the econometrician’s model esti- 
mated with aggregate time-series is used to 
evaluate the effect of a subsidy on output. 
Consider two subsidy schemes: an ad valorem 
policy in which the firm faces the price sp;,, 
s>1, and an ad rem policy in which the 
price becomes p;,+u, u>0. Actual output 
with the ad valorem subsidy will be indicated 
correctly by the aggregate supply function 
with sp, used in lieu of p; y,=—a*/4d + 
(m_ ; /4d)r2/(sp, )?. Hence the actual effect 
of an ad valorem subsidy s on output, when 
factor price is r, and aggregate output price 
is Pp is (s~?—-1)(m_,/4d)(r?/p?). Since 
the aggregate supply function is exact and 
the subsidy represents no change in the dis- 
tribution of output prices across firms that 
previously prevailed, this is unsurprising. If 
the effects of the subsidy are inferred from 
the representative agent for the aggregate 
factor-demand function then the anticipated 
effect is (s7? —1)m_,r7/(4dp?), and the ratio 
of the anticipated to the actual effect is 
m_,/m_,<1. If the effects of the subsidy 
are inferred from the representative agent for 
the aggregate production function, then the 
ratio of the anticipated to the actual effect is 
m2, /m?. 

None of the three representative agents 
provides a correct evaluation of the effect 
of an ad rem subsidy. Actual output with 
ad rem subsidy u is y,=—a*/4d+(r?/ 
4dp?)E[ p; +(u/p,)|"7. Hence the effect 
of the subsidy u on aggregate output y in 
period ¢ is (77/4dp;)E{[ p;+(u/p,)]*—- 

pe): The anticipated effects, using our three 
representative agents, are (m_,r°/4dp?){[1 
+(u/p,)|~ 2—1} from the aggregate supply 
function; (m_;r//4dp? XIL+(u/ p)? —1} 
from the aggregate factor-demand function; 
and (mZįm? r; /4dp {1 +(u/p) 2—1} 
from the aggregate production function. The 
ratios of the anticipated effects to one another 
are the same as for the ad valorem sub- 
sidy. Standard Taylor-series methods show 
that the ratios of anticipated effects to true 
ones are m_,/m_3, m_,/m_;, and m2,/ 
m_,m_,3, respectively, for small u; all are 
less than one. 
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H. Representative Agents and Price Expectations 


Problems of a similar kind arise when 
firms plan production based on anticipated 
rather than actual prices, but the econo- 
metrician ignores this fact. Suppose that 
firms now receive the same price p, for 
their output, but must choose x, one peri- 
od prior to observing r, and p,. Firms maxi- 
mize E(m,/p,) = ax, + dx? — E(t,/P) Xp 
and E(r,/ Pa) = at B(T, —1/Pi-1) 0< B <1, 
var(r,/p,) = 0°. The sequence { p,} is inde- 
pendently and identically distributed with 
mean 1 and is independent of the sequence 
{r,/p,}. Without loss of generality assume 
that the unconditional expectation of r,/p, 
is 1, whence a+ 8=1. The factor-demand 
function is x,=(a—a)/2d+(B/2d)(1r,_,/ 
P,-1) and the supply function is y, = 
(a? — a)/4d +(aB/2d\(r,-1/P,1)+(B2/ 
4d Xr, -1/ Pi) 

Suppose an econometrician estimates the 
production, factor-demand, and/or supply 
equations, but assumes that firms make de- 
cisions as if previous-period prices would 
persist in the next period, rather than 
using previous-period prices to forecast the 
prices of the next period. If the factor-de- 
mand function ‘is assumed to be repre- 
sentative, the econometrician will construct 
the supply function ),=—(a—a)*/4dB + 
(B/4d\(r2.,/p2_3); from the production 
function, he will construct j,=~a?/4d+ 
(1/4d yr? Pi) O, 

Now consider the imposition of an ad 
valorem output subsidy. Using the methods 
of the previous section, the average effect of 
the subsidy on output will actually be [(s~* 
—1)/4d](1+ 8707). But under the assump- 
tion of a representative agent the anticipated 
effect will be [(s~?—1)/4d]QaB + B* + 
Bo”) using the supply function; [(s~?— 
1)/4d]B(1+ 07) using the factor-demand 
function; and [(s~?—1)/4d](1+ 67) using 
the production function. The anticipated 
effect using the production function over- 
states the actual effect, on average, while that 
using the supply function understates it; and 
except for unreasonably large values of 
var(7,_1/P;-1) the anticipated effect using 
the factor-demand function typically under- 
states the true effect. With an ad rem sub- 
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sidy, the average effect of the subsidy on 
output will be [(g2(u)—1)/4d](1+ B70’), 
with g(u)= E[ p,/( p,+ u)]. The anticipated 
effect will be (a8/2d)[g(u)—1]+[B70.+ 
o*)/4d][h(u)~1] using the supply function; 
[BQ + o7)/4d][h(u)~1] using the factor-de- 
mand function; [(1+ 07)/4d][h(u)—1] using 
the production function; with h(u) = E[ p2/ 
(p, + u)?]. 


Il. Some Numerical Examples 


-The importance of the representative agent 
and aggregation problems taken up in this 
paper can perhaps best be appreciated by 
constructing some numerical examples. Ta- 
ble 1 provides the ratios of anticipated to 
actual effects of subsidies when prices are 
distributed uniformly on [1 — v,1+ v]. As one 
would expect the results are quite sensitive to 
the size of v. The value v =.01 is surely a 
lower bound; .10 may be reasonable for local 
areas (George Stigler, 1961) while price dis- 
persion over larger areas may be greater. 
When v =.2, the highest price is half again as 
high as the lowest, and when v =.5, this ratio 
rises to three. The latter ratio is implausibly 
large for actual selling prices, but in other, 
common circumstances may be realistic—for 
example, when some firms sell retail and 
others wholesale, or when the effective selling 
price is anticipated based on information 
that is not the same for all firms. 

The supply function in the ad valorem 
case is perfectly adequate because an ad 
valorem subsidy does nothing to distort the 
distribution of relative selling prices across 
firms, in our model. When an ad rem subsidy 
is introduced the distribution of prices is 
shifted upward, but the aggregate model im- 
putes to the subsidy an increase in the dis- 
persion of prices across firms which in fact 
does not occur. Since supply is a convex 
function of selling price, this leads to an 
underestimate of the effects of the subsidy. 
As u increases, this convexity becomes less 
important, and hence ratios always vary di- 
rectly with u. The production function repre- 
sentative agent model performs the worst 
here because the aggregate production func- 
tion reflects a compounding of the relation- 
ship of output to factor prices, and of factor 
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TA3LE 1— RATIOS OF ANTICIPATED TO ACTUAL 
` EFFECTS, AGGREGATION OVER PRICES* 


Supply Factor Production 
v Function Demand Function 
A. Ad Valorem Subsidy 
01 1.0000 .9999° 9999 
10 1.0000 .9933 9867 
20 1.0000 9731 9470 
50 1.0000 8240 6789 
B. Ad Rem Subsidy (u / p, = .20) 
01 -9999 9999 9998 
10 -9931 .9864 9798 
.20 9722 9461 9207 
50 8264 6809 5610 





*Distribution of prices across firms is uniform on 
[1 -—v, L+ ov]. 


prices to inputs; at each step, the convexity 
of the relevant function introduces down- 
ward bias due to aggregation. 

Providing representative examples in the 
price expectations model is simplified by the 
fact that results depend only on £, given 
reasonable values of the other parameters. 
What is a reasonable value of 8 depends 
on the inherent volatility in r,/p,, and the 
length of the decision period (for a month, 
.99 might be reasonable; for a year, .75). The 
outstanding feature of Table 2 is that the 
production function representative agent 
model provides an accurate indication of the 
effects of a subsidy on output, in situations 
in which the other two models do not. This 
result emerges because the aggregate produc- 
tion function is not influenced by the expec- 
tations process, whereas the other two 
aggregate models are. The derived supply 
function is correct for deterministic changes 
in prices, and the imposition of a subsidy is 
very nearly that: the only source of dis- 
crepancy in this model stems from the use of 
r,1/P;~1 rather than Br,_,/p,—, in evaluat- 
ing the effects of the subsidy on average, and 
with standard deviations in prices modest 
relative to their means, that is unimportant. 


IV. Conclusion 
My example has illustrated several facts. 


Perhaps the most important is the similarity 
between the dependence of expectations for- 
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TABLE 2— RATIOS OF EXPECTED ANTICIPATED TO 
EXPECTED ACTUAL EFFECTS, PRICE EXPECTATIONS? 





Supply Factor Production 
B Function Demand Function 
A. Ad Valorem Subsidy or Ad Rem (small u) 
99 9999 .9908 1.0008 
95 9976 .9536 1.0038 
90 9903 9066 1.0074 
75 9389 .7628 1.0171 
50 .7525 5149 1.0297 
B. Ad Rem Subsidy (u =.50) : 
.99 -9904 .9888 9988 
.95 -9593 .9517 1.0018 
.90 .9192 .9049 1.0054 
.75 .7915 .7614 1.0152 
50 .6270 .5138 1.0277 





“In all instances o =.20, and in figuring g(u) and 
h(u) for the right panel the distribution of p, is taken to 
be uniform on (.75, 1.25). 


mation on policy regime and the dependence 
of aggregators on policy regime. In the ag- 
gregation example with disparate prices 
across firms, ratios of output prices between 
specific firms never changed. An ad valorem 
subsidy preserved that relationship, and 
hence the aggregator, and. so could be 
evaluated properly using the aggregate supply 
function from the period with no subsidy. 
An ad rem subsidy changed the cross-firm 
output price relationships and the aggrega- 
tors, and its effect on output was evaluated 
incorrectly with all representative agent 
models. 

The example shows that it can make a 
difference which representative agent is used, 
even when aggregation is exact. Aggregators 
are not the same for production, factor de- 
mand and supply; the familiar cross-equa- 
tion restrictions of neoclassical production 
theory fail and will lead to computational 
dilemmas. The same problem arises when 
expectations are ignored. It would be very 
useful to state with some generality which 
representative agent is likely to be more reli- 
able in these and other circumstances, but 
that is likely a difficult undertaking and 
clearly beyond the purview of this paper. 

Finally, these numerical examples show 
that at least one situation can be constructed 
in which the perils of ignoring aggregation 
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are of the same order of magnitude as those 
of ignoring expectations. Since the example 
‘is constructed, any semblance between this 
finding and difficulties with real data may be 
purely coincidental. But it does suggest that 
in the attempt to build econometric models 
with primitive parameters of tastes and tech- 
nology, it may be useful to treat aggregation 
more explicitly than is usually done in these 
efforts. 
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MODELING INTERCOUNTRY LINKAGES? 


An Integrated Accounting Matrix for Canada 
and the United States 


By JACOB COHEN AND STEVEN HUSTED* 


In the past two decades, considerable 
progress has been made in studying the eco- 
nomic relationships between countries 
through the linkage of large-scale national 
econometric models. Examples of these proj- 
ects include Project Link, the RDX2-MPS 
experiments of the Bank of Canada, and the 
multicountry model of the Federal Reserve 
Board. While these models tell us much, they 
typically suffer from several important prob- 
lems. First, the linkages are often incom- 
plete. In some cases the separate country 
modeis may only be linked via the trade 
accounts. Or, if capital and factor flows are 
considered, they are modeled in only a highly 
aggregated fashion. Second, as Ray Fair 
(1979) has noted, no model does an adequate 
job of linking the underlying sectoral flows 
of funds accounts with the national income 
accounts. Therefore, in the interest of model- 
ing aggregate relationships, underlying bal- 
ance sheet constraints may be violated or 
ignored. This could have, Fair argues, im- 
portant consequences for empirical results.’ 


t Discussant: John A. Sawyer, University of Toronto. 
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1Fair demonstrates this point via a hypothetical ex- 
ample In this example, he duplicates his own economet- 
ric model of the United States which includes sectoral 
financial balance sheet constraints for four economic 
sectors. The sectors Fair considers are households, firms, 
banking, and government. Then, he links the two models 
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In this paper we suggest our own strategy 
for modeling the economic linkages between 
any two countries. Our strategy focuses on 
the underlying flows between these two 
countries and the sectoral.contributions to 
these flows. That is, we propose to merge the 
flow of funds accounts via their bilateral 
balance of payments. We envision an in- 
tegrated flow of funds accounting framework 
with the two countries sharing a common 
balance of payments. This modeling strategy 
has several advantages. First, our suggested 
framework could be used, following the 
strategy of Fair, to supply the financial un- 
derpinning for future economic modeling of 
international linkages of prices and interest 
rates. The balance sheet constraints inherent 
in the framework will impart additional in- 
formation in any statistical estimation of such 
a model. Second, this strategy should yield a 
better understanding of a country’s balance 
of payments since it necessarily links domes- 
tic decision making with its international 
outcome. Third, our framework should be 
useful to policymakers since it would allow 
them to model the underlying financial im- 
plications of proposed policy changes. Fi- 
nally, the implementation of our proposal 
could lead to improved accuracy in balance 
of payments statements. 


so that his “world” is composed of two identical coun- 
tries wherein all flows of funds between the two coun- 
tries are accounted for and the exchange rate is endoge- 
nously determined. Using this model, Fair goes on to 
simulate the effects of a variety of economic shocks 
under varying assumptions about capital mobility and 
exchange rate regime. 
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I. Conceptual Framework 


Both the United States and Canada main- 
tain and report detailed flow of funds (FOF) 
accounts. The Federal Reserve is responsi- 
ble for constructing the U.S. accounts. In 
Canada, the accounts are prepared by Statis- 
tics Canada. The lack of Bank of Canada 
involvement creates data problems. 

The FOF accounts report financial and 
nonfinancial activities for various sectors and 
subsectors of the economy (for example, 
households, business, government, commer- 
cial banks, nonbank financial institutions, 
monetary authority, rest of the world). The 
classification is institutional rather than 
functional. That is, the sectors are decision- 
making sectors. In the business sector, where 
this matters most, corporations are the 
organizational unit rather than operating 
plants. If establishment-institutional matrices 
could be constructed, production decisions 
could be linked with the financial decisions 
of the corporation. Moreover, this would 
permit disaggregation of the business sector 
so that interindustry flows could be recorded. 
To date, such linkages have not been achieved 
for either the United States or Canada. 

The summary transactions matrix pre- 
pared in both countries shows sectors down 
the columns and transactions across the rows. 
Nonfinancial transactions are reported first 
and consist of saving entries (credits) and 
capital outlays (debits) derived from the na- 
tional income and product accounts. Next 
follow the financial transactions rows which 
include detail on financial uses (debits) and 
sources (credits) of funds or in an alternative 
(Canadian) terminology, detail on increases 
in financial assets and liabilities. There are 
important differences in transaction and sec- 
tor coverage in the two sets of accounts. 
Consumer durables are included in U.S. 
capital outlays, but not in Canadian. Gov- 
ernment capital acquisition and net purchases 
of existing assets are included in Canadian 
nonfinancial capital acquisitions but not in 
the U.S. acquisitions. In the financial rows, 
claims on associated enterprises are part of 
the Canadian accounts, but not the U.S. 
accounts. Also, the Canadian accounts break 
out public financial institutions, social secur- 
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ity funds, nongovernment enterprises from 
the government sectors. Persons and unin- 
corporated business are combined in the 
Canadian data, but are separated in the U.S. 
accounts. 

Across all sectors, saving and capital out- 
lays are equal. For individual sectors, the 
identity is between gross investment (capital 
outlays and net financial investment) and 
gross saving. Net financial investment (finan- 
cial uses less financial sources) over all sec- 
tors is zero. 

In addition to these flow of funds con- 
Straints, an integrated two-country matrix 
introduces a set of FOF identities based on 
the bilateral balance of payments, Once 
transactions are stated in a common cur- 
rency, the debit (credit) items for the U.S. 
subsector of the Canadian rest of the world 
sector will have a counterpart in the credit 
(debit) items of the Canadian subsector of 
the U.S. rest of the world sector. In sche- 
matic form, an integrated matrix will enter 
the second country sectors in reverse order 
so that one rest of the world sector and its 
mirror image lie alongside each other. 

The FOF accounts are subject to various 
kinds of statistical errors and inconsisten- 
cies: in valuation bases, in timing, in classifi- 
cation of transactions and omissions of perti- 
nent transactions or transactors from the 
accounts. For the FOF constraints to hold, 
balancing statistical discrepancy rows and 
columns must be introduced. The sum of 
sector discrepancies (called the residual error 
of estimate in the Canadian accounts) equals 
the sum of transactions discrepancies. A large 
Statistical discrepancy for the household 
(persons and unincorporated business) and 
rest of the world sectors is a feature of both 
sets of accounts. A strong correlation has 
been found in the U.S. accounts between 
these discrepancies. Errors in the capital flows 
estimates have their counterpart in estimates 
of household acquisition of financial assets 
(Frank de Leeuw, 1984). A reduction in sta- 
tistical discrepancy for the rest of the world 
sector by reconciliation of the Canadian and 
U.S. balance of payments may improve 
household estimates and contribute to a re- 
duction in overall discrepancy for both coun- 
tries. 
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Despite apparent differences in the calcu- 
lation of statistical discrepancy, Canadian 
and U.S. accountants looking at the same 
data will arrive at identical discrepancy mea- 
sures. This is because statistical discrepancy 
is uniformly defined in terms of the in- 
equality of gross saving (GS) and gross in- 
vestment (GJ) (over all and for each sector). 
Gross investment is the sum of capital out- 
lays (CO) and net financial investment 
(NFT). Hence, statistical discrepancy (SD) 
is calculated according to the following for- 
mula: 


SD = GS — GI = GS — CO — NFI. 


Over all sectors, the U.S, statistical dis- 
crepancy reflects both the discrepancy in the 
naticnal income accounts and the dis- 
crepancy in net financial investment. In the 
Canadian accounts, in contrast, financial 
debits and credits for given transactions are 
forced into balance so that net financial in- 
vestment is zero. This process requires that 
the Canadian statistician reestimate gross 
saving or capital outlays. The end result of 
this adjustment is that the original dis- 
crepancy between GS and GI will be left 
unaffected. 


I. Estimation Problems 


Our goal is to merge the two FOF accounts 
into a single matrix. In order to achieve this 
goal, a number of estimation problems must 
be overcome. First, it is necessary to have a 
uniform transaction classification for the two 
countries. The financial transactions lines 
necessarily distinguish between Canadian, 
U.S., and rest of the world financial instru- 
ments. A Canadian instrument can be bought 
or sold in all three markets and the same for 
U.S. and third-country instruments. In some 
cases, transactions do not match up across 
countries (for example, claims on associated 
enterprise) necessitating consolidation of cat- 
egories. 

Unlike the necessary uniformity of trans- 
action coverage, institutional sectoring can 
reflect national differences. The only re- 
quired matching is in the rest of the world 
sector, which will now be split into U.S. and 
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third-country sectors for Canada, and Can- 
ada and third-country sectors for the United 
States. 

Breaking the foreign sectors of the two 
FOF accounts into the “second” country 
G.e., the U.S. or Canada) and the “rest” of 
the rest of the world poses one of the major 
challenges to our modeling effort. This is 
because this breakdown is not made in the 
published FOF accounts of either country. 
Consequently, we must look to other sources 
such as each countries’ bilateral balance of 
payments for the necessary data. But the 
detailed categories in the balance of pay- 
ments lack a one-to-one correspondence with 
the FOF transactions. Assigning U.S. figures 
in the Canadian balance of payments to the 
FOF transactions categories produces resid- 
ual rest of the world values in the FOF that 
have no resemblance to the counterpart 
third-country flows in the Canadian balance 
of payments. Statistics Canada kindly pro- 
vided a reconciliation of FOF and the bal- 
ance of payments with the U.S. broken out 
for 1981 but without some methodology a 
continuous time series for the U.S. subsector 
could not be constructed. We skirted this 
problem by forecasting only three main ag- 
gregates for the rest of the world subsectors 
—saving, capital outlays (transactions in ex- 
isting intangible assets), and net financial 
investment. This seemed to provide reason- 
able consistency between the FOF accounts 
and the balance of payments data on which 
we had to rely. 

A second major challenge in the use of 
balance of payments data is reconciling the 
statements of the two countries. Both the 
United States and Canada have long pub- 
lished detailed bilateral balance of payments 
statements. For a variety of reasons, the re- 
ported data on major line items seldom match 
and, in fact, the mismatches are often very 
large. Rising concerns in the 1960’s over this 
problem led to the creation of the Technical 
Working Group on Canada~—U.S. Balance of 
Payments in 1963. Annual reconciliation of 
the current account during 1968-71 was 
based on the work of this committee and 
since 1971 on that of the United States- 
Canada Trade Statistics Committee. Their 
detailed reconciliation of trade flows in 1974 
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reveals three main kinds of discrepancy— 
geographical classification, transactions clas- 
sification, and a catchall category which in- 
cludes nonreceipt of documents, timing, and 
valuation differences and errors (Statistics 
Canada, 1981, p. 301). The adjustments were 
large enough in 1969 so that the U.S. percep- 
tion of its current account position with 
Canada shifted from a deficit to surplus. 

Reconciliation figures have yet to be pro- 
duced for the capital accounts. Differences in 
the amount of detail are one difficulty. Prob- 
lems are in part conceptual such as with the 
treatment of U.S. branches of Canadian in- 
surance companies. Both the United States 
and Canada treat these branches as nonresi- 
dents. A study for 1972 pinpoints differing 
estimates of short-term capital flows as the 
main source of the bilateral discrepancy (Sta- 
tistics Canada, p. 308). The “third-country” 
problem also contributes to errors in the 
bilateral data. Such errors arise from settle- 
ment via third countries (“multilateral settle- 
ment”). For example, a Canadian importer 
pays a European exporter with U.S. dollar 
balances. As a result the bilateral balance of 
payments for all three countries will be 
thrown out of balance. 

The difficulty in reconciling the bilateral 
accounts is perhaps best illustrated by com- 
paring the signs on the errors and omissions 
entries in the two bilateral accounts. An 
“outward” discrepancy (net debits) for one 
country is not matched by an “inward” dis- 
crepancy (net credits) for the other country. 
Over the period 1946-74, the annual signs 
were the same in 17 of 29 cases (Statistics 
Canada, pp. 166-67). Reconciliation of the 
capital accounts is a separate research ex- 
ercise. For the present we are relying on the 
more detailed Canadian data in estimating 
the integrated matrix. 


II. Forecasting the Matrix 


Once we had a feel for the contours of the 
matrix, we set about to forecast the cells for 
the year 1985. A possible first step in con- 
structing such a forecast would be to ex- 
amine the existing large scale models of the 
United States and Canada for clues as to 
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how to model statistically nonfinancial and 
financial flows. If one were to use these equa- 
tions and then rely on judgment and the 
adding-up constraints inherent in the model, 
then the only additional information re- 
quired would be a set of predicted values of 
the exogenous variables of the system. 

An alternative procedure and the one we 
employed in our work is to forecast the 
matrix using predictions generated from sim- 
ple time series models of the data. At first, 
we forecast both detailed component entries 
of the FOF accounts and the aggregates of 
these components. This led to the problem 
that the sum of the forecasts of the compo- 
nent parts did not equal the forecast of the 
aggregate. Faced with the inevitability of a 
proliferation of discrepancy balancing items, 
we used only the forecasts of the main ag- 
gregates for the integrated matrix. These ag- 
gregates were gross saving, nonfinancial 
capital acquisition (outlays), net financial in- 
vestment, net increase in financial assets, net 
increase in liabilities, and statistical dis- 
crepancy. (As previously stated, only three 
aggregates were forecast for the rest of the 
world sector.) Forecasting net financial in- 
vestment in addition to its components pro- 
vided a way of residually estimating either 
financial uses or sources when the predicted 
value was shaky. For each sectoral aggregate, 
simple distributed lag equations containing 
alternately one and two lags were fitted to 
the historical data. Because the aggregated 
data often evolve slowly over time, this ex- 
ercise commonly yielded prediction equa- 
tions with R? exceeding .90. Credence to this 
approach is given by the often recorded 
success of time-series methods in economic 
studies (albeit more sophisticated than our 
own) over other more complicated forecast- 
ing techniques. A major problem with this 
technique, however, is that it is incapable of 
predicting major turning points in the data. 
Because of this, once such a turning point 
has been missed, this error is factored into 
subsequent forecasts. 

A point of interest was the general de- 
terioration in our results when we applied 
our forecasting methodology to changes in 
individual assets and liabilities. An implica- 
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tion of this is that the larger magnitudes such 
as capital outlays are flow constrained (the 
lagged values are proxies for income or ex- 
ternal finance), while detailed portfolio deci- 
sions are price (interest) constrained. 

Once the forecasts had been generated, 
they were entered into the matrix. Here judg- 
ment was required since the adding-up con- 
Straints were necessarily violated by the in- 
dependent forecasts. At least one of the 
forecast values would have to be adjusted for 
each sector and each row. An iterative proce- 
dure in adjusting the rows and columns of 
the matrix was followed. The direction of 
adjustment was in line with the historical 
trends in the series. This method is similar to 
the method of successive approximations em- 
ployed by the Federal Reserve in its flow of 
funds projections. Our application of this 
technique simultaneously to two countries is 
a point of departure. Another point of de- 
parture from the Fed’s procedures was our 
recognition of the inevitability of statistical 
discrepancy and treating it as another vari- 
able. 

We found in constructing our forecasts 
that frequently the discrepancy forecast was 
more reliable than the individual financial 
and nonfinancial transaction forecasts. This 
was especially true of the discrepancies in the 
U.S. FOF accounts where we obtained R? 
values exceeding .6 in seven of fourteen sec- 
tors. When we estimated equations for rest 
of the world discrepancies for both countries 
we found that interest rate differentials, trade 
flows and the level of direct foreign invest- 
ment contributed significantly to explaining 
these variables. (For more detail on this point 
see our 1984 paper). Hence, instead of treat- 
ing the discrepancy as zero ex ante, other 
flows could be predicted residually once the 
discrepancy had been forecast. In those cases 
where we were not confident of our dis- 
crepancy estimate, it was generated residu- 
ally. 

While our forecasts cannot be reported 
fully here, an inkling of what they are like is 
suggested by our forecasts of the disaggre- 
gated rest of the world subsectors for Canada 
and the United States for 1985. (In con- 
struciing our forecasts we used annual data 
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for the period 1950—83 for the United States 
and, 1960-83 for Canada.) 

Expressed in millions of U.S. dollars (on 
the basis of an exchange rate of .79), we 
forecast the following for the U.S. subsector 
of the Canadian matrix (numbers in paren- 
theses are 1983 values): gross saving (credit 
entry), —616 (1578); nonfinancial capital 
acquisition (debit), — 46 (— 50); net financial 
investment (debit), 408 (1240); discrepancy 
(debit) —978 (388).? (The last value was 
forecast rather than residually determined.) 
Taken together, these values imply that 
Canada will have a current account surplus 
with the United States but, because of the 
size of the forecast discrepancy, the United 
States will have a positive net financial 
investment in Canada. For the foreign rest of 
the world subsector for Canada we forecast: 
gross saving, 771 (—2214); nonfinancial 
capital acquisition 241 (676); net financial 
investment 4592 (2748); discrepancy ~ 4062 
(— 5638). For the foreign rest of the world 
subsector for the United States we forecast: 
gross saving 68935 (33875); nonfinancial 
capital acquisition —46 (—50); net financial 
investment 68787 (31543); and discrepancy 
204 (2382). Taken as a whole, our forecast of 
the 1985 U.S. balance of payments suggests a 
current account deficit of about $70 billion, 
approximately twice the 1983 level. 


IV. Future Work 


The work to date has been an exercise in 
filling the cells of an integrated two-country 
FOF matrix. We do not have a great deal of 


2Recall that these numbers will appear with the 
opposite sign in the Canadian subsector of the U.S. 
portion of the. matrix. Nonfinancial capital acquisition 
in the FOF rest of the world sector for Canada is 
limited to “inheritances and immigrants’ funds” as re- 
ported in the Canadian balance of payments data. Re- 
ceipts and payments were netted against each other 
vis-a-vis the United States with the residual assigned to 
the “foreign” sector. The U.S. FOF matrix does not 
record such transactions. 

3The U.S. rest of the world forecasts were generated 
under the assumption of a 1984 current account deficit 
of $100 billion rather than using the forecast deficit for 
1984, based on the autoregressive equations. 
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confidence that estimation by autoregressive 
models and ‘subsequent iteration will provide 
good forecasts of either 1984 or 1985. But, it 
is a beginning for more sophisticated work. 
A possible next step would be the fitting of 
simultaneous econometric equations to pro- 
vide a genuine flow of funds behavioral 
model. The end result would be a structure 
similar to Fair’s, but with a more-detailed 
financial underpinning. We caution however 
that equations based on flow of funds 
accounts have special problems. Outside the 
estimation period the tracking performance 
is often unsatisfactory. The fragility of finan- 
cial equations has many explanations— 
financial innovation, the speed with which 
financial markets can adjust to changes in 
rates, and most importantly the inadequate 
modeling of market expectations. Therefore, 
any forecasting effort should follow a modest 
approach which combines the discipline of 
the flow of funds with “judgment” and selec- 
tive econometric estimation. 

Until reconciliation of the bilateral capital 
accounts, model building of the type we have 
proposed will probably have-to rely upon 
one set of balance of payments data and 
impose it on the second country. Reconcilia- 
tion has to be a government affair although 
the outside economist can be of use in outlin- 
ing the conceptual problems that would be 
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faced and suggesting testable hypotheses. If 
the Canadian and U.S. governments can be 
encouraged to tackle the discrepancy prob- 
lem, a positive result would be the publica- 
tion of a unified set of data on bilateral 
transactions. Such cooperation if copied by 
others should throw light on errors and omis- 
sions in the balance of payments on a global 
basis—a matter of considerable interest and 
concern, - 
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Modeling U.S._Mexico Economic Linkages 


By CLARK W. REYNOLDS AND ROBERT K. MCCLEERY* 


The United States and Mexico share a 
unique history and common border. Despite 
efforts by both countries to regulate the de- 
gree of exchange between them, relentless 
economic forces give rise to what has been 
called increasing “silent integration” in re- 
cent years. It has become apparent in this 
and similar cases that trade barriers tend to 
exacerbate migration, that capital flows in 
one direction can moderate labor flows in the 
other, and that limitations on direct invest- 
ment may lead to even more vulnerable pat- 
terns of international indebtedness. These 
pressures for economic integration operate 
regardless of policymakers’ preferences, pos- 
ing a challenge in two separate but related 
areas of economic analysis. First, by having 
to look at the mutual interaction of trade 
and factor flows (including labor, capital, 
and technology transfers), the analysis of 
exchange is pushed well beyond its conven- 
tional limits to accommodate wage, income, 
and growth effects in sending and receiving 
countries. In such a context, normal trade 
theory appears even more partial and its 
limitations all the more restrictive. Dynamic 
links between trade and factor movements 
and growth and structural change in the 
respective economies cannot be ignored in 
cases where initial policy decisions on the 
part of one country may have a major im- 
pact on both, with feedback effects that 
stretch the limits of intuition. 

Tke second area of analysis challenged by 
these issues is that of political economy. Here 
one wishes to assess the costs and benefits to 
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relevant social groups in both countries of 
alternative trade, migration, investment, and 
technology patterns arising from a range of 
policy options. Such an analysis is com- 
plicated not only by the challenges it impo- 
ses to the economics of exchange, as men- 
tioned above, but by the fact that in this case 
the political and social systems of both coun- 
tries are so different. Partly because of these 
differences, the flows between them remain 
highly asymmetrical in terms of benefits, 
costs, and power relations. Tradeoffs be- 
tween exchange in goods and services and 
movements of labor, capital, and technology 
are further complicated when they contribute 
to the dynamic pattern of comparative ad- 
vantage in both countries, as is the case in 
the United States and Mexico. Moreover the 
problem increases when both partners face 
the need for sustained fiscal adjustment, when 
exchange rates in both countries have been 
distorted by past policy imperfections, and 
when the rest of the international economic 
system is involved in an uncertain path of 
evolution in production, employment, and 
technology. 


I. Managing Interdependence 


The tension between the benefits from a 
fuller degree of exchange and the costs per- 
ceived by groups on either side of the border 
leads to a classic political economic problem 
of managing interdependence. The analysis 
of interrelated trade, migration, and invest- 
ment flows in this case cannot only benefit 
from different but comparable examples 
elsewhere, such as the integration process 
among European countries at different levels 
of development, but can also shed light on 
ways to model the economic dimensions of 
policy space open to decision makers. By 
showing the tradeoffs more clearly, and by 
assessing their economic impact on different 
interest groups, the analysis sharpens the 
range of policy options. There is no attempt 
in this paper to go beyond a relatively simple 
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dynamic model of exchange between two 
interdependent economic systems, based on 
stylized facts drawn from the recent experi- 
ence of the United States and Mexico. Our 
simulation model (see our forthcoming work- 
ing paper) assumes some degree of competi- 
tion in-a capitalist-mixed enterprise system 
subject to reasonable patterns of accumula- 
tion, growth, and employment under five 
different policy scenarios: (i) the status quo 
(likely flows based on current migration and 
investment policies); (ii) much freer move- 
ment of labor and capital; (iii) increased 
labor market controls (Simpson-Mazzoli-type 
migration policy); and managed interdepen- 
dence affecting (iv) capital and (v) labor 
flows. Scenario v involves the imposition of a 
“migration tax” similar to that recom- 
mended by the Kindleberger Commission in 
its OECD report (Charles Kindleberger 
et al., 1978). 


II. A Migration Tax 


There are important differences between 
the migration tax proposal developed by the 
Commission and that simulated here, reflect- 
ing major dissimilarities between the pre- 
dominantly legal migration flows in Europe 
and the undocumented, so-called “black 
market” labor flows in the North American 
case. However, the basic purpose of both 
proposals is similar: to reduce the level of 
migration, offset some of the cost that migra- 
tion imposes on social groups in the receiv- 
ing country, and provide employment-gener- 
ating transfers to the sending country that 
will reduce future migration pressures. 

The illegal nature of most North American 
migration leads to a differential in wages of 
unskilled labor between the two countries 
that is significantly in excess of the amount 
required to cover costs of transportation, job 
search, inherent language and skill differ- 
ences, and nonmonetary costs of relocation 
in the United States. We shall call this the 
“undocumented differential” in wages. Part 
of this differential reflects economic rents 
accruing to legal migrants and U.S. workers 
owing to labor market protection. Part re- 
flects the cost of “coyotes” who smuggle 
workers across the border. The remainder is 
the return to those who exercise monoposony 
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power over undocumented workers. Legal- 
ization of migration would eliminate the cost 
of coyotes, erase exploitation of migrants 
due to their undocumented status, and re- 
duce the risks associated with migration. Thus 
the annual level of a “neutral” tax would be 
equal to those benefits of legalization, which 
we have roughly estimated as $2,000. Any 
specific proposal would, of course, be subject 
to negotiation based on more refined esti- 
mates of the undocumented differential. By 
the same token, the distribution of tax pro- 
ceeds between the two countries should also 
involve binational negotiation, while the split 
within each country would be a matter of 
domestic concern. 

In the European case, a tax was proposed 
that would directly reduce the incentive to 
migrate. A portion of the revenues would be 
used to encourage those already in the high- 
wage country to return. In the case of the 
United States and Mexico, however, the 
migration tax could be, in effect, a “windfall 
rents tax” on the benefits of legalization of 
migration flows. Because the ‘tax would be 
levied only on the newly legalized migrants, 
it would leave the initial incentive to migrate 
and the stock of migrants unchanged. Over 
time, however, sharing of tax revenues with 
Mexico can be shown to significantly reduce 
the incentives of workers to migrate from the 
supply side. 


Ii. The Analytical Framework 


The approach taken is to apply a simple 
model of dynamic wave convergence in each 
one-year period, subject to assumed cost, 
skill, and preference differentials between the 
two countries as described above. The condi- 
tions that tend toward convergence include 
relative technological progress and relative 
increases in the capital-labor ratio (increases 
in the capital stock and/or decreasing demo- 
graphic pressures) in the low-wage country, 
as well as increased exchange between the 
two countries under reasonably competitive 
conditions. This can be due to patterns of 
development in either country or both. In 
our model, movements of labor, capital, and 
technology between countries in response to 
differential rates of return not only decrease 
these differentials but also affect growth rates 
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in the respective regions. Increased exchange 
refers to flows of labor, capital, and technol- 
ogy as well as trade in goods and services. In 
the formal model, changes in the degree of 
trade protection are not explicitly intro- 
duced, except implicitly through the accom- 
modation of joint production for both 
markets. Such accommodation will neces- 
sarily underlie capital transfers of the magni- 
tude discussed here. 

In order to capture some elements of the 
process of wage convergence (or divergence) 
we have employed a two-sector model for the 
United States and Mexico. Each economy 
has a high-wage, relatively capital-intensive 
sector and a low-wage sector with relatively 
low capital intensity. One mechanism of wage 
convergence is through migration from Mex- 
ico’s low-wage sector to that of the United 
States. Another mechanism is through capital 
flows from the United States to Mexico in 
response to differential rates of return net of 
risk, subject to foreign investment barriers. 
The technology transfer process will be ex- 
plicitly modeled in our forthcoming version. 
At present it is handled through exogenous 
sectoral productivity growth assumptions. 

The sectors are defined as follows. The 
low-wage sector in the United States (US2) 
represents low-skilled labor including per- 
sonal services, construction workers, and in- 
dustrial and agricultural laborers. In the base 
year 1982 this constituted about 10 percent 
of the U.S. labor force (10 million workers) 
and represents those workers with which 
Mexican migrants are in direct competition. 
The remaining 90 percent is defined as the 
high-wage sector in the United States (USI). 
The high-wage sector accounted for 92 per- 
cent of the capital stock and 95 percent of 
value-added of the United States. The low- 
wage sector in Mexico (MEX2) represents 
all primary and tertiary employment (includ- 
ing agriculture and services) constituting 75 
percent of the occupied work force (17 mil- 
lion workers) in the base year 1982. The 
remaining 25 percent is comprised of those 
in secondary sector (MEX1) employment 
(primarily manufacturing but including oil) 
which accounts for one-third of both the 
capital stock and value added. 

In our analysis, standard Cobb-Douglas 
production functions are used to model pro- 
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duction in each sector. A feature of our 
model is that gross national income is al- 
lowed to differ from gross national product 
by net factor payments abroad. A wage dif- 
ferential between sectors within each country 
is maintained by introducing proxies for 
union power, demand constraints, and a limit 
on the substitutability of labor for capital 
which we call a minimum incremental 
capital-labor ratio. Between the low-wage 
sectors in Mexico and the United States, the 
following equilibrium condition holds: wages 
in MEX2 are equal to wages in US2 less the 
disutility of migrating which comprises the 
following five variables: cost, preference, 
skill, discrimination, and tax. Cost is the 
approximate monetary cost of getting to and 
across the border and finding a place of 
employment in the United States. Preference 
reflects the fact that, holding incomes con- 
stant, Mexicans prefer life in Mexico to that 
of the United States. It is a proxy for family 
ties, climate, relative price and availability of 
normally consumed goods and services, and 
national differences in consumption bundles. 
The skill variable accounts for differences in 
education, training, and language capabili- 
ties, The discrimination variable accounts for 
the costs of illegality including the exercise 
of monopsony power by U.S. employers. The 
tax variable consists of percentages of best- 
judgment figures for cost, preference, and 
discrimination totalling $2,000, or approxi- 
mately one-fourth of the real wage differen- 
tial for unskilled labor between the two 
countries. 

The model works recursively. For a given 
year, capital is allocated between sectors in 
each country such that its rate of return is 
equalized across sectors. Then wages are 
computed and labor migration takes place in 
response to absolute real wage differentials 
between the respective low-wage sectors. In 
an iterative fashion, capital is subsequently 
reallocated within each country, and the 
postmigration labor force is also reallocated 
between sectors to some extent, reflecting 
constraints representing labor market seg- 
mentation and skill differentials. Wages are 
recalculated and compared at this new par- 
tial equilibrium, and this process is repeated 
until the wage differential (modified by the 
cost, preference, skill, discrimination, and in 
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one case, tax variables) is effectively zero. 
Then other macroeconomic variables are 
calculated and recorded, exogenous variables 
are updated to reflect the passage of another 
year, and the process begins again for each 
year from 1983 until 2000. 

In the model the exogenous variables for 
which growth rates are specified are-the in- 
digenous supply of labor in Mexico and the 
United States, as well as pure productivity 
growth in each sector of the two countries. 
Given these assumptions, the model is used 
to simulate the paths of the endogenous vari- 
ables which include both countries’ sectoral 
and total GDP, wage levels, returns to capital, 
national income, net investment, stock of 
migrants in the United States, and the al- 
location of capital and labor between sectors 
for each of the five scenarios. This permits a 
range of migration and investment policy 
options to be studied. There are two interest- 
ing sources of feedback: the effect of in- 
creases in the rate of return to capital in the 
United States due to migration or capital 
transfers on investment in the United States; 
and, in the migration tax case, the effect of 
migration on tax revenues, capital stocks, 
wages, and migration in future periods. We 
have arbitrarily assumed one specific distri- 
bution of the migration tax revenue, 50-50 
between the United States and Mexico, and 
50-50 between labor and capital within each 
country. This significantly alleviates both the 
opportunity cost to U.S. workers of a lower 
increase in real wages relative to autarky and 
the cost to capital owners of a lower level of 
capital income relative to the status quo. In 
Mexico the disbursement of tax revenues 
aids both growth (increases in the capital 
stock) and income distribution (wage subsi- 
dies for low-skilled labor). 


IV. Some Initial Findings 


(i) The Status Quo: The initial results of 
our model indicate that the total stock of 
undocumented Mexican migrants would fol- 
low a bell-shaped path over time, rising from 
an estimated 2.5 million in 1982 to a peak of 
about 5 million in 1995, associated with GDP 
growth rates of 5.5 and 2.8 percent, respec- 
tively, in Mexico and the United States over 
the entire period through 2000. Between the 
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two years (1982 and 2000) the absolute wage 
gap for low-skilled labor between the two 
countries remains unchanged. In 1982, wage 
levels averaged $10,100 and $1,900, respec- 
tively, while at the year 2000, the model 
estimates them to be $10,550 and $2,350, 
reducing the relative gap slightly from over 5 
to 1 to less than 4.5 to 1. All figures given are 
1982 U.S. dollars. Real GDP rises from 
$3,000 billion and $150 billion in 1982 in the 
United States and Mexico, respectively, to 
$4,940 billion and $390 billion in the year 
2000. (These figures take into consideration 
the slump in 1982-84, while assuming a fairly 
steady upward trend thereafter in both coun- 
tries.) Real wages in the high-skilled sector of 
the United States and Mexico in 1982 aver- 
aged $24,350 and $3,680, respectively, rising 
to $31,140 and $6,130 at the end of the 
period. The relative gap in high-skilled wages 
declines from 6.6/1 to 5.1/1, a much larger 
decline than in the case of low-skilled labor. 
If these trends in migration and wage levels 
are unacceptable, alternatives to the status 
quo should be considered. Thése figures pro- 
vide the base line against which we present 
the results of the other scenarios. 

(ii) Free Movement of Labor after 1985: 
This scenario is not presented as a realistic 
policy option, but as a boundary case which 
sets one limit to the economic dimensions of 
policy space. Assuming that Mexican workers 
exhibit a constant preference for living in 
Mexico and that relocation costs do not rise, 
the elimination of legal barriers to migration 
would in this extreme case also produce a 
bell-shaped curve in the stock of migrants 
which peaks only after the year 2000. In the 
first year of legalization, nearly 8 million 
Mexicans migrate, and the stock reaches the 
unrealistic level of 16.5 million. Even then 
there is not full convergence of real wages of 
unskilled labor which become $10,460 in the 
United States and $3,260 in Mexico. (Of 
course, long before that point social and 
political reactions in both countries would 
have put a lid on the flow that could be far 
more destabilizing in the long run than the 
current “black market” in labor flows.) 

(iii) Increased Labor Market Controls: The 
Simpson-Mazzoli alternative is simulated 
with some difficulty, due to ambiguities in 
just how employer sanctions and increased 
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border patrol funding translate into our cost 
variable. First and most importantly, we find 
that even if Simpson-Mazzoli were to 
eliminate all undocumented migrants in the 
first vear, the flow may well resume leading 
to a bell-shaped stock of migrants that would 
peak in the late 1990’s at a level over 1 
million more than those legalized at the out- 
set. The process of relative wage convergence 
would be set back. Simpson-Mazzoli is, of 
course, only a step toward the other limit of 
economic policy space, namely autarky (pro- 
hibitive barriers to migration). Full autarky 
would maximize the protection rents to U.S. 
labor and minimize the degree of conver- 
gence through migration. The U.S. wages for 
unskilled labor would rise by $40 over the 
status quo projection while those in Mexico 
would reach only $2,200 in the year 2000 
compared to the status quo projection of 
$2,350, an 8 percent loss. Autarky would also 
build up pressures for capital to move 
offshore (though not necessarily to Mexico) 
with adverse consequences for U.S. wage 
levels. In the Mexican case, the growth of 
real wages is sharply reduced. The resources 
devcted to enforcement of such a restrictive 
regime would be immense, perhaps exceed- 
ing the benefits to workers in the United 
States, and capital owners in the United 
States would lose in any event. 

(iv) Managed Interdependence of Capital 
Flows: This proposal calls for a significant 
increase in the amount of co-investment for 
joint production between the United States 
and Mexico to eventually serve both markets, 
with a 50-50 sharing of the proceeds. It is 
assumed that such investment would neither 
replace nor stimulate Mexican domestic 
capi:al formation, though the latter is likely 
to result. Migration policy in this scenario is 
presumed to remain unchanged. The flow of 
$5 billion per year between the two countries 
beginning in 1986 proves to have a signifi- 
cant impact on migration flows, so that the 
stock of Mexican migrants in the United 
States peaks in 1985 at 3.5 million (1.5 mil- 
lion below the status quo peak of 5 million in 
1995). By the year 2000 this scenario leads to 
a total stock of migrants of less than 1 
million, implying a return flow over the 
period from 1986 to 2000. Real wages of 
unskilled labor increase by $50 in both coun- 
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tries relative to the status quo scenario, de- 
spite a much larger number of workers re- 
maining in Mexico. The capital flow case 
leads to skilled labor wages which are $80 
higher in the United States and $150 higher 
in Mexico than the status quo scenario. Total 
gross national income in both countries com- 
bined is higher than in the status quo case by 
$60 billion 1982 dollars in 2000, with the 
gains split roughly equally. These findings 
are indicative of the power of managed in- 
terdependence in the investment area. 

(v) Managed Interdependence of Labor 
Flows through a Migration Tax: The imple- 
mentation of a tax of $2,000 would also 
result in an earlier and lower peak in migra- 
tion than the status quo, at a stock of about 
3 million migrants in 1993. In comparison 
with the status quo Mexican workers gain, 
Mexican capitalists gain (the Mexican capital 
stock grows more rapidly due to the tax and 
income feedback effects so that the declining 
return to capital does not slow growth), U.S. 
capitalists lose slightly as the number of 
Mexicans in the United States falls below the 
status quo level, while U.S. workers gain. 
Combined gross national income of the two 
countries increases by $25 billion in the tax 
case, with a Mexican share of $16 billion. 

In a final scenario the two types of inter- 
dependence management, tax and invest- 
ment policies, are combined. This leads to a 
fall in the stock of migrants to nearly zero in 
the year 2000, an increase in joint income of 
$70 billion over the status quo in the final 
year, with the benefits split evenly between 
the two countries. Real wages of unskilled 
labor are about $60 higher in both countries 
than in the base case, giving a slight im- 
provement for each over the case of invest- 
ment policy alone. 


V. Conclusions and Implications 
for Further Analysis 


This study illustrates the positive eco- 
nomic impact which Mexico and the United 
States could receive from some degree of 
managed interdependence. A migration tax 
could make use of the gains from “rational- 
izing” migration policy in a way that com- 
pensates workers in the United States for 
wage gains foregone, significantly reduces the 
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flow of migrants, and serves to improve in- 
come levels and distribution in Mexico. There 
is an identifiable tradeoff between U.S. in- 
vestment in Mexico and migration to this 
country. In our model an annual flow of $5 
billion would reduce the stock of migrants in 
the United States by 200,000 per year on a 
cumulative basis. An advantage of the com- 
bined tax and investment proposal is that 
with only 20 percent of the migration that 
would obtain in the absence of all immigra- 
tion barriers, 70 percent of the benefits would 
be achieved in terms of joint income with a 
more equal binational distribution of the 
benefits. 

In all scenarios, Mexican migration peaks 
within a generation and in most cases before 
1995. These findings strongly support the 
contention by Mexican sources (F. J. ‘Alejo, 
1983) that the migration problem for them is 
one that is greatest before 1995, as their own 
economy becomes increasingly able to ab- 
sorb its own labor, while the supply of new 
workers decelerates reflecting sharp fertility 
declines which are already in evidence. The 
United States, on the other hand, will exhibit 
increasing demographic complementarities 
with Mexico as its population ages, requiring 
more services, even as the proportion of those 
willing to enter the lower echelons of the 
labor market declines. 

Despite fundamental differences between 
the U.S.—Mexico case and other experiences, 
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there are important similarities reflecting 
what might be called the underlying interna- 
tional development problem. This problem 
affects all countries, rich and poor. If global 
political economic stability is to be main- 
tained, the problem must be addressed by 
policies that serve to manage interdepen- 
dence in ways which minimize costs and 
uncertainties and spread benefits-as widely 
as possible within and between countries. 
For interdependence to be managed at all 
well, it is useful to engage in some modeling 
of dynamic economic linkages among coun- 
tries along with the social and political con- 


‘sequences of alternative policies. Hence the 


U.S.—Mexico case has potentially wide appli- 
cability, perhaps as much in raising relevant 
questions as in answering them. 
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New Developments in Project LINK 


By L. R. KLEIN” 


An attempt to model the international 
transmission mechanism was initiated by 
project LINK in the summer of 1968. There 
have been many interim reports on the pro- 
gress of that effort, over the years, the last 
major account being some three years old. 
(See my paper with Peter Pauly and Pascal 
Voisin, 1982.) It is accordingly appropriate 
to bring the story up to date. 

In the early years of this international 
cooperative research project, the Bretton 
Woods system of fixed parities was still alive, 
but the shift to floating rates presented an 
immediate research challenge to provide en- 
dogenous generation of exchange rates on 
the basis of meager experience and short 
data samples. The change in the terms of 
trade between oil importers and oil exporters 
provided another challenge, but fortunately 
the system was constructed from the start 
with explicit display for energy trade. 

Apart from meeting these challenges and 
coping with the more ordinary changes that 
are always occurring in the dynamic econ- 
omy of the real world, the project researchers 
have always sought to enhance the system. 
The international model began as a system 
that was built around trade flows among the 
leading OECD countries, some thirteen of 
them. We saw immediately the special prob- 
lems of model building for developing coun- 
tries and for centrally planned economies. It 
was immediately apparent that we would 
have to include the whole world in the sys- 
tem because the LINK concept was to pre- 
serve world accounting identities: world- 
exports = world imports. These are plural 
identities because they must hold by com- 
modity groups and in both real and nominal 
terms. We resolved the issue by program- 
ming the computations in a specific way so 
that each country’s exports = weighted sum 
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of partners’ imports and import prices= 
weighted sum of partners’ export prices. 

The global consistency conditions were 
achieved in the LINK system by program- 
ming techniques that have been explained in 
detail in previous project summaries. Over 
the years, other international model-building 
projects have been implemented in various 
government agencies, multinational agencies, 
research consulting enterprises and some 
universities. There is now a whole corps 
of international models; some emphasizing 
trade, some emphasizing financial flows, and 
some emphasizing partial interrelationships. 

A feature of the LINK system, however, 
has been its emphasis on the principle that 
each resident model builder knows his or her 
own country (area) best. LINK, therefore, 
remains as a cooperative venture, with par- 
ticipants from model-building centers round 
the world. Models are maintained for sep- 
arate use at home but also sent to LINK 
central under certain specifications for con- 
sistency at linkage points, and world-con- 
sistent simulations are made for the project 
as a whole. The cooperating researchers meet, 
face-to-face, twice yearly. 


I. New Developments 


With the help of United Nations staff, 
models for developing countries were in- 
troduced into the LINK system at a very 
early stage. They included area models for 
Africa, Asia—South East and Pacific— Latin 
America, and the Middle East. These models 
emphasized trade, domestic accumulation of 
fixed capital, and internal spending. The UN 
staff also provided models for the centrally 
planned economies. From Wharton Econo- 
metrics, the project drew on the model of the 
Soviet Union that was developed indepen- 
dently of the LINK effort. Also, a model of 
the Peoples’ Republic of China was devel- 
oped specifically for LINK by Lawrence Lau 
of Stanford University, who was an early 
participant in the entire project. 
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Over the years more countries were added 
to the LINK system. Now, virtually every 
OECD country is participating directly (with 
the exceptions of Iceland, Portugal, Turkey, 
Yugoslavia). To this expanded grouping of 
industrial countries, we are now able to 
include models for individual developing 
countries (with some small residual area 
groupings), which together with OECD and 
centrally planned economic (CPE) models, 
make up a system of 72 separate component 
models. These models are all interrelated 
through a commodity-specific trade matrix 
that is fully 72x72. This unusual statistical 
construct for trade has been prepared by the 
UN staff. At the earlier stage, the four area 
models of the developing countries were re- 
lated to the rest of the system by only one 
row-column pair in the trade matrix. That 
limitation has now been broken, and the 
feedback interrelationships cover 72 entities 
at a completely bilateral level. It is, under- 
standably, a mammoth job of information 
management and computing. The system now 
has about 16,000 simultaneous equations. 

At the present level of disaggregation, there 
are still some unwanted groupings and the 
next stage of refinement will probably cover 
80 separate models, with some major African 
countries being given separate treatment. To 
give a rough idea of the present scope of the 
system, the LINK project calculations pro- 
duce some summary tables of key macroeco- 
nomic statistics for individual models, to- 
gether with some broad groupings. These are 
taken from the present (December 1984) 
baseline projection, and are but an aggrega- 
tive sample of the full system’s results. 

In order to facilitate the work of adding 
some 35 new models for developing coun- 
tries on fairly short notice, we built simi- 
lar (not identical) systems in Philadelphia, 
but several representatives from developing 
countries participate regularly in LINK, and 
we shall soon have fresh models maintained 
in a few specific developing countries as part 
of the system. These countries are Chile, 
Nigeria, Venezuela, Taiwan, South Korea, 
the Philippines, India, and Pakistan. 

It is worthy of note that two models for 
centrally planned economies will be main- 
tained on site, namely, Poland (University of 
Lodz) and Hungary (International Market 
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Research Institute). It is hoped that a model 
of the Peoples’ Republic of China will be 
built domestically for use in LINK. 

The inclusion of developing country mod- 
els in LINK, with prominent display, has 
long been a distant goal, but with the emer- 
gence of specific problems for developing 
countries, their extended treatment became a 
priority of the first order. It has long been 
expected that developed countries would have 
a more modest economic growth prospect 
in the 1970’s and in the years to come 
iri the 1980’s, than previously, especially the 
buoyant years of 1950-73. This indicates 
trouble for the developing countries, whose 
growth prospects depend heavily on perfor- 
mance in the developed countries. In ad- 
dition, the appearance of the LDC debt 
problem, in bold relief after summer 1982, 
made their explicit study mandatory, in order 
to assess the chance of their being able to 
manage their economies without default or 
other crisis-precipitating events. There is sig- 
nificant feedback from developing to devel- 
oped countries, and this is one of the objec- 
tives of investigation in the new enlarged 
system. 

The models prepared for the developing 
countries have both a general and a specific 
group of structural equations. The general 
equations are those for various types of final 
demand, including exporting and importing. 
They also cover the generating of factor- 
income flows, prices, and wage rates. Specific 
aspects of these models vary from country to 
country. They show such things as 

1) particular export markets for primary 
and other (service) products (coffee for Brazil, 
metals for Chile and Peru, grain for Argen- 
tina, overseas construction for Korea, Per- 
sian Gulf earnings for many poor countries, 
Suez revenues for Egypt, etc.); 

2) sensitivity of money supply to exter- 
nal and to internal deficits; and 

3) dependence of production on imports 
of raw materials and capital equipment. 

When heavily indebted developing coun- 
tries found themselves unable to service debt 
in the usual way, they cut back imports 
severely. This had adverse effects on the 
United States and other industrial countries. 
This feedback effect is one of the targets for 
research explanation in this phase of LINK 
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activity, but also the cutback in imports 
caused serious production declines in the 
developing countries that initiated the im- 
port reductions. 

In most models for industrial countries, 
the import multipliers are negative. This is a 
standard Keynesian result, but for develop- 
ing countries, their model structure should 
be different in that imports should vary di- 
rectly with overall production. We saw ex- 
treme cases of this in Brazil and Mexico 
during 1982-83. 

With these thoughts, models were specifi- 
cally designed for developing countries that 
would deal effectively with such issues. At 
present, there are 35 LDC models in an 
extended LINK system. Scenario, multiplier, 
sensitivity and forecast work will bring out 
flaws in these models, and after a year or 
two, we shall be having a strong system on a 
very large scale of country coverage. 

These LDC models were designed at LINK 
Central (University of Pennsylvania) using a 
grea: deal of insight and guidance from 
third-world scholars who have participated 
in LINK meetings for several years. They are 
from Nigeria, Venezuela, Chile, Taiwan, 
South Korea, India, and Pakistan. The proj- 
ect also received much help from staff 
economists of the UN and Asian Develop- 
ment Bank. Shinichi Ichimura of Kyoto Uni- 
versity also contributed greatly to this devel- 
opment, on the basis of his studies of a 
sublinkage system in the Pacific Basin. 

Gradually the focus of model responsibil- 
ity will shift from LINK Central to particu- 
lar economists in each of several developing 
countries. We are already installing models 
from some of the developing countries listed 
above. These models come from ongoing 
econometric practice in the particular coun- 
tries, and their work will continue indefi- 
nitely into the future. 

Related to the work on model building for 
developing countries in LINK, we are return- 
ing to an older theme, namely, the integra- 
tion of commodity models with country 
models in the system. These enable us to 
study pricing and export earnings of primary 
producing countries many of whom are 
LDCs. 

Additional studies of exchange rate de- 
termination, but not from the standpoint of 
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capital flows, were reported to the 1983 
meeting of LINK at the Bank of Japan, 
Tokyo. Endogenous treatment of exchange 
rates will continue to be a lively area of 
study within LINK. . 

At the time of the freeing-up of exchange 
rates in the floating system, a problem was 
posed in LINK research as follows: 

For fixed parities trade balances are en- 
dogenous, exchange rates are exogenous; and 

For equilibrium rates under floating 
parities, trade balances (or current accounts) 
are set at exogenous target levels, exchange 
rates are estimated as endogenous instru- 
ment variables. f 

This makes exchange rate determination a 
problem of the well-known target and instru- 
ment formulation for economic policy for- 
mation in the manner of Tinbergen. This 
particular problem was formulated as one of 
equal numbers of instruments and targets. 
This attractive way of looking at the problem 
intrigued Keith Johnson of the LINK staff in 
1974, and he studied the matter in his disser- 
tation research. To solve this problem, he 
modified the LINK system into a much 
simpler model, with an identical master 
specification for each country. He solved the 
large-scale computational problem with the 
reduced system. 

Christian Petersen and Peter Pauly of the 


` present LINK staff reached a milestone in 


1984 research by successfully programming 
the solution to this problem in a much ex- 
panded LINK system, ten years later. Their 
solution is very general and can be used for 
unequal numbers of targets and instruments 
as well as for the case of equality. The latter 
is strategic, however, because the loss func- 
tion in the general case will be zero; there- 
fore, this is a point that is straightforward 
for checking the enormously complicated 
computing problem. Petersen and Pauly were 
able to program the case of equality between 
numbers of instruments and targets for im- 
plementation of Ronald McKinnon’s pro- 
posals for monetary stabilization by stabi- 
lizing exchange rates at- purchasing power 
parity levels. These results were presented to 
a special LINK session held at the Federal 
Reserve Bank of San Francisco, August 1984, 
and will be reported in a volume of proceed- 
ings that is now being edited. 
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LINK researchers were able to solve the 
very difficult computing problem of optimal 
economic policy formation in the context of 
the multimodel system. In a broader sense, 
the whole computational apparatus of LINK 
has been much improved. It is more efficient, 
faster, cheaper, and more user friendly (with 
training). It is operated mainly on an interac- 
tive level from remote terminals now. Yet, it 
is still a lengthy calculation, taking about 
20-30 minutes for a world simulation of 
about five-years horizon. 

The new computer software for LINK was 
used to good advantage in a telecommunica- 
tions experiment. The topic of the experi- 
ment was coordination of economic policy 
across country boundaries. Teams of LINK 
participants were asked to make live criti- 
cism of a basic LINK forecast, with a policy 
scenario of changed American choices be- 
tween fiscal expansion and monetary re- 
straint. 

A team of European participants in LINK 
were assembled in a studio of British Tele- 
com in London, facing a similar team of 
North Americans and a Japanese representa- 
tive at SBS studios in McClean, Virginia. 
These two groups were in touch via satellite 
in an audio-visual mode. Two (“blind”) 
groups with audio service alone were assem- 
bled at Los Angeles on the North American 
side, and at Geneva on the other side. 

In a conventional audio-visual hookup, a 
general discussion can be held, looking at the 
other side’s expressions while they hold forth. 
We added a new feature, namely audio- 
visual linkage together with a computer fully 
in the picture. After discussing the baseline 
forecast and the amendments, country-by- 
country, we interpreted for the model’s com- 
puter inputs the quantitative meaning of the 
changes. The new information generated by 
the audio-visual exchange thus became the 
foundation for implementing a computer as- 
sisted response. It took nearly 20 minutes to 
execute a solution response to the changes in 
monetary and fiscal policies. The result ap- 
peared, finally, on computer screens that 
could be seen by all participants from both 
major teams in London and McClean. The 
computer screens with scenario information 
were also available to the participants in 
Geneva and in Los Angeles. 
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This calculation was something of a bot- 
tleneck, but we used the time fairly well in 
commenting about the whole projection, and 
when the final results were available on all 
screens simultaneously we were able to have 
a further teleconference discussion about the 
meaning of the findings. 

LINK has shown how the power of the 
computer, working with a central data file, 
can be incorporated into an audio-visual 
exercise. This is what we wanted to show, in 
addition to analysis of the substantive issues 
at stake. We were able to show how govern- 
ment technicians, international civil servants, 
and interested academics can be in frequent 
touch for discussing projections or in work- 
ing out new ones. The whole experiment 
lasted four hours. l 

The computing got completed for the tele- 
communications experiment, but it took a 
long time, using up much valuable satellite 
space for four hours. This suggests that new 
approaches to computing that could signifi- 
cantly reduce the time required for our 
standard scenarios, would greatly benefit the 
use of telecommunications methods. A goal 
should be the execution of a LINK response 
to verbal proposals in less than 5 minutes. 
Once that goal is met, it will be much easier 
and less expensive to use teleconferencing for 
coordinating economic policy. 

New advances in computer method are 
entirely possible. The next step is to consider 
the supercomputer, which is obviously a 
hardware configuration that would deal with 
the inherent problems of simulating big sys- 
tems, like the present augmented LINK 
model, and also serving to manage its large 
data files. But it is not bigness alone that 
suggests the supercomputer for the LINK 
problem. Speed is of the essence as indicated 
by the limitations of the computer associated 
teleconferencing exercise just discussed. The 
supercomputer does offer the possibility of 
significantly reducing the time required for 
lengthy simulations with the large LINK 
model for some 72 countries and areas. There 
is, however, one further aspect of natural fit 
between the LINK system and the architec- 
ture of the latest supercomputer. Some work 
by the principle of parallel processing, that 
is, multiple computer processing units are 
lined up, perhaps around a ring or lined up 
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along some other convenient configuration. 
The main point, however, is that the process- 
ors should be working simultaneously, doing 
computations all at once. The fit with the 
LINK system is that individual country 
models would not be solved purely serially, 
but would be solved simultaneously on the 
different processors, one per country. They 
would then all be sent to a linkage processor. 
In principle, this approach holds out great 
promise and is on our present research 
agenda. 

Research analysis of the potentialities of 
the supercomputer is promising. It follows a 
“hardware” line of improvement. A “soft- 
ware” is also being explored through analysis 
of algorithmic efficiency. Work on a prede- 
cessor project of LINK, namely, the Brook- 
ings-SSRC model project for the U.S. econ- 
omy fully established the Gauss-Seidel 
algorithm for simulating large scale systems. 
At the time (mid-1960’s) large scale meant 
some 300 equations. Now we are dealing 
with thousands of simultaneous equations, 
and attention is being paid to the use of 
Newton’s method for algorithmic efficiency. 
Newton’s method was, in fact, investigated 
in connection with the development of simu- 
lation algorithms for the Brookings-SSRC 
model but abandoned in favor of the Gauss- 
Seidel method, which proved to be faster, 
cheaper, and easier to handle. The multi- 
model, in particular, appears to offer some 
natural advantages to Newton’s method, and 
LINK computing research is now following 
that direction for improving the speed, cost, 
and efficiency of our present research work. 

Related to the research investigations of 
the supercomputer, we are exploring another 
approach for parallel processing but not on 
the supercomputer hardware system. In col- 
laboration with Noah Prywes of Pennsyl- 
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vania’s Moore School of Electrical Engineer- 
ing, LINK is exploring cooperative processing, 
that is, solving large-scale dynamic systems 
for simulation purposes, where the individual 
models are solved “at home” on whatever 
hardware is available with results being sent 
electronically to LINK central for consoli- 
dating consistently into a world model. Peo- 
ple cooperating in highly dispersed centers 
represent a high degree of research col- 
laboration and can probably achieve results 
that are similar to those produced by a su- 
percomputer. A key factor in the use of 
cooperative computing is the ability to trans- 
mit data regularly, efficiently, and accurately 
to the central LINK files in Philadelphia. 
From our side, it would relieve a substantial 
amount of processing at LINK Central. With 
high-quality fellow workers, this aspect of 
the industry, in far-flung areas of the world, 
can be the highest form of collaborative effort 
in our subject. 


I. Conclusion 


From the discussion of this paper, it can 
be seen that the system and practices of 
project LINK are far from being statically 
conceived. It is a dynamic and live project, 
exploring new ways for handling analyses of 
the developing countries, capital flows, ex- 
change rates movements, teleconferencing 
with computers, and new ways to compute 
standard LINK tabulations more efficiently, 
more quickly, and more accurately. 
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IN HONOR OF STEPHEN H. HYMER: THE FIRST QUARTER CENTURY 
OF THE THEORY OF FOREIGN DIRECT INVESTMENT* 


The Influence of Hymer’s Dissertation on the 
Theory of Foreign Direct Investment 


By JOHN H. DUNNING AND ALAN M. RUGMAN* 


The great contribution of Stephen Hymer’s 
seminal dissertation (1960) was to escape 
from the intellectual straightjacket of neo- 
classical-type trade and financial theory, and 
move us towards an analysis of the multina- 
tional enterprise (MNE) based upon in- 
dustrial organization theory. The magnitude 
of this breakthrough can be put into perspec- 
tive by considering the state of the art when 
Hymer wrote twenty-five years ago. 

In 1960 the prevailing explanation of in- 
ternational capital movements relied exclu- 
sively upon a neoclassical financial theory of 
portfolio flows. In this frictionless world of 
perfect competition, with no transaction 
costs, capital moves in response to changes 
in interest rate (or profit) differentials (see 
Carl Iversen, 1936). According to this arbi- 
trage theory, capital is assumed to be trans- 
acted between independent buyers and sell- 
ers, that is, there is no role for the MNE. At 
the time there was no separate theory of 
foreign direct investment (FDI). The work 
did not even ask the question, of “Why is 
there FDI?,” déspite the evidence of sectoral 
cross investments and the existence of large 
MNEs with intra-industry trade. If anything, 
the early work on .FDI focused upon the 
“where” of investment in a particular nation 
or industry, for example, Dunning (1958) 
was chiefly interested in explaining U.S. FDI 
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in Britain. There was little interest in under- 
standing the reasons for the MNE, or the 
nature of its operations. 

The pioneering conceptual insight of Hy- 
mer was to break out of the arid mold of 
international trade and investment theory 
and focus attention upon the MNE per se. 
This permits us to treat FDI as a modality 
by which firms extend their territorial hori- 
zons abroad. The unique feature of FDI is a 
mechanism by which the MNE maintains 
control over productive activities outside its 
national boundaries, that is, FDI means in- 
ternational production. In this view, FDI is 
more than a process by which assets or claims 
are exchanged internationally (see Robert 
Aliber, 1970; 1983). Hymer’s great insight 
was in focusing attention upon the MNE as 
the institution for international production, 
rather than international exchange. 

Until Hymer articulated the process of 
FDI as an international extension of in- 
dustrial organization theory, it was not possi- 
ble to understand why the MNE transfers 
intermediate products such as knowledge or 
technology among its units across different 
nations while still retaining property rights 
over such assets. Today it is widely recog- 
nized that the theory of FDI (i.e., interna- 
tional production) is primarily about the 
transfer of nonfinancial and ownership- 
specific intangible assets by the MNE, which 
needs to appropriate and control the rate of 
use of its internalized advantage(s), see Rug- 
man (1981), David Teece (1981; 1982), 
Richard Caves (1982) and Mark Casson 
(1983). 

In this paper we first acknowledge Hymer’s 
contribution to the theory of FDI and then 
move on to reinterpret his dissertation in the 
light of the modern theory of the MNE. We 
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find that Hymer’s dissertation is remarkably 
prescient in its identification of structural 
market failure, but that it somewhat over- 
looks the transaction-cost side of the litera- 
ture. This led Hymer to overemphasize the 
market-power advantages of MNEs, while 
his followers have misinterpreted the need 
for regulation of the MNE based on this 
predilection. We find that some parts of Hy- 
mer’s dissertation provide useful linkages to 
the relatively new work on strategic manage- 
ment of MNEs in a world of global compe- 
titive rivalry. 


I. ‘Structural or Transaction-Cost 
Market Imperfections? 


The major value of Hymer’s dissertation is 
its clear statement in chapters 1 and 2 of the 
industrial organization explanation of FDI. 
Here Hymer explains that the MNE is a 
creature of market imperfections. The MNE 
has the ability to use its international oper- 
ations to separate markets and remove com- 
petition, or to exploit an advantage. Control 
over the use of assets transferred abroad is 
required by the MNE in order to minimize 
risks and to achieve monopolistic power. Hy- 
mer (1976) states that control of a foreign 
subsidiary “is desired in order to remove 
competition between that foreign enterprise 
and enterprises in other countries... or to 
appropriate fully the returns on certain skills 
and abilities” (p. 25). Later he states that the 
MNE “is a practical institutional device 
which substitutes for the market. The firm 
internalizes or supersedes the market” (p. 
48). 

Unfortunately, Hymer misses the distinc- 
tion. between structural and transaction-cost 
(cognitive) market imperfections made, for 
example, by Dunning (1981, p. 29). Hymer’s 
entire analysis is based upon structural im- 
perfections, which are Bain-type advantages 
to enhance the asset power of the MNE. 
They include scale economies, knowledge ad- 
vantages, distribution networks, product di- 
versification, and credit advantages. All of 
these help the MNE to close markets and 
thereby increase its market power. Hymer 
cites Joe Bain (1956) extensively for his anal- 
ysis of structural market imperfections. On 
the other hand, cognitive imperfections are 
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Williamson-type transaction costs (see Oliver 
Williamson, 1975). These transaction costs 
arise naturally, or at least are assumed to be 
exogenous to the MNE. The MNE then 
responds to the transaction costs by creating 
an internal market. The latter type of market 
imperfections are inadequately treated by 
Hymer. 

Once internalization has been achieved, 
the MNE experiences an ownership ad- 
vantage which appears to be similar to a 
Bain-type asset power advantage. However, 
it is always important to distinguish the 
source of the advantage. If an exogenous 
market imperfection leads the MNE to 
organize an internal market as a substitute 
for either a missing regular (external) market, 
for example, in the pricing of knowledge, or 
to replace more expensive modes of transac- 
tions, then the process of internalization im- 
proves efficiency. No rents would be ex- 
pected for the MNE when it is exercising 
transaction-cost power. In contrast, Hymer’s 
concept of the MNE is restricted to the 
structural market imperfections view. He sees 
the MNE as having the power to close 
markets by using one or more of the Bain- 
type advantages. In turn, he believes that this 
leads to the generation of rents for the MNE. 

It would seem to us that Hymer did not 
fully appreciate the work of Ronald Coase 
(1937) when he wrote in 1960. A close read- 
ing of Hymer’s dissertation reveals an exclu- 
sive emphasis upon the structural market 
imperfections viewpoint, plus a discussion of 
the role of the tariff as an instrument induc- 
ing FDI instead of exporting as a mode of 
entry. No discussion of the Coasian theory 
of the firm can be found in Hymer. Despite 
the attempt of Charles Kindleberger (1984) 
to reinterpret Hymer’s passing mention of 
information costs, it is clear that Hymer does 
not discuss them as transaction costs. It ap- 
pears that Hymer did not embrace the full 
meaning and implications of market failure, 
and that his analysis, while not faulty, is 
limited to only part of the field of industrial 
organization. For a similar interpretation, see 
Teece (1981) and Casson in Rugman (1982). 

In his dissertation, especially in chapter 3 
in his discussion of FDI vs. licensing, Hymer 
does allude to “market impurities,” which 
the casual reader might interpret as meaning 
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transaction costs. However, in these sections 
Hymer is again thinking of structural market 
imperfections, especially the alleged ability 
of MNEs to enjoy monopolistic benefits by 
closing markets. Hymer compares internali- 
zation to “contractual collusion,” via cartels 
and other agreements between firms. He re- 
fers to Dunning’s description of the tobacco 
industry in the early years of this century 
as an example of worldwide market sharing 
activities (p. 89). Yet at no point in the dis- 
sertation does Hymer explicitly or implic- 
itly consider that hierarchical organizational 
structures can replace imperfect markets for 
reasons of efficiency. To Hymer, MNEs al- 
ways exist for monopolistic reasons, that is, 
“to separate markets and prevent competi- 
tion between units...” (p. 67). 

Hymer also pays little attention to the 
location of MNE activity which is an im- 
portant cog in the eclectic theory of interna- 
tional production (see Dunning, 1981). By 
this omission, Hymer neglects the impor- 
tance of the geographical and spatial dimen- 
sion of the MNE and the manner in which 
location-specific factors are determined inter- 
dependently with ownership- (firm-) specific 
factors in the process of FDI. The reader of 
Hymer does not get the message that inter- 
nalization of transactions by the MNE is 
required in order to capture the externalities 
of separately related but commonly owned 
activities. 


Il. Efficiency and Strategic Management 


An interesting linkage of Hymer’s asset 
power viewpoint can be made to the modern 
literature in strategic management. Michael 
Porter (1980) and others have suggested that 
the art of strategic management is to identify 
entry and exit barriers, and then operate 
generic strategies based upon price competi- 
tion, product differentiation, or the seeking 
of market niches for product lines of the 
firm. Clearly these entry and exit barriers are 
virtually identical to the Bain-type ad- 
vantages of which Hymer was so fond. What 
does this imply? Is Hymer the grandfather of 
strategic management as well as of the the- 
ory of the MNE? Probably not, but he should 
receive credit for directing attention towards 
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the ability of MNEs to close markets by the 
use of strategies which are now the basic 
tools of business management policy. 

Hymer’s view of the MNE as an institu- 
tion exercising asset power spills over into 
some of his later, more radical, work where 
he writes about the collusive nature of mo- 
nopoly capital (see the collection of his major 
papers in Hymer, 1979). This strand of his 
thinking is reflected in the dissertation, al- 
though much less strongly than in his later 
works, It was probably a result of Hymer’s 
exposure to the U.S. economic environment 
of the 1950’s, where there was a strong anti- 
trust literature. Since then the field of in- 
dustrial organization has achieved greater 
maturity, and it is unlikely that Hymer’s 
naive views of international oligopoly and 
collusive activity are consistent with modern 
thinking in the field, especially that sum- 
marized by Williamson (1981) in his discus- 
sion of bounded rationality, opportunism, 
and asset specificity. 

As an example consider Hymer’s treat- 
ment of vertical integration, which he per- 
ceives to be a monopoly device for providing 
extra profits. He misses the point of modern 
strategic management where vertical integra- 
tion can be used as a competitive weapon 
against nonintegrated firms, to reduce costs 
or increase revenues. The great advantage of 
being an MNE is the ability to use internal 
markets across nations. The MNE can use 
transfer prices, maneuver liquid assets, move 
around production facilities, and so on. In 
this way the MNE has greater degrees of 
freedom than a uni-national firm confined to 
one country. Yet, as an offset, the MNE 
faces environmental uncertainty as foreign 
governments can change the political, cul- 
tural, and social factors which determine its 
economic efficiency. 

The essence of this dispute about whether 
or not MNEs are efficient stems from the 
manner in which the MNE is modeled, espe- 
cially the nature of the assumptions made 
about the endogeneity or exogeneity of the 
market imperfections. If the market imper- 
fections are natural transaction costs, then 
the MNE is operating against nature and so 
internalization is conceptually efficient. 
However, if the market imperfections are 
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structural and endogenized, leading to asset 
power, then the MNE is best viewed as 
operating strategically, and such actions may 
or may not be efficient. 


HI. Dynamics and Diversification 


Thzre are two other areas of theoretical 
interest in Hymer’s dissertation. The first is 
his emphasis upon market structure and the 
dynamic nature of the ownership-specific ad- 
vantages of MNEs. This is consistent with 
the cynamic modeling of Raymond Vernon 
(1966) and his doctoral students working 
upon product life cycles and the oligopolistic 
reaction of MNEs. Today, we recognize that 
the asset power of the MNE is threatened by 
rival MNEs who launch new product lines 
incorporating new technology or other types 
of firm-specific advantages. Again the com- 
patibility of Hymer’s work with the field of 
strategic management is acknowledged by 
this emphasis upon the changing nature and 
dynamic evolution of firm-specific advan- 
tages. 

The second area of interest is Hymer’s 
insight into the advantages of international 
diversification. He states “that profits in one 
country may be negatively correlated with 
profits of another country...” (p. 94), and 
that “an investor may be able to achieve 
greater stability in his profits by diversifying 
his portfolio and investing part in each coun- 
try. This investment may be undertaken by 
shareholders of the firm, and not the firm 
itself...” (p. 95). In this section, Hymer 
foresees the later literature on the role of the 
MNE as an indirect vehicle for the achieve- 
ment of the gains from international diver- 
sification in a world where individuals face 
trarsaction costs in undertaking such diver- 
sification themselves (see. Rugman, 1979). 
This, in itself, was a considerable intuitive 
achievement of Hymer’s, since twenty-five 


years ago the modern theory of finance was - 


not yet developed. The mean-variance frame- 
work was not well understood and asset pric- 
ing models were not yet developed. It is 
ironic that the recent literature in interna- 
tional finance has ignored Hymer’s correct 
insight in this area, while the literature on 
the regulation of MNEs has built upon his 


IN HONOR OF STEPHEN H. HYMER 231 


somewhat flawed analysis of market imper- 
fections. 


IV. Hymer and Policy 


Hymer’s dissertation does not deal with 
policy and he has little to say about the 
political or social issues of developing na- 
tions. He does not attempt to calculate the 
benefits and costs of FDJ or technology 
transfer, nor does he analyze explicitly the 
impact of MNEs on developing nations. De- 
spite his reputation as a radical economist, 
fully justified by his later work, Hymer’s 
dissertation itself follows conventional lines. 
It is written broadly within the framework of 
mainstream economic principles of the time 
and it does not use dependencia arguments. 

However, by his emphasis upon the mar- 
ket-closing ability of the MNE, Hymer 
shifted the emphasis from strictly efficiency- 
type evaluations of FDI towards the more 
sensitive issues of distribution of income 
and social justice. In this way Hymer’s dis- 
sertation provides hints about the later de- 
velopment of his work in which he switched 
completely from the neoclassical efficiency 
paradigm to a radical critique of economics 
in which Marxist questions of distribution 
are at the forefront of his analysis. 

Due to the theoretical impossibility of rec- 
onciling efficiency and equity arguments, a 
great debate has ensued over the last twenty- 
five years about the conflicting objectives of 
MNEs and nation states. Hymer’s focus upon 
the ability of MNEs to limit markets and 
thereby increase their ability to earn rents 
helped to give an apparently plausible basis 
to this debate. His work has been interpreted 
by critics of the MNEs as a rationale for 
regulation of MNEs. This interpretation of 
Hymer’s work is simplistic at best and, given 
his neglect of the transactional side of the 
theory of the MNE, is liable to be mislead- 
ing. 

What we have learned in the last twenty- 
five years is that the conflicts between the 
MNEs and nation states are infinitely more 
subtle than can be resolved by the partial 
nature of Hymer’s dissertation work. These 
issues need to be analyzed today using mod- 
els of disequilibrium dynamics. The older 
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static welfare criterion for evaluating the 
contribution of institutions, such as the 
MNE, to resource allocation has lost its ap- 
peal. In a disequilibrium situation it is not 
always apparent that the activities of MNEs 
lead to a more (or less) efficient allocation of 
resources. The answer depends upon an 
evaluation (often on a case-by-case basis) of 
their relative use of asset power in closing 
markets and of their ability to respond to 
transaction costs inefficiencies. To this un- 
resolved debate the 1960 dissertation by 
Hymer still brings fresh insights, but fewer 
unambiguous policy implications than his 
followers have imagined. 
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Multinational Enterprise, Internal Governance, 
and Industrial Organization 


By Davin J. TEECE* 


A multinational enterprise (MNE) is a 
firm that controls and manages production 
establishments located in at least two coun- 
tries. In a Coasian sense, MNEs substitute 
for the market. They can be divided into two 


nonmutually exclusive types. One turns out . 


essentially the same line of goods or services 
from each facility in several different loca- 
tions, and will henceforth be referred to as 
horizontally integrated MNEs. The other 
produces outputs in some facilities which 
serve as inputs into other facilities located 
across national boundaries. These are verti- 
cally integrated MNEs. 

Two conceptually distinct issues exist 
which need to be addressed in order to ex- 
plain the MNE.' The first is the locational 
question of why production occurs where it 
does. The second is why certain production 
activities occur under the control of foreign 
enterprises while others do not. The loca- 
tional issues are explained rather well by the 
standard theories of comparative costs. The 
control (internalization) issues cannot be ex- 
plained by standard theory, yet these are 
central to a theory of the MNE as compared 
to a theory of international production. The 
former is concerned with explaining the na- 
tionality of the firms engaging in interna- 
tional production, while the latter simply 
explains the international distribution of the 
world’s productive activities without concern 
for ownership and control patterns. 


*Professor of Business Administration, University of 
California, Berkeley, CA 94720. I thank Robert Aliber, 
Greg Hawkins, and Jim Wilcox for helpful comments. 

1John Dunning (1981) develops a useful taxonomy 
which explains MNEs in terms of ownership (of 
rent-yielding assets), locational, and internalization ad- 
vanzages. For expositional reasons, I collapse what Dun- 
ning refers to as ownership factors into locational fac- 
tors because it is the coupling of the two which explains 
where production ought to be located. 
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Until about two decades ago, economists 
viewed the MNE as simply an arbitrageur of 
capital, transferring equity capital from 
countries where returns were low to those 
where it was higher, earning the arbitrageurs 
rents and contributing to efficient resource 
allocation. The capital arbitrage theory of 
MNE predicted that MNEs would be head- 
quartered in countries where the domestic 
marginal productivity of capital was rela- 
tively low, from which they will transfer 
capital to subsidiaries where the marginal 
productivity was higher. 

As Stephen Hymer (1976) first observed, 
however, there are several features of direct 
foreign investment (DFI) and MNE which 
are inconsistent with this theory. The MNEs 
overwhelmingly finance their host-country 
operations in host-country capital markets. 
Furthermore, there are substantial cross flows 
of direct foreign investment (see Jean- 
Francois Hennart, 1982), as well as substan- 
tial concentration of DFI and MNEs in 
particular industries. These observations 
would be consistent with an arbitrage theory 
only if domestic capital markets were highly 
balkanized. ' 

Despite the contrary evidence, Robert 
Aliber (1970, 1983) has reiterated a version 
of the capital arbitrage theory based on the 
identification of separable currency areas. 
The argument goes approximately as fol- 
lows: there are substantial differences among 
countries in nominal and real interest rates. 
Because nominal interest rate differentials 
are poor forecasts of future changes in ex- 
change rates, a wedge is introduced between 
returns on similar securities denominated in 
different currencies. 


If portfolio managers had “perfectly” 
priced exchange risk, then the corpo- 
rate managers would be reluctant to 
have their firms incur foreign exchange 
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risks...the parents of the subsidiaries 
take on the foreign exchange exposure 
because the corporate managers believe 
that the interest rate differentials are 
significantly larger than from the an- 
ticipated rate of change of the ex- 
change rate...The expansion of firms 
across national borders is consistent 
with the view that corporate managers 
internalize the costs and risks of for- 
eign exchange exposures at lower costs 
than portfolio investors. 

[Aliber, 1983, p. 252] 


The argument is flimsy and incomplete at 
best. No explanation of why corporate 
managers can internalize exchange rate risk 
at lower costs than portfolio managers is 
provided or even suggested. Moreover, as 
mentioned earlier, only a small part of direct 
foreign investment involves intercompany 
loans from parents to subsidiaries. Aliber 
claims otherwise but cites no evidence.” 

In searching for a plausible theory of DFI, 
Hymer advanced two major tenets. One was 
that DFI was motivated by attempts to re- 
move competition among enterprises in dif- 
ferent countries, and the other was the DFI 
was motivated by domestic firms’ attempts to 
increase the returns from the utilization of 
firms’ special advantages (Hymer, 1976, p. 
33). With respect to the second category, 
Hymer drew on Joe Bain (1956) to suggest 
that the source of the advantage could be in 
superior production techniques, imperfec- 
tions in input markets which allow’ lower 
buying prices for established firms, and simi- 
lar first-mover advantages. Possessing such 
special advantages, a national firm could be 
profitable outside the home country despite 
its relative ignorance of local conditions 
abroad. It would prefer to do so rather than 


. ?The Aliber theory may have some validity with 
respect to shifts in the total levels of foreign investment 
at the national level. Even here, “safe haven”and eco- 
nomic-growth considerations also appear to be im- 

` portant. The recent drop in direct foreign investment in 
the United States-—$7.0 billion in 1983, $10.8 billion in 
1982, 23.2 billion in 1981, 12.2 billion in 1980, and $15.3 
billion in 1979—certainly doesn’t square well with the 
theory. 
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license in order to avoid possible bilateral 
monopoly situations, to enforce use restric- 
tion which could not be imposed contractu- 
ally, to avoid the haggling between licensor 
and licensee associated with the evaluation 
of the value of the technology, and to better 
protect its advantage from the perils of mis- 
appropriation. 

These were powerful insights, which laid 
the foundation for a completely new para- 
digm of the international firm. In one short 
thesis, Hymer transported the theory of di- 
rect foreign investment out of international 
trade and finance and into industrial organi- 
zation. But the field of industrial organiza- 
tion circa 1960 did not have quite the rich- 
ness it has today, and the library of concepts 
from which Hymer could borrow was espe- 
cially sparse with respect to the economics of 
complex organizations. 

Furthermore, Hymer was constrained by 
the absence of a clear welfare criteria for 
evaluating the MNE. In the absence of alter- 
natives, Hymer seized upon perfect competi- 
tion and Pareto optimality and inevitably 
arrived at troublesome conclusions. This is 
becatise he saw the raison d’étre of the MNE 
as stemming from the “impurities of the 
market [that] would not arise in competitive 
industries” (1976, p. 86), which led him to 
the conclusion that “a restriction on direct 
investment or a policy to break up multina- 
tional corporations may be in some cases the 
only way of establishing a higher degree of 
competition in that industry...the under- 
developed countries need to devote an 
important share of their scarce resources 
to building up national enterprises... .” 
(Hymer, 1970, p. 444). However, if the MNE 
is based on a special advantage, as Hymer 
claims, then the conclusion of this line of 
logic is that the special cost advantage should 
be abandoned in order to worship at the 
altar of perfect competition. 

There is no doubt that Hymer’s work rep- 
resents a major contribution to the positive 
economics of the international firm. How- 
ever, his thesis is misleading in its emphasis 
upon market power rather than efficiency, as 
is explained below. Relatedly, it does not 
provide a workable framework for assessing 
host-country control issues. The framework 
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advanced is also static, and unable to grap- 
ple with intermediate organizational forms, 
such as cooperative and teaming agreements. 


L Monopoly vs. Efficiency Interpretations 
of the Multinational Enterprise 


As I have indicate elsewhere (1981, 1983), 
the essence of the multinational firm varies 
according to whether its investment abroad 
is primarily vertical or horizontal. The ra- 
tionale for vertical direct investment stems 
from the efficient functioning of internal pro- 
duction and distribution systems when bi- 
lateral dependence with attendant strategic 
maneuvering and costly haggling might oth- 
erwise emerge (Oliver Williamson, 1975; 
myself, 1977, 1983; K. Monteverde and my- 
self, 1982). By substituting an internal gover- 
nance structure (i.e., vertical integration) ca- 
pable of circumventing such problems, the 
multinational firm makes a substantial con- 
tribution to economic efficiency. Vertical in- 
tegration permits specialized cost-saving 
equipment to be installed in both upstream 
and downstream locations with less risk that 
it will be idled by international disputes be- 
tween enterprises of different nationality fac- 
ing different incentives. Vertical direct for- 
eign investment ought to be seen primarily as 
a response to market failure, and its explana- 
tion does not require appeal to classical 
market power considerations. Indeed, except 
under restrictive assumptions, vertical in- 
tegration cannot be employed as a mecha- 
nism to extract monopoly or monopsony 
rents. Hymer avoids separate treatment of 
vertical direct foreign investment, but hints 
that sequential monopoly may be at its heart, 

_ blind to the spurious nature of leverage theo- 
ries of vertical integration. In any event, 
Hymer appears unaware of the organiza- 
tional efficiencies which can be associated 
with vertical integration, and misinterpreted 
the welfare implication of the MNE on this 
account. 

The explanation of horizontal direct for- 
eign investment requires the coupling of two 
requirements. One is that the firm possess a 
rent-yielding asset of some kind (for exam- 
ple, know-how) which warrants utilization in 
offshore production facilities, and the second 
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is that market transactions (know-how, li- 
censing arrangements) are inferior to direct 
foreign investment as instruments for ap- 
propriating rents from the sale of the services 
of the asset in foreign markets. This is be- 
cause of both the revenue-enhancing and 
cost-saving properties of the MNE. Direct 
foreign investment will be selected where 
contractual difficulties such as the ability to 
price know-how, or to write, execute, and 
enforce use restrictions governing technology 
transfer arrangements are anticipated. The 
intra-organizational mode for transferring 
technology is not only revenue enhancing 
but also cost saving, as empirical studies 
have demonstrated (my 1977 article). Hymer 
tacitly recognized these cost-saving aspects 
of horizontal direct foreign investment (1976, 
p. 50) and explicitly recognized its revenue- 
enhancing properties, which he chose to em- 
phasize, bluntly stating that “monopoly 
problems pervade any discussion of interna- 
tional operations and direct investment” 
(1976, pp. 85-86). In a technical sense, Hy- 
mer was correct, in that in the presence of 
perfect competition and frictionless markets, 
the incentives for direct foreign investment 
disappear. However, applied welfare econo- 
mists are unlikely to view any departure from 
perfect competition with alarm. What is 
needed, and what was not supplied by Hy- 
mer, was an assessment of the comparative 
welfare properties of multinational firms and 
the market alternatives. Hymer’s compari- 
sons of the MNE with the frictionless market 
fiction was inapposite and fueled host-coun- 
try antagonism towards the MNE. 

Hymer’s thesis has stimulated a flurry of 
books and articles on the multinational firm, 
including P. J. Buckley and Mark Casson 
(1976) and Alan Rugman (1982). As Charles 
Kindleberger (1984, pp. 180-81) points out, 
there isn’t all that much in this literature that 
cannot be found in Hymer. What is accom- 
plished, however, is a reemphasis away from 
market power concerns and towards the 
economies associated with internalization, a 
literature which is derived from Williamson 
(1975). Departures from perfect competition 
in product markets and transactional advan- 
tages from internalization are needed to ex- 
plain horizontal DFI, but Hymer chooses 
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only to emphasize and develop the former. 
The new literature therefore provides a 
much-needed balance.? The principal de- 
ficiency is that the internalization arguments 
are insufficiently micro analytic, failing to 
establish a structure which can discriminate 
between situations where direct foreign in- 
vestment is more efficient than alternative 
organizational modes. Clearly, direct foreign 
investment isn’t the most efficient mode of 
organization in all circumstances where a 
firm possesses an advantage which is the 
foundation of a business opportunity abroad. 
The contingent framework which is needed 
to create a theory of the MNE is sketched in 
my papers (1981, 1983), where it is shown 
that the incentives to use nonmarket modes 
for horizontal transactions swing upon the 
degree to which the technology in question 
cannot be evaluated, packaged, and pro- 
tected using contractual instruments. In the 
case of vertical transactions, the presence of 
transaction-specific assets generating ex post 
“lock in” conditions is the key incentive 
driving foreign direct investment. Needless 
to say, these conditions don’t exist all the 
time, and arm’s length contracts will often 
suffice. 


H. Host-Country Controls 


The transaction cost theory embedded in 
the above explanation of the MNE also con- 
tains some interesting policy conclusions. 
Besides maintaining that the MNE ought 
mainly to be regarded in economizing terms, 
the micro-analytic lens afforded by transac- 
tion-cost economics enables one to assess, 
from an efficiency perspective, the desirabil- 
ity of host countries exercising special con- 
trols over the activities of MNEs. 

The need for special governance over the 
MNE depends in large measure on whether 


TIt is noteworthy, however, that subsequent work in 
the spirit of Hymer, such as Richard Caves (1971), chose 
to emphasize the monopoly issues and neglected the 
internalization issues which are mentioned in Hymer but 
not well developed. Caves (1982) has subsequently re- 
dressed this misemphasis and signed on to the transac- 
tion cost thesis. 
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the host country provides transaction-specific 
assests to support the MNE. This might be 
the case, for instance, if the host country 
dedicates roads and electric utilities to sup- 
port a particular MNE, or if workers develop 
special skills to meet the needs of an MNE 
affiliate. When specialized assets are devel- 
oped for the foreign firm, they cannot be 
redeployed easily should the MNE decide to 
pull out, or to otherwise adjust its plans 
opportunistically. The host country has in- 
centives to develop investment safeguards in 
these circumstances. These can take many 
forms, including some type of penalty for 
early withdrawal or delayed expansion, or 
the creation of specialized governance struc- 
tures for resolving disputes between the MNE 
and the host country. Alternatively, the MNE 
could be asked to post a bond, engaging in 
what Williamson (1983) refers to as the ex- 
change of hostages. Despite safeguards of the 
type indicated, additional benefits might 
accrue from information disclosure involving 
relevant strategic plans, or informational 
representation on the Board of Directors, as 
this might enable the host country and 
workers with firm-specific skills to anticipate 
future developments and plan accordingly. 
Failure to design such governance structures 
may result in host countries failing to pro- 
vide the necessary infrastructure. It bears 
repeating, however, that special governance 
or regulatory machinery is not needed unless 
the host country is deploying specialized as- 
sets to support the foreign firm. 

The argument is also symmetrical and more 
empirically relevant when viewed from the 
MNE’s perspective. If MNEs are to invest 
specialized assets dedicated to the host coun- 
try, immobile plant and equipment being a 
case in point, investment safeguards are 
needed. An expropriation price agreed upon 
ex ante which the MNE can trigger at its 
discretion, somewhat analogous to certain 
types of severance pay in employment con- 
tracts, is one such possibility. Arbitration is 
another. Failure to design machinery of this 
kind will dissuade direct foreign investment 
when specialized nonredeployable assets are 
needed for efficient production. Alterna- 
tively, the MNE will extract a “fee” to offset 
this risk. The fee might take the form of 
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higher prices for goods sold in the host coun- 
try, and/or lower prices for commodities 
purchased. 


HI. Dynamic Considerations 


The literature on the MNE, whether em- 
phasizing market power or efficiency, suffers 
from a common deficiency: underemphasis 
on dynamics. The historical evidence shows 
American and British MNEs transitioning to 
offshore production after first establishing a 
sales branch abroad which in turn commonly 
preceded the establishment of contractual re- 
lationship with a foreign sales agent (Steven 
Nicholas, 1983). Agency contracts were un- 
satisfactory, containing vague and difficult to 
enforce performance clauses. Attempts to 
shore these up by specifying, quantitatively, 
budgets for traveling, advertising, engineer- 
ing support, and the like, as well as certain 
inventory levels on the agents’ premises 
proved unsatisfactory. The transition from 
agency to branch sales office was facilitated 
by the manufacturer’s gradual accumulation 
of information about the foreign market, 
acquired through monitoring its foreign 
agents, and by expansion in sales volumes to 
levels which would support a facility of 
minimum economic size. The establishment 
of a sales branch also demonstrated to 
customers a more solid commitment on the 
part of the manufacturer to support the 
market in question. Often triggered by the 
failure or termination of an agent, the estab- 
lishment of a foreign sales subsidiary subse- 
quently became the platform upon which a 
manufacturing investment was made (Alfred 
Chandler, 1977, p. 369). However, the transi- 
tion to manufacturing depended upon the 
relationship of production costs abroad to 
production costs at home plus tariffs and 
transportation, as well as governance con- 
siderations. Nevertheless, as Yair Aharoni 
(1966) points out, the direct investment pro- 
cess is governed by more than just economic 
incentives. An initiating force, galvanizing 
the organization into action, is often needed. 
The presence of a sales office also assists 
information collection, thereby significantly 
lowering perceptions of uncertainty, and 
raising the probability that a firm will engage 
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in direct foreign investment if the underlying 
cost conditions permit it. Clearly, transac- 
tion-cost economics must be married to 
organizational decision theory if the dy- 
namics of channel selection are to be better 
understood. 


IV. Conclusion 


The Hymer thesis cast the MNE and di- 
rect investment in a new light. The contribu- 
tion was considerable, though the analysis 
was incomplete, and the welfare conclusions 
misleading. Considerable progress has been 
made in the last two decades in embellishing 
the theory and correcting the errors. More 
work needs to be done in understanding the 
distinctive characteristics of the MNE, its 
internal governance structure, and its incen- 
tive limits. Progress in this area is unlikely 
to be rapid until our understanding of the in- 
ternal resource allocation and governance 
processes within firms begins to match our 
understanding of how these processes work 
in markets. 
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Hymer and Public Policy in LDCs 


By DONALD J. LEcRAW* 


Initially this paper was titled, “Stephen 
Hymer’s Influence on Public Policy in 
LDCs.” In an attempt to research this im- 
possible subject, I conducted a citation search 
in the SSCI. The SSCI listed 442 citations in 
192 different journals over the period 1977 to 
1983, a count that places Hymer in the top 
five writers on international business and the 
multinational enterprise over that period.-His 
writings were cited in journals devoted to 
law, history, philosophy, sociology, psy- 
chology, political science, geography, busi- 
ness, anthropology, broadcasting, peace re- 
search, statistics, migration, and urban, 
regicnal, agricultural, trade, financial, labor, 
industrial, and development economics; they 
were cited in journals devoted to the study of 
Africa, Asia, Latin America, as well as 
Europe, Australia, New Zealand, and North 
America; and they were cited by authors 
across the spectrum from arch conservative 
to radical political economists. The breadth 
of discipline, geography, and viewpoint of 
the authors who found Hymer’s writings use- 
ful in their analysis reflects Hymer’s multi- 
disciplinary approach to problems, the origi- 
nalizy of his insights, the clarity of his 
thought, and the forcefulness of his writing. 

Although Hymer is best known for his 
work on the multinational enterprise (MNE), 
he also was intensely concerned with prob- 
lems of less developed countries (LDCs) and 
the public policies they might use to alleviate 
the problems arising from trade and foreign 
direct investment (FDI). In his analyses, 
. Hymer started from his base in economics, 
especially the economics of the MNE, but 
also used the insights of historical, political, 
and sociological analysis to illuminate these 
complex subjects. In using this approach Hy- 
mer may have fallen between two camps in 
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the analysis of public policy issues in LDCs: 
the “pure” economists (who have often 
viewed him as a bright, but misguided and 
ultimately fallen angel) on the one side, and 
the radical political economists (who have 
viewed him as a rising, if somewhat back- 
ward star) on the other side. Instead of 
bridging the gap, Hymer may have fallen 
into it: his insights cited, but his conclusions 
discounted as faulty or half-formed. This is. 
unfortunate, since Hymer, writing in the 
1960’s and early 1970s, speaks directly to 
many of the concerns of today and of the 
future: the New International Economic 
Order, the North-South dialogue, and the 
basic needs of those at the bottom of the 
income distribution in high-income and low- 
income countries alike. 

Hymer’s writings addressed two major 
questions: how best should a small, develop- 
ing country interact with the world economy 
through trade, inward (and outward) FDI, 
and technology licensing? How best should 
such a country organize its internal economic 
activity to meet the needs of all its people, 
especially those in the lower two-thirds of 
the income distribution? 

To understand Hymer’s approach to the 
analysis of these two questions and his con- 
tribution to public policy in LDCs, it is 
useful to set them within the context of 
his background, education and experience. 
Hymer was a Canadian. He grew up and 
received his first university degree in Canada, 
a country with a small, open economy, which 
largely exports raw materials and imports 
manufactured products, and whose manufac- 
turing, energy, and mining sectors are domi- 
nated by subsidiaries of MNEs. In many 
ways, Canada was (and is) akin to the LDCs 
and his interests naturally turned in their 
direction. He was educated as an industrial 
organization economist at McGill and MIT. 
His experience and education, therefore, gave 
him a knowledge of large, multinational en- 
terprises and the tools to analyze them. After 
MIT, Hymer worked in Ghana where he saw 
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the harsh effects of poverty in the aftermath 
of colonial imperialism and ‘the neocolonial 
economic system of trade and the MNE. He 
soon concluded, however, that economics by 
itself was not a useful tool of analysis of the 
problems in LDCs—as he wrote: “Both in 
my study on Ghana and my study of direct 
foreign investment the disproportion be- 
tween the questions I was asking and the 
tools I had to deal with them grew daily” 
(1979, p. 277). 

Hymer returned to teach at Yale during 
the time of the “Greening of America,” when 
many were questioning both the value of the 
fruits of capitalist economic development and 
the costs of the political, social, and military 
system with which it was linked. In Canada, 
where Hymer worked with the Task Force 
on the Structure of the Canadian Economy 
in the late 1960’s, one of the forms of this 
revolt was a rise in economic nationalism 
which questioned the benefits and costs of 
Canada’s close links with (some called them 
the yoke of) the United States through trade, 
technology, and MNEs. The conclusions of 
this Task Force Report eventually led to the 
formation of FIRA (the Foreign Investment 
Review Agency) and Canada’s following the 
_ “Third. Option” to attempt to diversify its 
trade away from the United States. 

It is difficult to summarize and char- 
acterize Hymer’s conclusions for public poli- 
cy in LDCs, since his method of analysis 
and conclusions changed and developed so 
substantially over his life. Yet it is also incor- 
rect to concentrate on his later papers, since 
several of his early papers (see Hymer and 
Stephen Resnick, 1969) are among the most 
often cited in the literature. With this brief 
background, we can turn to the two funda- 
mental questions for Hymer and public policy 
in LDCs. 


I. The Implications of an Open Economy 
for LDCs 


Throughout his writings, Hymer recog- 
nized that international trade and FDI had 
the potential to increase world economic 
efficiency and accelerate the economic devel- 
opment of LDCs through the international 
market system. 
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The multinational corporations... will 
probably spread production more even- 
ly over the world’s surface... [and] be a 
force for diffusing industrialization to 
the less developed countries... . 

[1971b, p. 119] 


..-[A]n industrial program which fails 
to open up the national market and 
indeed provides shoddy goods to 
substitute for goods previously im- 
ported from abroad can bring about a 
retreat [to inefficient production] and 
away from specialization and exchange. 
...From the point of view of govern- 
ment policy, two important targets are 
a dynamic industrial sector...are a 
communications and transport system 
to facilitate the flow of goods, capital, 
and labor among all the trading 
partners... . 

[Hymer-Resnick, 1969, p. 505] 


The question of income distribution both 
among and within countries was central to 
Hymer’s writings. While recognizing the 
potential benefits of trade and foreign direct 
investment, Hymer concluded that the in- 
stitutional structure through which they were 
conducted led to a disproportionate share of 
the benefits being realized by high-income 
countries (and by small groups within those 
countries) and a disproportionate share of 
the costs being realized by low-income ones. 
His early industrial organization analysis of 
the MNE led him to the conclusion that 
firms engaged in FDI to preserve and extend 
their oligopoly power. In his thesis, Hymer 
(1976) concluded that in addition to the 
(small) efficiency loss in resource allocation 
arising from oligopolistic pricing by MNEs 
above the competitive price (arguably offset 
by the dynamic innovations of MNEs), the 
transfer rectangle from consumers to pro- 
ducers could accrue to stakeholders in the 
MNE located aboard. In addition, the MNE 
had the ability to reduce the host country’s 
participation in its supranormal profits 
through manipulation of transfer prices on 
international intrafirm transfers of goods, 
services, capital and technology. Similarly 
for the gains from international trade, Hy- 
mer and Resnick concluded: “Much of the 
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gains from export growth went to the 
government, to urban centers, and to local 
and foreign elites” (1970, p. 485). 

Beyond these problems of the distribution 
of the benefits of an open economy, Hymer 
identified several other economic problems 
arising from international involvement: inap- 
propriate products (which developed and 
catered to “wants” rather than to “needs”); 
inappropriate production technology; con- 
centration and urbanization of economic ac- 
tivity: and labor force dislocation and the 
wasting of human capital (through “slash 
and burn” strategies of financial capital mo- 
bility). 

In his early writings, Hymer raised the 
possibility that these economic costs to an 
open economy from international trade, 
capital, FDJ, and licensing could be reduced 
by government regulation at the national 
and multinational level. This possibility was 
squazely in the tradition of Hymer’s school- 
ing of reformist government intervention. 
Ultimately, however, he concluded that these 
instruments of public policy would be largely 
ineffective against the power of MNEs, and 
the governments and segments of society that 
benefited from them and supported them. 
Suck government intervention might increase 
the benefits flowing to LDCs, but not to the 
point at which the net economic, social and 
political benefits would be positive. 

This negative outcome of international 
economic interaction was due to the unequal 
distribution of power —both economic power 
and political power—between the groups 
competing for the benefits generated by an 
open world economy. Hymer saw the MNE 
(and the international economy under the 
regime of the MNE) as organized in a com- 
plex pyramid of power, information, activity, 
and wealth. At the top of the pyramid were 
the head offices of MNEs located in a few 
metropolitan centers in high-income coun- 
tries. From these heights, the MNE planned 
and controlled worldwide operations in 
R&D, production, and marketing. Below 
them in the hierarchy lay the coordinators 
located in regional centers in the home coun- 
try and abroad. At the lowest level lay the 
specialized functional levels of production 
and distribution located in the countries of 
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the periphery. By this organizational struc- 
ture, MNEs could reap the benefits of both 
decentralization and centralization, differ- 
entiation in production and marketing, and 
integration in coordination, planning and 
control. It also allowed MNEs to draw the 
surplus generated by their operations in trade 
and investment toward the top of the pyra- 
mid. At the same time it isolated the units 
(host-nation states and labor) at the bottom 
to render them powerless to seize the benefits 
of international exchange for themselves in- 
dividually or to unite to achieve their goals 
as a group. “There is a close correspondence 
between the centralization of control within 
the corporation and the centralization of 
control within the international economy. 
The multinational corporation system thus 
does not seem to offer the world either na- 
tional independence or equality” (Hymer, 
1971c, pp. 8-9). 

Similarly, Hymer concluded: “interna- 
tional trade... is often based on a division 
between superior and subordinate rather than 
a division between equals” (1971d, p. 12). 

Even if the countries of the periphery could 
gain the information, expertise, determina- 
tion, and power to deal with MNEs and to 
shift the balance of international trade to- 
ward their favor, the governments of the 
high-income countries, the homes of the 
MNEs, would intervene in their role as pro- 
tectors and champions of the existing eco- 
nomic structure in general and MNEs in 
particular: “In the last analysis, markets 
come out of the barrel of a gun, and to 
establish an integrated world economy on 
capitalist lines requires the international 
mobilization of political power” (Hymer, 
1972, p. 93). 

Given these economic, organizational, and 
political realities, Hymer concluded that 
public policy in LDCs should be directed 
toward disengagement from the international 
system of trade and foreign direct investment 
both by blocking trade and FDI, and by 
heavily regulating them. By these actions, 
LDCs could develop to suit the basic needs 
of their people. Under this development path, 
LDCs “wouid have little need for multina- 
tional corporations” (Hymer, 1972, p. 105) 
and “some withdrawal from international 
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trade was necessary to make the life made 
possible by science pleasant and worthwhile” 
(Hymer, 1971d, p. 19). 


II. International Structure of Economic Activity 


Given Hymer’s public policy prescriptions 
that LDCs should distance themselves from 
the international economy, his second major 
question is how they should organize their 
internal economies to best accomplish this 
goal. 

On this question, Hymer’s views changed 
most radically and completely. In an early 
article (1971la), Hymer concluded that in 
Ghana both the British colonial administra- 
tion and the Nkrumah socialist government 
impeded economic development and reduced 
future development potential by actively dis- 
criminating against the entrepreneurial class: 
the British with an aim of perpetuating em- 
pire and the post-independence government 
in order to channel economic activity through 
the state. Hymer concluded that in the future 
public policy would: “Hopefully not place 
much value on the development planning 
from above that has characterized most of 
Ghana’s experience up until now” (1971a, 

. p. 178). 

Hymer soon changed his positive conclu- 
sions on the efficacy of using the en- 
trepreneurial class in LDCs as the primary 
engine for development. He based this con- 
clusion on three propositions. First, as de- 
scribed above, the international economic 
system in general and MNEs in particular 
are antithetical to development in LDCs. 
Second, the entrepreneurial (capitalist) class 
in LDCs are likely to be co-opted to join 
with MNEs in their exploitation of LDCs 
since “...in the last analysis their [the native 
capitalist class] interest lies with the interna- 
tional system” (1979, p. 259). 

Third, even if the national capitalist class 
tried to act in the national interest, they “are 
very weak and in no way a match for inter- 
national capital” (1979, p. 259) and would 
soon be bought out or forced out of business. 

_ Since “national capital” cannot be relied 
upon to protect and foster national develop- 
ment, the best and, in fact, the only real 
alternative is “state capital”: 
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The counterstrategy for the underde- 
veloped country is national planning. It 
seems to me that only such an organi- 
zation could be efficient in mobilizing 
the strengths of the population as a 
whole in the interest of the population 
as a whole. [1979, p. 255] 


The primary goal of such a develop- 
ment policy would be to provide 
minimum standards of health, educa- 
tion and food and clothing for the en- 
tire population. f1971c, p. 11] 


Hymer (1979) concluded that national social- 
ist planning would have several advantages: 
it would centralize national decision making 
at one point; allow scope for planning econ- 
omies of scale; subordinate economic deci- 
sions to political and social ones; increase a 
nation’s bargaining power, expertise, and in- 
formation base in dealing with the interna- 
tional economy; create a polycentric’ system 
to facilitate international nation to nation 
interaction; and decrease the distinction be- 
tween the periphery and the center of the 
world economy. Such a system, if imple- 
mented soon, might also be able to take 
advantage of the temporary breakdown in 
the MNE oligopolistic consensus and open 
conflicts between MNEs brought about by 
the emergence of European and Japanese 
MNEs. 

Hymer recognizes that there might be eco- 
nomic costs to such a development policy, 
but: “the high productivity of the new tech- 
nology allows countries greater scope for na- 
tional independence, since it becomes far less 
urgent to economize on scarce resources” 
(Hymer and Robert Rowthorn, 1970, p. 87). 
There may also be political costs to such a 
system, but: “Problems of ensuring democ- 
racy within a region would remain, but they 
would seem to be more tractable than ones 
associated with world stratification by multi- 
national corporations” (1979, p. 255). 


I. Summary 


Hymer’s writings on public policy in LDCs 
focused on one set of questions: “The ques- 
tion is not so much whether industry will 
grow rapidly, but who will organize it— na- 
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tional capital, state capital, or foreign capi- 
tal” (1979, p. 250). 

Hymer concluded that development via 
the use of socialist state capital was the only 
means by which LDCs could foster growth 
to benefit all their population since foreign 
capital and foreign trade with high-income 
countries lead to inequality and subjugation: 
“underdevelopment is created by the same 
process as development and forms, as it were, 
the ugly underbelly of affluence” (Hymer 
and Resnick, 1969-70, p. 191). To reverse 
this pattern of inequality it is necessary for 
LDCs: “...to build a system that will reflect 
as closely as possible what the heart of the 
people demands, we need a world economy 
where information can move freely between 
nations but capital, that is, power cannot” 
(Hymer, 1979, p. 255). 


IV. Retrospective 


Since so many of Hymer’s writings were 
devoted to what will be and what should be 
in the long run, perhaps ten to fifteen years 
is not time enough for a fair assessment of 
the accuracy of his conclusions. Nonetheless, 
at least in the short run, it would be fair to 
say that, in general, things are not progress- 
ing along the path Hymer envisioned or de- 
sired. 

The United States has disengaged in Viet- 
nam and the major instances of overt imperi- 
alist aggression against LDCs are the victori- 
ous Vietnamese in Cambodia and Laos, and 
the Russians in Afghanistan. Trade unions, 
one possible counterbalance to the power of 
MNEs, are less of a political and economic 
force than ten years ago, with the exception 
of the Solidarity Trade Union in Poland, a 
socialist country. Following the example of 
Japan, LDCs led by Singapore, Hong Kong, 
Taiwan, and Korea have embarked on a 
more outward-looking trade and investment 
development strategy. Even China and India 
are beginning to look outward in trade and 
FDI. The oligopolistic consensus between 
MNEs from the United States, Europe, and 
Japan foretold by Hymer has not as yet 
materialized (in fact, competition has in- 
creased) despite increased interpenetration of 
home-country markets through FDI and 
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joint ventures. The MNEs and export-ori- 
ented national firms based in LDCs have 
grown in number, size, and power as LDCs 
have gained increased access to technology, 
capital and expertise in international busi- 
ness. 

Yet, despite these developments, the LDCs 
as a group are now more, not less, dependent 
and subservient to high-income capitalist 
countries. Hymer correctly analyzed the cur- 
rent problems of LDC debt and trade pro- 
tectionism: 


...[T]hese countries [the LDCs] find 
that the major creditor countries com- 
pete vigorously in offering suppliers 
credit but form a united front when 
collecting debt. [1979, p. 247] 


It is not clear that the West has the 
economic agents to...open up market- 
ing channels for the underdeveloped 
world...or the ability to readjust its 
own structure of production to allow 
importation of goods from the periph- 
ery. 
_ [Hymer-Resnick, 1969-70, p. 190] 


It is unfortunate that Hymer is not here to 
help LDCs formulate public policy in re- 
sponse to these problems. 

As a last ironic note, Canada, which so 
influenced Hymer’s ideas, has turned away, 
at least for the present, from the path of 
nationalism and socialism he advocated: 
FIRA has been disbanded; the third option 
is dead; and free trade with the United States 
is being actively discussed by a new con- 
servative government. 
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HUMAN CAPITAL AND CULTURE: ANALYSES OF VARIATIONS 
IN LABOR MARKET PERFORMANCE‘ 


Religion and the Earnings Function 


By NIGEL Tomes* 


Economics is fundamentally atheistic. Re- 
ligiovs beliefs, practices, and behavior play 
no role in the life of homo economicus. 
Recently, however, there has been some in- 
terest in earnings differentials between reli- 
gious groups. There are a number of motiva- 
tions for this research. First, the analysis of 
earnings differentials by religion extends the 
analysis of intergroup differences beyond the 
narrow focus on black-white and male-female 
differences, to groups where differences in 
ability associated with religious, ethnic, or 
cultural factors may be of considerable im- 
portance. Second, religion may be an im- 
portant dimension of family background and 
environment—family values, skills, endow- 
ments, goals and culture inherited or acquired 
during childhood—-which influence earnings, 
the rate of return to human capital, and the 
intergenerational transmission of economic 
status. 

This paper summarizes recent theoretical 
models and empirical research regarding the 
influence of religion on earnings and the rate 
of return to human capital. Empirical results 
from the 1981 Canadian Census are also 
reported. 


I. Theoretical Perspectives 


The intergenerational transmission of reli- 
gious affiliation appears substantial. Over 80 
percent of adult U.S. males, belonging to a 
major religious group (Protestant /Catholic/ 


tDiscussants: Barry Chiswick, University of Ilinois- 
Chicago; Stephen Steinberg, Queens College, CUNY. 
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Jewish) claimed affiliation with the religion 
in which they were raised (see my 1984 article, 
Table 2). The institution of the family ap- 
pears therefore to perform a central role in 
determining religious behavior. 

Gary Becker and I (1979) provide a theo- 
retical framework for analyzing the intergen- 
erational transmission of economic status and 
other characteristics in which children are 
assumed to receive endowments determined 
by the reputation and “connections” of their 
families, the genetic constitutions of parents, 
and the learning, skills, and goals acquired 
through belonging to a particular family cul- 
ture. Such endowments are potentially im- 
portant determinants of human capital in- 
vestments and the rate of return on such 
investments. Religious affiliation represents 
one measurable dimension of family endow- 
ments and culture. 

More generally the formative years in the 
family can be viewed as producing not only 
human capital, but also “religious capital” 
—including ethical and moral codes of be- 
havior governing consumption, the allocation 
of time and interpersonal relationships. Reli- 
gious capital and human capital may inter- 
act, both in the accumulation process and in 
utilization. Greater ability or human capital 
may increase the capacity to learn and retain 
religious tenets. The role of Protestant Sun- 
day School in the rise of literacy is consistent 
with such complementarity (Lee Soltow and 
Edward Stevens, 1981). Complementarity in 
production would lead families with higher 
desired stocks of religious capital to make 
greater investments in human capital, due to 
its additional benefits in the religious sphere. 
Other things equal, greater investments would 
result in lower returns to human capital. 

Religious capital and human capital may 
also interact in the marketplace. Investing in 
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religious capital may involve the acquisition 
of traits such as honesty, diligence, and reli- 
ability, that are compensated in the labor 
market and may affect the returns to human 
capital. Monitoring and sanctions by group 
members may ensure greater adherence to 
these tenets among members than by other 
individuals, creating incentives among em- 
ployers to use religion as a signal for produc- 
tive characteristics. Religious beliefs may 
prohibit or proscribe certain skills, occupa- 
tions, and working practices (for example, 
the rejection by the Amish of modern tech- 
nology). Such restrictions appear likely to 
lower earnings by reducing the choice set of 
religious adherents. Whether the returns to 
human capital are increased or reduced de- 
pends on such factors as whether prohibited 
occupations are human capital intensive. 

One hypothesis regarding the interaction 
between religion and the return to human 
capital concerns the earnings of Jews. The 
argument, formalized by Reuven Brenner and 
Nicholas Kiefer (1981), is that because of 
their past cultural history of the expropria- 
tion of material wealth, Jews make greater 
investments in human capital, which is em- 
bodied and transportable, and receive a lower 
rate of return. In contrast, Becker has conjec- 
tured that the high incomes and achieve- 
ments of Jews are explained: by high mar- 
ginal returns on human capital investments. 

Religious affiliation that influences earn- 
ings and human capital investments should 
also affect other dimensions of family choice. 
In particular “quality-quantity” models em- 
phasize that parental investments in children 
and fertility are jointly determined (see 
Becker’s and my article, 1976). Thus high 
returns to the human capital of Jews may 
explain their low fertility levels. Conversely, 
religious tenets regarding fertility should also 
influence parental investments. Thus, if Ro- 
man Catholics face additional psychic costs 
of birth control, and this lowers the price of 
numbers of children, the resulting larger 
family size would tend to reduce investments 
in each child and raise the marginal returns 
on such investments. 

Finally, there are other channels through 
which religion may influence earnings. Reli- 
gious sanctions on divorce may increase the 
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expected duration of marriage and hence 
encourage greater specialization and division 
of labor between spouses raising the labor 
market skills and earnings of one spouse. 
Moreover, religious institutions may help re- 
solve intergenerational conflicts regarding 
parental investments in children and recipro- 
cal reimbursement and support of the elderly. 
However, so far, these possibilities have not 
been examined in the literature. 


II. Empirical Studies 


Sociologists have devoted some attention 
to income differentials by religion. The find- 
ing that Jews receive higher incomes than 
non-Jews, controlling for a variety of char- 
acteristics, appears almost universal. The 
ranking of Catholics and Protestants has been 
more controversial. Andrew Greeley (1976), 
in particular, has argued forcefully that 
Catholics earn more than similar Protestants 
and are members of the American economic 
elite in terms of income. Other researchers 
report no significant difference. However, 
most of these studies analyze income rather 
than earnings and constrain the effects of 
religion to be additive, so that the returns to 
human capital are not permitted to vary 
across religious groups. 

Recent studies by economists employ the 
human capital framework. Barry Chiswick 
(1983) examined the earnings of Jewish males 
using the 1970 U.S. Census. In the absence 
of information on religion, Chiswick iden- 
tifies Jews as individuals with a Yiddish or 
Hebrew mother tongue, restricting his atten- 
tion to second-generation Americans. Com- 
pared with non-Jews, Jewish men have 16 
percent higher earnings (other things the 
same), a 20 percent higher rate of return to 
schooling (0.081 vs. 0.068) and a steeper 
experience-earnings profile—suggesting that 
American Jews are more productive in creat- 
ing and using human capital. These results 
represent evidence against the hypothesis that 
the investment portfolio of Jews is “biased” 
towards human capital, since this implies a 
lower return to the human capital of Jews. 

My article (1983) analyzes earnings dif- 
ferences by religion using the 1971 Canadian 
Census that contains information on reli- 
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gious affiliation and hence permits the direct 
identification of Jews. The estimated returns 
to Jews from schooling and experience ex- 
ceed those of other non-Jews, and in a num- 
ber of cases these differences are statistically 
significant. Given the small number of Jews 
in the sample, these findings buttress Chis- 
wick’s conclusion that Jews receive higher 
rate of return on human capital. By way of 
contrast, the payoff to Jews from a university 
degree, holding years of schooling constant 
(the “credential effect”), is less than to other 
groups, and does not differ significantly from 
Zero. 

Comparing other religious groups in Cana- 
da, tke returns to Protestants from schooling, 
experience, and a university degree exceed 
those to Roman Catholics. The coefficients 
imply considerable differences across reli- 
gious groups in the lifetime earnings (human 
wealth). Ronald Meng and Jim Sentance 
(1984) find that these differences persist when 
the usual measures of family background are 
included. The observation that Catholics 
make smaller investments than Protestants 
and receive a lower rate of return is incon- 
sistent with the hypothesis that these dif- 
ferences are a reflection of divergent fertility 
behavior. Rather, differences in abilities, 
school quality, and other factors may result 
in lower returns to human capital to Catholic 
families. 

My recent study (1984) analyzes the inter- 
action of religion and earnings using U.S. 
survey data—the NORC General Social 
Survey. One advantage of these data is that 
they identify the religion in which an individ- 
ual was raised—a measure that is clearly 
preferable in terms of exogeneity. When reli- 
gious differences are constrained to be ad- 
ditive, apart from a Jewish differential, there 
is virtually no evidence that religious back- 
ground affects earnings. This contrasts with 
Greeley’s claims of a sizeable Catholic ad- 
vantage, based on analysis of the same data. 
The explanation appears to lie in the use of 
family income rather than earnings and 
the limited set of regressors employed in 
Greeley’s study. In separate earnings regres- 
sions the marginal returns to Catholics from 
college education exceed those to similar 
Protestants (see my article, 1984, Table 4). 
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This offsets the disadvantage to Catholics of 
lower precollege returns. Hence the largest 
Protestant-Catholic differential (about 18 
percent) occurs amongst high school grad- 
uates who do not enter college. This differ- 
ential narrows at higher levels of schooling 
and implies that the secular growth in educa- 
tion will narrow the earnings differential be- 
tween major religious groups. 


I. Further Results 


Tables 1 and 2 present additional results 
based on the 1981 Canadian Census. The 
sample consists of native-born males age 
25-64 who worked in 1980. The empirical 
human capital specification is similar to that 
employed in my article (1983) (see also Notes 
to Table 1). In Table 1, the effects of reli- 
gious affiliation are constrained to be ad- 
ditive—only the intercepts are permitted to 
differ across religious groups. The reference 
group is Protestants. There are two possible 
ways of identifying Jews—either by ethnic 
background or current religious affiliation. 
Not surprisingly these measures are highly 
correlated: 0.92. The coefficients reported in 
line 1 imply that, other things equal, Ethnic 
Jews earn 12.7 percent more than Protes- 
tants, while the residual group (no religion/ 
other religion) earn 5.1 percent less than 
Protestants. Both these differences are highly 
significant. There is no Catholic-Protestant 
differential. If Jews are identified by religion 
(line 2), the Jewish advantage declines to 
10.2 percent. When both Jewish ethnicity 
and religion are included, only the ethnic 
variable achieves significance (line 3). 

The results reported in lines 1-3 may re- 
flect the different spatial location of religious 
groups. Jews in particular are highly urban- 
ized: 95 percent live in the 13 largest cities; 
70 percent in the two largest cities: Toronto 
and Montreal. When the sample is restricted 
to the large cities (line 4), the Jewish differen- 
tial declines to 7.25 percent—equivalent to 
the payoff from 1.8 years of schooling. The 
earnings disadvantage to the residual group 
increases slightly to 6 percent. 

The final two lines of Table 1 divide the 
sample between Quebec and the rest of 
Canada, since Quebec differs linguistically, 
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TABLE 1—-EARNINGS FUNCTIONS FOR RELIGIOUS 
Groups IN CANADA, 1980: ADDITIVE EFFECTS. 


. No Religion 

Ethnic Religious Roman  /Other 
Sample Jews Jews Catholics Religion 
1) All Canada 0.120 - 0.004 —0.052 
(4.946) (0.624) (6.787) 

2) All Canada - 0.097 0.005  —0.052 
(3.983) (0.628) (6.813) 

3) All Canada 0.155 —0.037 0.004 —0.052 
(2.613) (0.640) (0.593) (6.813) 

4) 14 Cities 0.070 - —0.010 —0.061 
(2.943) (0.983) (5.868) 

5) Canada excl. 0.107 - —0.004 —0.051 
Quebec (3.553) (0.522) (6.184) 

6) Quebec 0.177 - 0.047 —0.070 
(4.110) (2.032) (2.300) 


Notes: Sample: Canadian-born males age 25-64 (inclu- 
sive), ethnic origin not Chinese or black, with positive 
weeks worked in 1980 and positive earnings (from em- 
ployment plus self-employment), not in the armed forces 
and able to speak one of the official languages (N = 
80,986: 1 percent Jews, 39 percent Protestants, and 47 
percent Catholics). 

Dependent variable: natural log, of earnings (1980). 

Other variables in the regression (coefficients not 
reported): Years of schooling, experience and its square, 
log of weeks worked, dummy variables for: language, 
provincial and urban location, ethnic origin, university 
degree, self-employment, government employment, and 
not married, intercept. 
. Coefficients are reported on dummy variables for 
religion, Reference group ‘is Protestant: Anglican, 
Baptist, Lutheran, Mennonite, Pentécostal, Presbyterian 
or United Church (combined Methodist and Congrega- 
tional)... 

Absolute value of t-statistics are shown in paren- 
theses. 


culturally, and perhaps economically from 
the rest of Canada. Earnings differentials by 
religion appear larger in Quebec: Ethnic Jews 
earn 19.4 percent more, Catholics 4.8 percent 
more, and the residual group 6.8 percent less 
than Protestants. 

Table 2 reports the coefficients on human 
capital variables when separate regressions 
are estimated for major religious groups. In 
terms of the returns to schooling there are 
two groups: Ethnic Jews and Protestants re- 
ceive a rate of return of 4.4 percent (lines 
1-2), while Catholics and the residual group 
receive returns of 3.4 percent (lines 3-4). 
However the schooling coefficient for Jews 
does not -differ significantly from that of 
other groups. More generally, there is very 
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TABLE 2— EARNINGS FUNCTIONS FOR RELIGIOUS 
GROUPS: SELECTED COEFFICIENTS 


Years of Expér- University 


Sample Schooling ience Degree 
A. All of Canada . M 
1) Ethnic Jews 0.643 0.047 0.250 
(3.485) (5.800) (2.920) 
2) Protestants 0.044 0.037 0.158 
(27.513) (26.840) (10.667) 
3) Roman Catholics 0.034 0.034 0.224 
(26.044) (30.506) (17.424) 
4) No Religion / 0.034 0.039 0.166 
Other Religion (11.662) (16.293) (6.717) 
B. 14 Cities ; 
5) Ethnic Jews 0.045 0.047 0.255 
(3.549) (5.512) (2.885) 
6) Protestants 0.049 0.045 0.157 
(21.500) (23.943) (8.242) 
7) Roman Catholics 0.035 0.039 0.233 
(20.126) (25.455) (14.335) 
8) No Religion/ 0.037 0.043 0.164 
Ottier Religion (9.379) (13.405) (5.356) 
C. Canada excl. Quebec 
9) Ethnic Jews 0.058 0.054 0.175 
(3.798) (5.327) (1.663) 
10) Protestants 0.043 0.036 0.159 
(26.656) (25.844) (10.497) 
11) Roman Catholics 0.034 0.030 0.154 
(15.132) (5.985) (7.072) 
12) No Religion/ 0.034 0.039 0.155 
Other Religion (11.114) (15.381) (5.957) 
D. Quebec 
13) Ethnic Jews 0.008 0.039 0.417 
(0.387) (2.700) (2.836) 
14) Protestants 0.059 0.048 0.148 
(6.897) (6.338) (1.883) 
15) Roman Catholics 0.033 0.037 0.272 
(21.480) (26.878) (17.272) 
16) No Religion/ 0.038 0.051 0.255 
Other Religion (3.641) (6.072) (3.266) 


Notes: See Table 1. 


little evidence that the, returns to iene from 
hunian capital (schooling and experience) ex- 
ceed those to other groups. The only instance 
of a significant Jewish differential is for 
Canada excluding-Quebec where the experi- 
ence coefficient for Jews exceeds that of 
Catholics (line 9 vs: 11). i 
Taken as a whole this is. meager evidence 
that the returns to Jews from human capital 
exceed those of other groups. These Jewish- 
non-Jewish differentials are considerably 
smaller than those reported in my earlier 
article (1983) using comparable 1970 data. 
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This suggests that more recent Jewish cohorts 
ate becoming assimilated into the mainstream 
of economic Canadian life. By 1980 posses- 
sion of a university degree was as important 
for Jews as for other religious groups. This 
was not the case in 1970. 

In contrast, the Catholic-Protestant dif- 
ferentials in returns to schooling and experi- 
ence persisted through the 1970’s. In each of 
the samples the rate of return to Protestants 
from schooling significantly exceeds that to 
Catholics. Moreover, the payoff to experi- 
ence for Protestants exceeds that to Catholics 
in samples B and C. However, in contrast to 
the results for 1970, the payoffs to Catholics 
from a university degree in 1980 exceed those 
to Protestants. A closer examination reveals 
that this difference arises mainly in Quebec. 

Because of the larger payoffs to Catholics 
from a university degree, the Protestant- 
Catholic differential does not change mono- 
tonically with the level of education. The 
difference in degree coefficients in lines 2 and 
3 roughly compensates for the difference in 
schocling coefficients, so that four years of 
university with a degree yields the same earn- 
ings increment for both Protestants and 
Catholics. Put differently, the difference in 
the returns to schooling occurs mainly at the 
pre-university level. 

Thus far empirical research on religion 
and earnings has focused exclusively on 
males. By ignoring women workers we ne- 
glect an increasingly important segment of 
the labor force and overlook the possibility 
that the sexual division of labor may differ 
significantly between religious groups. Pre- 
liminary results from the 1981 Canadian 
Census indicate that religious earnings dif- 
ferences among women are strikingly differ- 
ent than among men.! Using data on all 
working women, when coefficients are con- 
strained to be equal, ethnic Jews earn 8.8 
percent less ( = 2.77) and Roman Catholics 
earn 3.4 percent more (f= 3.39) than the 
Protestant reference group. Thus while Jewish 
males earn significantly more, their female 


These results are not corrected for sample selection 
bias in labor force participation. 
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counterparts earn less than the Protestant 
reference group. We would expect these dif- 
ferentials to be associated with contrasting 
sexual divisions of labor with Jewish males 
more specialized and Catholic males less spe- 
cialized in the labor market compared to 
Protestants. The converse patterns should 
apply to women. The pattern for the returns 
to schooling among women is also different: 
0.026 (t =1.245) for ethnic Jews; 0.057 (t= 
23.84) for Protestants; and 0.061 (z = 30.68) 
for Catholics. The returns to Jews do not 
exceed those of other groups, nor do the 
returns to Protestants exceed those to Catho- 
lics. In fact, none of the coefficient dif- 
ferences are significant. 


IV. Conclusions 


The returns to research by economists on 
religion and earnings have been small. One 
problem is that the lack of robust stylized 
facts leads to the rejection of most simple 
hypotheses. Earlier studies found that Jews 
receive higher returns to human capital, but 
not in recent Canadian data. In Canada, 
human capital returns to Protestants exceed 
those to Catholics in both 1970 and 1980 
data, but this result does not generalize to 
the United States. One empirical generaliza- 
tion that seems to apply is that, other things 
equal, Jewish males earn more than other 
religious-ethnic groups. The results presented 
here suggest that the converse is true for 
females. Perhaps one hypothesis worth pur- 
suing is that cultural and ethnic values lead 
to a much greater sexual division of labor in 
Jewish families. This may lead Jewish parents 
to invest differently in sons vs. daughters. 
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Cultural Differences in Labor Force Participation 
Among Married Women 


By CORDELIA W. REIMERS* 


Both the distribution of income and the 
role cf ethnicity in economic behavior can be 
illuminated by an analysis of ethnic dif- 
ferences in married women’s labor supply. 
Differences in wives’ labor supply are the 
main source, beside differences in rates of 
female headship and wages, of the disparities 
in family income among racial and ethnic 
groups in the United States (see my 1984 
article). Moreover, differences among ethnic 
subcultures may affect the labor supply of 
wives more than they influence many other 
types of economic behavior. Ethnic groups 
are distinguished by, among other things, 
views about male and female roles in the 
family and about wives and mothers working 
outside the home, as well as by the value 
placed on children, family size, household 
composition, and the education of women. 
These “cultural” differences may give rise to 
systematic differences in utility functions that 
lead to systematic differences in behavior by 
women in different ethnic or nativity groups 
who face the same constraints or opportunity 
set. Such cultural differences in utility func- 
tions no doubt are historically shaped by 
economic as well as other circumstances, and 
they evolve, but more slowly than the eco- 
nomic conditions. Ethnic differences in atti- 
tudes are, therefore, presumably more pro- 
nounced in the first generation of immigrants 
than in their American-born descendants. 

These cultural attitudes may have both 
direct and indirect effects on wives’ labor 
supply. They directly affect the allocation of 
time between home and market work by 
women with the same education, number of 
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children, etc. They also affect decisions about 
education, fertility, and other choices which 
in turn influence the market work opportuni- 
ties and value of home time, and so indi- 
rectly affect labor force participation. 

Virtually all of the numerous studies of 
black-white differences in female labor supply 
have found that black wives have higher 
labor force participation rates (LFPR) than 
whites, even after adjusting for differences in 
measured variables such as age, children, 
education, location, other family income, and 
wages. (For a summary of the results, see 
Mark Killingsworth, 1983, pp. 122, 195, 202, 
404; and Phyllis Wallace, 1982, ch. 2.) Several 
explanations have been suggested—such as 
blacks’ greater marital instability, their ex- 
tended-family households, black husbands’ 
lower wages and less stable employ- 
ment—but none has proved satisfactory. It 
seems that black wives’ higher labor force 
participation is in large part a cultural dif- 
ference, rooted in the historical experience of 
blacks in America, and not explainable by 
current conditions alone. 

No one has yet attempted to measure and 
account for the differences in wives’ labor 
supply among the other ethnic and nativity 
groups, as this paper will do. These dif- 
ferences are large, with the variation in an- 
nual LFPRs among ethnic and nativity 
groups being greater than the variation in 
annual hours worked for those in the labor 
force, as shown in Table 1. The ranking of 
groups in terms of annual hours worked by 
those in the labor force differs from the 
ranking in terms of LFPRs. This suggests 
that different parameters govern the par- 
ticipation and hours worked decisions, per- 
haps because the groups face different fixed 
costs of working. These two aspects of labor 
supply therefore need to be analyzed sep- 
arately. In this paper I focus on the dif- 
ferences in labor force participation rates. 
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TABLE 1—LABOR SUPPLY OF MARRIED WOMEN 


AGES 18-64 
Average 
Annual 
Annual Hours: 
LFPR H>0 
U.S. Born 
Asians 11 1639 
Blacks 664 1536 
White Non-Hispanics 589 1383 
Hispanics 553 1346 
Foreign Born í 
Asians .536 1524 
White Non-Hispanics .533 1450 
Hispanics .467 1459 


Source: 1976 Survey of Income and Education micro 
data file. 


The American-born groups all have higher 
LFPRs than the foreign born. The U.S.-born 
Asian wives have the highest rate, followed 
by blacks, then American-born white non- 
Hispanics; while foreign-born Hispanic wives 
have the lowest rate. Part of these intergroup 
differences in married women’s labor supply 
is no doubt due to differences in the oppor- 
tunity set. Another part may be due to cul- 
tural differences in the utility function. 

This paper is a first step toward explaining 
the differences in wives’ labor supply among 
ethnic groups and between the native born 
and foreign born. I will ask to what extent 
married women’s labor force participation 
varies across ethnic groups due to differences 
in their average age, health, location, and 
income levels; to what extent such culturally 
conditioned factors as language, family size 
and age structure, and education account for 
differences; and to what extent there is a 
cultural difference among ethnic groups in 
the extent to which women with the same 
language, number of children, and education 
work outside the home. Such an accounting 
will identify the questions that need further 
research to explain the intergroup differences 
in wives’ labor force participation. 


J. Data and Methods 


To answer the above questions, I estimate 
a reduced-form, linear probability model of 
labor force participation for married women 
age 18—64 for each of seven ethnic and nativ- 
ity groups. I use data from the 1976 Survey 
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of Income and Education (U.S. Bureau of 
the Census). My model of labor force par- 
ticipation assumes that a woman is in the 
labor force if her expected market wage offer 
exceeds her reservation wage. The expected 
wage offer is determined by human capital 
characteristics and the reservation wage is 
determined by the value of home time and 
the fixed costs of working in the market. 
These in turn depend on personal and family 
characteristics. 

My reduced-form equation has a dummy 
dependent variable indicating whether the 
woman was in the labor force (employed or 
unemployed) at least one week in 1975. On 
the right-hand side are a set of dummy and 
continuous variables, the determinants of the 
market wage offer and the reservation wage. 
The continuous variables include the hus- 
band’s annual earnings in 1975; the family’s 
other annual income in 1975 (excluding the 
wife’s and husband’s earnings, and earnings- 
related transfers); the AFDC benefit avail- 
able if the family had no income; the num- 
ber of children under age 6, ages 6-11, and 
ages 12-17; the number of other adults ages 
18-64 and over age 65 in the household 
(besides the husband and wife); and the wife’s 
educational attainment. Dummy variables 
indicate the wife’s race and ethnic group, her 
age (in ten-year intervals), her date of im- 
migration to the United States (if foreign 
born), whether she lacks fluent English, 
whether she had a non-English mother tongue 
(if U.S. born), whether she has a health 
limitation, whether she lives in a metropoli- 
tan area, whether her husband is over 65, 
and whether he is self-employed. 

Having estimated this model, I then sep- 
arate the difference in predicted LFPRs be- 
tween U.S.-born white non-Hispanics and 
each ethnic-nativity group into several com- 
ponents: one set due to differences in aver- 
age characteristics, and another set due to 
differences in parameters of the labor supply 
function. The results of this decomposition 
obviously depend on the weights applied to 
the differences in characteristics and parame- 
ters. My solution to this index-number prob- 
lem is to use the average of the two groups’ 
sets of weights. I interpret the difference in 
parameters as reflecting systematic cultural 
differences in the utility function across 
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ethnic-nativity groups, for women with given 
personal and family characteristics. Because 
many of the intergroup differences in average 
characteristics are themselves influenced by 
cultural attitudes (such as language, family 
size, education of women), J show separately 
the difference in LFPRs attributable to each 
type of characteristic. 

The linear probability model is a linear 
approximation to a nonlinear probit or logit 
model, which makes it convenient for sep- 
arating an intergroup difference in LFPRs 
into components. The estimated coefficients 
are nearly identical to the partial derivatives 
of the probit or logit model evaluated at the 
variables’ means. Using the reduced-form 
estimates for this decomposition raises a 
potential problem: if, due to discrimination 
or labor market segmentation, members of a 
group receive a lower market wage offer than 
their human capital characteristics warrant 
and therefore participate less in the labor 
force, we would find a difference in the 
estimated parameters and would attribute 
their lower LFPRs to culture rather than to 
discrimination. However, this is not in fact a 
serious concern because there is little evi- 
dence of wage discrimination among women 
by race or ethnicity (see my 1985 article). In 
any case, in the present study I find no 
evidence of lower labor force participation 
due to a difference in parameters, 


H. Results 


Tables 2 and 3 show the components of 
the differences in LFPRs between U.S.-born 
white non-Hispanics and other groups. (The 
means and estimated parameters of the labor 
force participation function for each group 
may be obtained from the author upon re- 
quest.) According to these estimates, if the 
groups had the same average characteristics 
(other than ethnicity, race, date of immigra- 
tion, and mother tongue), native-born white 
and foreign-born white and Hispanic wives 
wouid have virtually the same LFPRs, and 
U.S.-born Hispanics would have a 2 per- 
centage-point higher rate than U.S.-born 
whites. Gone would be all of the gap be- 
tween U.S.-born and foreign-born whites, 
and 95 percent of the gap between U.S.-born 
whites and foreign-born Hispanics. More- 
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TABLE 2— DECOMPOSITION OF DIFFERENCES IN LFPRS 
BETWEEN U.S.-BORN WHITE NON-HISPANIC WIVES 
AND FOREIGN-BORN WHITE AND HISPANIC WIVES 





Foreign- U.S. Foreign- 
Born Born Born 
Whites Hispanics Hispanics 


Total Difference 056 036 121 


Differences due to: 

Characteristics? .057 .057 115 
Age (self, spouse) .015 —.034 —.032 
Health —.0003 .001 —.005 
Income .005 —.018 —.020 
Location (urban) .007 .002 .002 
Self-Employed Husband .001 .003 003 
Family Size and Ages —.007 .045 051 
Education 024 057 054 
Current English 012 .0005 062 

Intercepts and Slopes —.001 .022 004 


Intercept, including 


Ethnicity, Race? — 038 088 044 
Entry Date pre-1973° —.133 - —.140 
Mother Tongue - — 027 - 
Other Slopes .170 —.083 .104 





Source: See text. Tables of group means and coefficients 
are available from the author upon request. 

Except ethnicity, date of entry, and mother tongue. 
The average of the two groups’ weights are used. Totals 
may not agree due to rounding 

For differences with foreign born, this also includes 
the effect of a 1973-76 entry date and the effect of 
mother tongue for U.S.-born whites (variable omitted 
from equations for foreign born). 

“Not included in equations for U.S. born. 


TABLE 3— DECOMPOSITION OF DIFFERENCES IN LFPRS 
BETWEEN U.S.-BORN WHITE NON-HISPANIC WIVES, 
AND ASIAN AND BLACK WIVES 





US.- Foreign- U.S.- 
Born Born Born 
Asians Asians Blacks 

Total Difference — 122 .052  —.076 

Differences due to: 

Characteristics* — .007 .040 .042 
Age (self, spouse) .003 —.037 ~.005 
Health — 009 — 010 013 
Income .020 -~.007  ~.019 
Location (urban) .007 .004 .004 
Self-Employed 

Husband 002 002 005 
Family Size and Ages = — .011 .033 013 
Education — .002 012 031 
Current English — 003 043 - 

Intercepts and Slopes —.130 .013 —.118 
Intercept, including 

Ethnicity, Race? 224 117 17 
Entry Date pre-1973° - — 067 - 
Mother Tongue — 009 ~ .004 
Other Slopes —.345 —.037  —.239 


Source and Footnotes: See Table 2. 
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over, 75 percent of the gap between U.S.-born 
whites and foreign-born Asians would be 
closed, leaving only a 1.3 percentage-point 
difference in LFPRs. 

On the other hand, the gaps between 
U.S.-born whites and U.S.-born Asians and 
blacks would be widened (substantially so 
for blacks), so that black and Asian Ameri- 
can wives would both have LFPRs 12 to 13 
percentage points above U.S.-born whites. 
Thus, differences in characteristics fully 
account for the lower LFPRs of Hispanic 
and foreign-born white and Asian wives, but 
completely fail to explain the higher LFPRs 
of U.S.-born Asians and blacks. Of course, 
cultural differences may be lurking behind 
some of the differences in characteristics, 
especially language, family size and age 
structure, and education. I next examine the 
effects of particular characteristics on wives’ 
LFPRs and their contribution to the dif- 
ference among ethnic and nativity groups. 

As immigrant groups gradually assimilate 
to American society, cultural factors may 
result in labor supply differences between 
second generation women and those from 
the third and later generations in the United 
States. Having a non-English mother tongue 
(i.e., language used in one’s childhood home) 
may therefore help explain labor supply 
differences among the U.S. born of different 
ethnic groups. I therefore include the effects 
of mother tongue among the differences in 
parameters that I attribute to “culture.” 
However, this variable, which always has a 
positive coefficient, does not contribute to 
explaining the labor force participation gap 
for any group. 

Lack of fluency in English is the most 
important difference between foreign-born 
Hispanics and Asians and U.S.-born whites. 
It explains a LFPR difference of .043 for 
foreign-born Asian wives, over 80 percent of 
their gap with U.S.-born whites. It explains a 
gap of .06 for foreign-born Hispanics, half of 
the total difference. For foreign-born whites, 
English explains a .01 difference, or only 
about 20 percent of the gap. 

Differences in family size and age struc- 
ture account for about a .05 gap in LFPRs 
between U.S.-born whites and Hispanics and 
a .03 gap for foreign-born Asians, whose 
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larger number of other adults partially offsets 
their larger number of children. This is more 
than the total difference between U.S.-born 
whites and U.S.-born Hispanics and a little 
over half of the difference for foreign-born 
Asians; but for foreign-born Hispanics, it is 
less than half of the LFPR gap. Blacks’ 
larger families tend to reduce their labor 
force participation, so this cannot help ex- 
plain their higher LFPR. The U.S.-born 
Asians have the same number of children as 
whites, but have more other adults and 
elderly at home. Both of these increase their 
LFPR (though the estimate is not signifi- 
cant), but this only explains 1 percentage 
point of the 12-point gap between them and 
U.S.-born whites. The foreign-born and 
U.S.-born whites are so similar in family size 
and structure that this cannot account for 
any of the LFPR gap between them. 

Differences in education are among the 
biggest factors in the LFPR differences. Edu- 
cation explains a gap of nearly 6 percentage 
points between U.S.-born whites and U.S.- 
born Hispanics (more than 100 percent of 
the difference). It accounts for gaps of 5.4 
points for foreign-born Hispanics, 2.4 points 
for foreign-born whites, and 1.2 points for 
foreign-born Asians. These are less than half 
the differences in LFPRs for these groups. 
Since U.S.-born Asian and white wives have 
the same education levels, this cannot account 
for any difference between them in labor 
supply. For blacks, the education difference, 
like the difference in number of children, 
works to lower labor force participation. 
Neither can help explain the black wives’ 
high LFPRs. 

The variables for immigrants’ entry date 
and for ethnicity act as intercept-shifters, and 
their effects are attributed to cultural dif- 
ferences between groups. The entry date may 
also reflect an aspect of human capital: the 
acquisition of skills and information specific 
to the U.S. labor market. Insofar as I have 
wrongly attributed a human capital dif- 
ference to a difference in parameters, my 
estimates of the difference due to culture are 
positively biased. If so, a more accurate mea- 
sure would show the foreign born having 
even higher participation rates, if their char- 
acteristics were the same as U.S.-born whites. 
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My estimates provide strong evidence that 
immigrant women take just a few years to 
adjust to the United States before entering 
the labor force. In all groups, those who have 
been here at least four years are significantly 
more likely to be in the labor force than new 
arrivees. Labor force participation does not 
appear to change much with time in the 
United States after the first three years, aside 
from special “entry cohort” effects, such as 
the 1960-64 Cuban or the pre-1965 Asian 
immigrants. 

My model also includes sets of dummy 
variables identifying ethnic origin insofar as 
possible. These dummy variables show any 
remaining difference in average LFPRs be- 
tween ethnic groups, after all the measured 
characteristics have been taken into account. 
They therefore reflect what I interpret as a 
cultural difference in labor supply. For ex- 
ample, wives of German and British origin 
have the highest LFPRs, and Italians have 
the lowest among the identifiable groups of 
U.S.-born whites, given the same measured 
characteristics. Cuban wives have the highest 
and Puerto Ricans the lowest LFPRs among 
Hispanics of both nativity groups. Japanese 
American women have the highest LFPR 
among the U.S.-born Asian groups, but 
Filipino women have the highest rate among 
foreign-born Asians. Since 50 percent of the 
U.S.-born Asian wives are Japanese Ameri- 
can, their high LFPR explains almost half of 
the Asian Americans’ 12-point higher rate. 


I. Summary and Conclusions 


I conclude, then, that the lower labor force 
participation of foreign-born white and U.S.- 
born and foreign-born Hispanic wives than 
U.S.-born whites is entirely due to differ- 
ences in measured characteristics; no cultural 
difference in parameters appears to exist. A 
difference in parameters contributes a small 
amcunt to explaining the gap between U.S.- 
born white and foreign-born Asian wives; 
but it, too, is due mainly to the difference 
in characteristics—especially culturally in- 
fluenced ones: language, family size and age 
structure, and education. Given the popular 
image of Hispanic culture, my finding that 
Hispanic wives who have the same schooling, 
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English, and family size as Anglo women 
participate even more in the labor force may 
come as surprise, but Vilma Ortiz and 
Rosemary Cooney (1984) also find tradi- 
tional beliefs per se are unimportant for be- 
havior. The influence of the Hispanic culture 
on married women’s labor force participa- 
tion works entirely through fertility, educa- 
tion, and language. 

In contrast, for U.S.-born Asian and black 
wives, the entire difference from U.S.-born 
whites is due to direct cultural effects on the 
parameters of the labor force participation 
function, which account for a 12 to 13 point 
gap. The U.S.-born Asians (half of whom are 
of Japanese ancestry) have characteristics 
quite similar to U.S.-born whites. For blacks 
the cultural difference is larger than the ac- 
tual difference in labor force participation; 
their characteristics lower their LF PR. Cur- 
rent personal and family circumstances can- 
not explain the high LFPRs for U.S.-born 
Asian and black married women; apparently 
we must turn to history to understand the 
cultural patterns that produce them. 
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Peddlers Forever?: Culture, Competition, and Discrimination 


By WILLIAM A. DARITY, JR. AND RHONDA M. WILLIAMS* 


Contemporary economic theory has all but 
completed the burial of the idea that market 
discrimination explains racial wage differen- 
tials or differences in general pecuniary 
accomplishments across ethnic groups under 
competitive conditions. We need only await 
the eulogy.. 

Interment began with the failure of the 
model premised on employers’ taste for dis- 
crimination. The preferences of employers 
for members of one group over another could 
not sustain wage differentials under competi- 
tion if the individuals from each group were 
equally able. Although the initial argument 
was made under the assumptions of neoclas- 
sical perfect competition, it was beaten back 
by the Austrian process view of competition 
(see Israel Kirzner, 1973). A latent reservoir 
of alert entrepreneurs presumably would seize 
the profit opportunities generated by the dis- 
criminatory wage gap, drive discriminating 
employers from the market, and erode the 
wage differentials. 

Valiant efforts emerged subsequently to 
raise from the dead the idea that competition 
might eliminate market discrimination. These 
efforts involved the development of market 
discrimination models under the states of 
affairs characteristic of neoclassical imperfect 
competition or so-called “statistical” dis- 
crimination. Neither case precluded the pos- 
sibility of ingenious entrepreneurship nor 
“the entrepreneurial capacity to smell prof- 
its” (Kirzner, p. 229). As a result, in neither 
case could the existence of wage or earnings 
differentials be maintained by employer deci- 
sions. In the first case, the inventive en- 
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trepreneur could circumvent or bring down 
the barrier that was the source of the imper- 
fection. Similarly, in the second case the 
clever entrepreneur could devise new proce- 
dures for overcoming existing informational 
discrepancies that might exist about the abil- 
ities of the members of each of the ascrip- 
tively distinct groups (see Darity, 1982). The 
application of the Austrian process view of 
competition to the problem of racial and 
ethnic wage differences stripped market dis- 
crimination of its analytic significance. 

However, the empirical persistence of such 
wage differentials in the U.S. economy is 
well established. The demise of the theory 
of market discrimination under competitive 
conditions has led to increasing use of the 
human capital explanation for differences in 
economic achievement across ascriptively 
distinct groups. After many years and scores 
of statistical studies that revealed that con- 
vergence in observable human capital char- 
acteristics—especially years of formal edu- 
cation—did not lead to the anticipated 
abolition of black-white wage gaps (see 
Williams, 1984), there is now a shift under- 
way that identifies the source of the alleged 
human capital differences as unobservable 
cultural differences between ascriptively dis- 
tinct groups. Cultural variation is accorded 
primacy in explaining ethnic and racial dif- 
ferences in economic achievement. In light of 
the death of the market discrimination ex- 
planation, the culturalogical explanation is 
given added force by the observation that 
certain ethnic groups (Japanese and Jewish 
Americans, to name but two) have managed 
to succeed despite discrimination (see Barry 
Chiswick, 1983a, b). 

The themes of culture and competition 
thus are the focus of this essay. We first 
provide substantive and historical critiques 
of the “new” cultural variant of the human 
capital theory. Second, we argue that the 
existence of ongoing market discrimination 
can be revived by employing an alternative 
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conception of competition rather than par- 
taking in the wholesale denial of the impor- 
tance of market discrimination. Specifically, 
classical and Marxist competition are pro- 
posed as alternatives to the neoclassical and 
Austrian views of competition. The former 
can be reconciled with the existence of market 
discrimination as a persistent source of dif- 


ferences in racial and ethnic group achieve- 


ments. 


I. Culture as Human Capital: 
Logical Foundations? 


Both Thomas Sowell (1981a, b; 1983; 1984) 
and Chiswick (1983a,b) have been in the 
vanguard of those proposing cultural ex- 
planations of racial and ethnic success or 
failure in the marketplace. Sowell describes 
culture as “ultimately ways of accomplishing 
things” (1983, p. 136) and argues that cultur- 
ally produced attitudes and work habits of- 
ten are the crucial determinants of group 
achizvement. Chiswick conjectures that the 
higher rate of return to education enjoyed by 
second-generation Jewish immigrants to the 
United States: “may arise from cultural 
characteristics that enable Jews to acquire 
more units of human capital per dollar of 
investment...or it may be that there are cul- 
tural characteristics that enable Jews to be 
more productive in the labor market with the 
human capital embodied in them” (1983b, 
p. 334). 

Moreover, Sowell in particular suggests 
that cultural differences are longstanding. In 
a telling discussion of the persistence of cul- 
tural inheritance, Sowell refers to the Jewish 
peddlers who trailed the Roman Empire’s 
armies and their counterparts 2000 years 
later: 


...[T]he reality of group patterns that 
transcend any given society cannot be 
denied. Jewish peddlers followed in the 
wake of the Roman legions and sold 
goods in the conquered territories. How 
surprising is it to find Jewish peddlers 
on the American frontier or on the 
sidewalks of New York 2000 years later 
—or in many other places in between? 

[1984, pp. 28-29] 
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Thus Sowell invokes the persistence of cul- 
tural traits and the continued possession of 
that culture by the direct descendents of the 
persons with those traits. But why do these 
traits persist, and why do they remain con- 
tained within a particular group? Sowell dis- 
misses biological determinism in favor of 
pure cultural determinism with the cavalier 
remark that “no one needs to believe that 
Jews are genetically peddlers” (1984, p. 29). 
At the turn of the century, however, when 
intellectual conflict was greatest among pro- 
ponents of culturally and biologically de- 
terminist views of human social evolution, 
there were those among the latter group who 
claimed the phenomenon of culture was 
“subordinate to nature” (see Derek Freeman, 
p. 21). The cultural determinists tended 
to argue that culture was self-organizing and 
self-reproducing. In what follows, we con-. 
sider the logic and implications of cultural 
determinism. 

From the pure cultural determinist per- 
spective, culture is an attribute that can be 
changed, albeit with difficulty. Among econ- 
omists, Richard Easterlin (1981) has ad- 
vanced the view that (i) culture is malleable, 
and (ii) the whole world will become devel- 
oped and culturally uniform—from the 
standpoint of the traits pertinent to eco- 
nomic advancement—as modern education 
simultaneously transmits those traits and sig- 
nals their spread. As long as the predisposi- 
tion toward certain cultural traits is not 
treated as innate or inherent—as given in 
nature—it can be transferred between mem- 
bers of various groups. 

Furthermore, if some groups possess cul- 
tural attributes that enhance their perfor- 
mance in an environment where market ex- 
change is a major aspect of social life, then 
we would expect incentives to emerge for 
members of the culturally advantaged group 
to transfer those attributes to less favorably 
endowed groups. The “new” cultural variant 
of the human capital theory presumes a per- 
sistence of market-valued cultural differences 
that is at odds with the conception of compe- 
tition that undermined the theoretical per- 
sistence of market discrimination. . 

If ethnic differences in economic achieve- 
ment are long-lasting because cultural dif- 
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ferences are long-lasting, then logically there 
must be a failure of the market mechanism 
to complete the transfer of the appropriate 
cultural norms from the high achievers to the 
low achievers. Hence, the variation in ethnic 
or racial economic accomplishment has to be 
explained by a failure of competition, which 
must mean a failure of entrepreneurs to 
recognize the source of variations and con- 
duct the transfer. But why should the alert 
and inventive entrepreneurs fail here when 
they are assumed to have succeeded so ad- 
mirably in destroying market discrimination? 
The Austrian competitive process that osten- 
sibly can destroy a host of impediments to 
the free operation of the market is somehow 
immobilized when confronted with cultural 
differentiation. It was precisely because the 
competitive process was seen as so strongly 


operative that the culturalogical argument ' 


has gained such sway in some quarters of the 
profession, in spite of the logical incon- 
sistency. Either Austrian entrepreneurs can 
undercut both market discrimination and 
cultural differentiation, or they can do 
neither. 

One would expect cultural differences to 
persist if the more successful ethnic group 
can withhold its “trade secrets” from the 
marketplace. This means the economic theo- 
rist must explain how the successful group 
enforces sanctions against cultural transfers 
in the presence of opposing incentives the 
market might offer—that is, how do they pre- 
vent cartel cheating on an indefinite basis? 

To recapitulate: if one accepts the position 
that cultural differences are significant deter- 
minants of ethnic and racial economic 
‘inequality, then one must explain why cul- 
tural differences salient for success are per- 
sistent. This persistence is impossible to 
maintain if one believes the market system is 
imbued with an Austrian process of competi- 
tion. Sowell (1981b), for one, seems to have 
in mind exactly such a view of competition. 


H. Culture as Human Capital: 
Historical Foundation? 


After comparing the socioeconomic 
achievements of various Asian-American 
ethnic groups (the Chinese, the Japanese, 
and the Filipinos), Chiswick notes that: “The 
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findings for the Chinese and Japanese sug- 
gest also that it is incorrect to assume that 
racial minority status in the United States 
and racial discrimination per se result in 
lower observed levels of earnings, schooling, 
employment, and rates of return to school- 
ing” (1983a, p. 212). Chiswick correctly calls 
our attention to the substance of discrimina- 
tion and leads us to inquire whether all ra- 
cially identifiable nonwhite groups expe- 
rienced similar patterns of “discrimination 
per se.” 

Considering first the case of American 
Jews, it has by now been well documented 
that Jewish immigrants from Eastern Europe 
made major income and occupational gains 
well before their children attended, en masse, 
those public institutions of higher education 
which provided avenues for the upward mo- 
bility of subsequent generations (see Selma 
Berrol, 1976; Sowell, 198la, pp. 90-91; 
Stephen Steinberg, 1981, chs. 3, 5). The rapid 
socioeconomic progress of the immigrants 
was, in turn, facilitated by the historical 
juxtaposition of their unique constellation of 
skills and a growing, dynamic economy very 
much in need of those talents. Excluded from 
land ownership in Eastern Europe, urban 
Jews developed the petit bourgeois skills (in- 
cluding a high degree of literacy) which 
served them so well once entrenched in the 
urban centers of turn-of-the-century in- 
dustrial American capitalism. Moreover, the 
entrepreneurial beginnings of Jewish ped- 
dlers, merchants, and clothiers provided the 
material base for the educational and oc- 
cupational mobility of the next generation of 
college graduates. 

West Indian immigrants provide another 
example of the importance of evaluating im- 
migrant economic development in terms of 
class background and the opportunity struc- 
ture of the receiving nation. West Indian 
incomes and occupational attainments are 
often cited as evidence that discrimination 
per se cannot explain the economic status of 
native black Americans, since so many 
Caribbean blacks have fared so well. In one 
of his many discussions of the gap between 
West Indian and native black American in- 
comes, Sowell suggests the discrepancy is one 
more piece of evidence that “... cultural traits 
reaching far back in history have continuing 
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contemporary impact...” (1981c, p. 50). 
How, then, do we explain the less than ster- 
ling achievement of this same culture when 
functioning elsewhere—say at home in the 
(poverty stricken) West Indies or in Britain? 
Sowell acknowledges that this same culture 
has proven less remunerative in the West 
Indies (1983, p. 107), but is silent as to the 
reason. 

Cultural explanations fail in a historical 
context because they consistently exclude 
considerations of social class. Nancy Foner 
(1978, pp. 229-31) reports that the Jamai- 
cans who moved to London were of a lower 
sociceconomic background than their highly 
educated and skilled counterparts in New 
York City, the difference a function of re- 
spective British and U.S. immigration poli- 
cies. The central point remains unaltered. 
West Indians in Britain and those still at 
home in the Caribbean share the same na- 
tional culture with West Indians in the 
United States, but they did not share the 
same prior class position. 


HI. Classical and Marxist Competition: 
Discrimination Revived 


The logical problems with the cultural ex- 
planation for racial and ethnic inequality are 
compounded by its inadequacies in explain- 
ing the experiences of specific ethnic and 
racial groups. But the only reason that eco- 
nomic theorists have plunged into the waste- 
land of cultural primacy is because of the 
irreconcilability of market discrimination and 
competitive conditions. In this final section, 
we suggest that there are at least two concep- 
tions of competition that can bring market 
discrimination back from the grave—classi- 
cal and Marxist. 

Classical competition (see Piero Sraffa, 
1960) is rooted in the notion that there exists 
a tendency toward the equalization of rates 
of profit. Neither barriers, rigidities, nor 
numbers of producers in a given product 
market come into play so long as finance is 
mobile; capital must “earn” the same return 
in all sectors. 

Suppose firms vary in productivity—with 
high wages in the high productivity sector, 
low wages in the low productivity sector and 
with whites in the former sector and blacks 
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confined to the latter. Wage differentials per- 
sist between blacks and whites of equal abil- 
ity because productivity is determined by the 
sectoral techniques of production. 
Neoclassical competition presumes labor 
mobility will equalize wages across sectors. If 
rates of return equalize, the ratio of final 
product prices is determined by the labor- 
output ratios in each sector. Austrian compe- 
tition presumes entrepreneurs will move 
low-wage workers into the high-wage sector, 
initially benefiting by paying them the lower 
wage, but eventually eroding the wage gap. 
So long as rates of profits tend to equalize 
across sectors, these adjustments are not con- 
cerns for classical competition. Classical 
competition reconciles market discrimination 
and competition by definitionally permitting 
impediments or rigidities that cannot exist or 
persist under neoclassical or Austrian com- 
petition. Classical and neoclassical competi- 
tion thus share a common inclination to de- 
fine competition as a specific “state of affairs” 
and proceed to analyze its properties. In 
contrast, both Austrians and Marxists con- 
ceive of competition as a process, but differ 
as to the expected outcomes of the process. 
Marxian competition subsumes the Classi- 
cal notion, but introduces an evolutionary 
view (Karl Marx, 1981; John Weeks, 1981, 
ch. 6). Competition between capitals pos- 
tulates the separation of labor from the means 
of production and is the means whereby the 
underlying laws of accumulation achieve ex- 
pression. As a social relation, capital repre- 
sents the integration of production and 
exchange in an expanding circuit, and com- 
petition between capitals arises in this in- 
tegration (Weeks, p. 160). Since the market 
for labor power is the necessary condition 
for competition between capitals, the ex- 
istence of capitalism implies competition (see 
Marx, Part 2). And, as Weeks notes, “ Capi- 
talism involves the movement of capital; 
competition is that movement” (p. 164). 
The evolutionary nature of Marxist com- 
petition simply means that competition gives 
rise to monopolies, but monopoly is not the 
antithesis of competition. Centralization (the. 
redistribution of existing capital) intensifies 
and advances competition, which is mani- 
fested in the flow of capital between branches 
of industry. Marx’s capitalist winners con- 
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` solidate and concentrate; they can exclude 
the losers and consolidate their positions for 
long stretches of time. Austrian competition’s 
winning entrepreneur cannot, in contrast, 
permanently maintain barriers to preserve his 
position (Kirzner, pp. 131, 205). According 
to the Austrian view, barriers will eventually 
be torn down by newer contestants. 

We extend Marxist competition to labor 
powers. Workers also can concentrate and 
consolidate, particularly by ethnicity or race. 
Via the control of training, evaluation, infor- 
mation, and the definition of jobs, winners in 
early rounds of labor market competition 
can insulate themselves from the most recent 
recruits to the wage labor force. Here lies the 
basis for Edna Bonacich’s (1976) “split labor 
market,” where capitalists face a labor market 
differentiated in terms of bargaining power 
and therefore price, for Oliver Cox’s (1970) 
analysis of the racial and ethnic division of 
the labor force in a class-based society, and 
for Stanley Lieberson’s queuing labor market 
model wherein “dominance will tend to per- 
petuate further dominance” (1980, p. 296). 

What place remains for culture? Under 
classical competition with market discrimina- 
tion, culture need not play any role. Austrian 
competition conceives of a world with en- 
trepreneurs who heroically can render asun- 
der all barriers. In such a ‘world, the per- 
sistence of both market discrimination and 
premarket cultural differences is untenable. 
Marxist competition conceives of a world 
that tends toward monopoly. Specific ethnic 
and racial groups could gain control and 

‘dominance of particular occupational cate- 
gories. They act to preserve their “winnings” 
in a fashion that is not “normal” under 
Austrian competition. Culture is the magnet 
that provides the basis for concentration of 
labor powers. 

Extension of the Marxist conception of 
competition to labor powers is a relatively 
new theoretical endeavor, but nonetheless one 
with both precedent and explanatory power. 
Pursuit of this line of inquiry necessitates 
investigation of the concrete economic and 
historical conditions confronted by specific 
ethnic and racial groups. Without such an 
investigation, cultural analysis becomes the 
cornerstone for constructing what Steinberg 
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(p. 77-81) describes as the “New Darwin- 
ism,” in which culture is passed between 
generations and guarantees that good things 
happen to the culturally. efficient, and social 
pathology is the tragic misfortune of the 
cultural misfit. 
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IS GENDER EQUALITY ADVANCING IN THE WORKPLACE?* 


Women Production Workers: Low Pay and Hazardous Work 


By JANIS BARRY* ` 


The sex segregation of the labor market is 
reflected in the underrepresentation of wom- 
en in production jobs. In the last decade, 
although women have slowly entered male- 
intensive and better-paid production jobs, 
they have found greater wage inequities and 
more hazardous working conditions than in 
their traditional nonproduction jobs. Women 
generally have been concentrated in health- 
hazardous industries (such as apparel, chem- 
ical, leather, and electrical equipment), and 
there is significant evidence of institutional 
and historical forces that operate to keep 
them in the lower-paid production jobs 
within these and other industries. This has 
encouraged research showing that jobs wom- 
en hold are differentially evaluated; this 
paper provides evidence of unequal rewards 
paid to women in hazardous jobs. Average 
differences in this and other job and personal 
characteristics between men and women are 
used to explain the earnings gap. A seg- 
mented labor market model is also used to 
derive earnings-gap explanations and to ex- 
plore the importance of segment location in 
determining job rewards for similarly qual- 
ified workers. 


I. Conceptual Framework 


During the last decade, various studies 
have considered the market’s performance in 
equalizing the net advantages between jobs 
(Charles Brown, 1980). Neoclassical econo- 
mists assert in this literature that workers are 


tDiscussants: Shulamit Kahn, University of Cali- 
fornia-Irvine; Luvonia J. Casperson, Louisiana State 
University-Shreveport. 
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induced into accepting jobs with disagree- 
able or hazardous conditions by the com- 
pensating wage differentials that employers 
must offer to meet competition. But due to 
market inadequacies that include imperfect 
hazard information, constrained job mobil- 
ity, and underestimation of injury and dis- 
ease costs, the evidence on compensating 
wage differentials remains inconclusive. 

Segmentation theorists credit wage dif- 
ferentials and disparities in working condi- 
tions to the existence of not one but many 
labor markets, to which some workers are 
confined—not allocated. In effect, the neo- 
classical assumption that all workers are able 
to enforce “implicit contracts” of tradeoffs 
between working conditions and wages can- 
not hold; instead, the balance of power 
established between workers and their em- 
ployers will resolve the question of whether 
working conditions degenerate, improve, or 
are compensated for. And bargaining power 
is necessarily influenced by particular histori- 
cal and institutional factors. Thus, in an 
economy where good jobs are scarce, seg- 
mentation theorists find that otherwise quali- 
fied workers are excluded from primary- 
sector jobs, jobs where internal labor markets 
operate to promote equity and due process in 
the administration of work rules, high wages 
and uniform working conditions (David 
Gordon et al., 1982). This exclusion is par- 
ticularly felt by women and minorities, who 
face strong institutional restrictions on their 
job choice. 

While theorists disagree as to the source of 
labor market segmentation, many agree that 
primary and secondary markets are dis- 
tinguished by firm characteristics and the job 
systems they employ. Segmentation analysis 
separates the primary from the secondary 
market on the basis of both industrial and 
occupational characteristics, where the meth- 
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od of categorization relies on the characteris- 
tics of jobs and not those of workers.! Pro- 
duction jobs in the independent primary seg- 
ment are thought to provide incentives to 
stability in the form of high pay with some 
job security and rewards to general skills 
(this includes professional, technical, and 
craft jobs). Jobs in the subordinate primary 
segment (including blue-collar jobs in core 
industries) are thought to provide decent 
wages and advancement possibilities through 
internal labor market operations. Secondary 
jobs (including many operative and laborer 
jobs in peripheral industries) are thought to 
provide few incentives to stability because of 
insecure employment, low wages, few promo- 
tional possibilities, and no shelter from com- 
petitive market forces (Gordon et al.). 

In previous research (1983), I found that 
production workers in high-risk industries 
and occupations receive, on average, an 
equalizing differential. Yet using a segmenta- 
tion analysis, I found that not all personal 
and job characteristics are equally rewarded 
across segments and that compensating dif- 
ferentials for hazardous work are segment- 
specific. My earlier study also found evi- 
dence that worker-perceived hazards are most 
prevalent in the secondary sector, where 50 
percent of all women workers are located. In 
fact, among all workers, women in this seg- 
ment most often cited these problem-creating 
hazardous exposures. Thus, the question 
arises: do women in hazardous jobs receive 
compensatory wages? Further, what is the 
relative importance of labor-segment loca- 
tion in determining compensatory pay for 
hazardous work? 


Il. Compensatory Wages for Women and Men 


To specify better how the differential 
evaluation of jobs women hold encourages 
earnings inequities, I used a regression analy- 
sis to test the compensatory wage theory 


1To avoid truncation bias, segmentation models must 


not base their classification of workers into segments on 
worker attributes such as gender, race or earnings. See 
Robert Buchele (1984, p. 216) for a discussion of cause 
vs. effects, 
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using a random sample of 528 production 
workers. Data sources used for this investiga- 
tion include the 1977 Quality of Employment 
Survey (QES) and the Dictionary of Occupa- 
tional Titles (DOT), from which I con- 
structed an occupation-level hazard measure 
(HAZARD). This measure represents the 
mean score on six environmental conditions 
(cold, heat, wet, hazards, atmospheric condi- 
tions, noise) associated with the worker’s oc- 
cupation, as given by the DOT. I calculated 
the annual income earned on the job by each 
full-time worker and used the natural 
logarithm of this variable as the dependent 
variable in the earnings equation, where in- 
dependent variables were worker and job 
characteristics. 

The first regression analysis tested the 
alternative hypothesis that, ceteris paribus, 
there exists a positive wage differential be- 
tween those workers in hazardous jobs and 
the wages of all other workers. The evidence 
shows that workers in jobs with higher mean 
HAZARD scores do indeed receive a com- 
pensatory differential. This same test was 
made for both men and women workers. 

Table 1 shows that for men, the HAZARD 
coefficient is significant and positive. Yet the 
women’s sample shows that women -produc- 
tion workers earn less the more hazardous 
the job they hold! Comparisons between the 
variable means for the two samples show 
that the mean score on the HAZARD mea- 
sure for women is 43 percent that of men’s 
and, insofar as women are less likely to work 
in more hazardous jobs, an insignificant 
coefficient on this measure would seem 
plausible. But the unexpected finding of 
negative earnings premiums in hazardous 
jobs discredits the alternative hypothesis. In 
contrast to men, women are not rewarded for 
choosing hazardous jobs. Assuming that the 
women in the sample are homogeneous apart 
from their aversion to risk, this finding may 
show that women are unable to successfully 
exploit the same bargaining opportunities 
presented to men by the work environment. 
In Table 1, the union membership variable is 
significant for men but not for women, per- 
haps reflecting a weaker union effect on earn- 
ings within those industries where women 
hold more hazardous jobs. 
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TABLE 1— MEANS AND REGRESSION COEFFICIENTS 


FOR WOMEN AND MEN? 

Independent 

Variables” Women Men 

HAZARD® 50 —.2104° 1.16 .0805¢ 
(.0823) (0271) 

FRINGE BENEFITS 3.56 19934 435 .0507¢ 
(.0262) (0127) 

HAS JOBSECURITY 62 2164€ .72 0321 
(0924) (.0526) 

UNION MEMBER .41 1911 .47 25229 
(1119) (.0476) 

OVERTIME! 15 1565 «33.2224 
(1179) (.0502) 

JOB REQUIRES SKILL 38 0011 68 .18514 
(.0918) (0517) 

SUPERVISOR 06 —.0359 .29 .1241° 
(1.689) (.0535) 

N (number of 

observations) 72 333 
R? .630 309 
in (annual earnings) 8.763 9,396 


“Dependent variable =/n (1977 annual earnings). 
The random sample of 528 production workers is taken 
from the 1977 QES, representing workers in 4401-785 
and #821-824 in 1970 Census codes. Individuals with 
missing observations on variables entering the earnings 
equations are not included. 

>Other independent variables used in the earnings 
equation are age; education; minority member; job is 
physically or mentally demanding; job has bad physical 
working conditions; repetitive work; and job tenure. 
These measures are described more fully in my earlier 
study. 

Significant at .05 level. 

‘Significant at .01 level. 

Mean score for six conditions. 

{Minimum 10 hours per week. 


In the QES, women production workers 
earned on average $6,398 yearly and men, 
$12,043. Using a decomposition procedure, 
we can investigate how much of the male- 
female earnings differential can be attributed 
to measured average differences in job and 
personal characteristics between genders. 
Estimations are obtained by subtracting the 
female mean for each independent variable 
from the male mean, multiplying the dif- 
ference by the male regression coefficient, 
and expressing this project as a fraction of 
the differences in /n earnings between wom- 
en and men. Of particular interest, we find 
that average differences between men and 
women on the HAZARD measure accounted 
for 8 percent of the earnings gap. Yet the 
standardized regression coefficients show that 
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the negative impact of this measure on wom- 
en’s earnings is almost twice the positive 
impact observed on men’s, putting the reli- 
ability of this gap explanation in question. In 
general, the evidence reflects the structural 
constraints placed on women’s pay oppor- 
tunities, with job and personal characteristics 
cumulatively explaining only 35.2 percent of 
the earnings gap. 


IN. Compensatory Wages within Segments 


Using the same data as was used for the 
regression analysis for men and women, the 
production-worker sample was assigned to 
either the primary labor market (further dis- 
aggregated into the independent primary 
professional and technical segment, the inde- 
pendent primary craft segment, and the sub- 
ordinate primary segment), or the second- 
ary labor market.” A breakdown of mean 
HAZARD scores by segment shows them to 
be highest in the independent-craft and sub- 
ordinate primary segments for both men and 
women. It is these workers in particular who 
should be earning compensating pay dif- 
ferentials. But separate earnings regressions 
by segment show that for men, secondary 
workers are the only group to receive a com- 
pensating differential, despite their compara- 
tively lower HAZARD scores. This reflects 
the greater wage dispersion among men in 
the secondary sector, where external market 
forces determine earnings. Due to an insig- 
nificant sample size, separate earnings regres- 
sions for women could only be made for 
secondary workers; the results show a nega- 
tive return on HAZARD, although the insig- 
nificance of the coefficient is assumed to 
réflect sample-size limitations. However, large 
earnings differences between men and wom- 
en in the primary sector ‘allows us to conjec- 
ture that women here also may realize nega- 
tive returns for hazardous work because of 
their location in nonunionized entry-level 
jobs and their inability to gain the same 


2The model used here (see Gordon et. al.) relies on 
an industry-by-occupation analysis of job characteris- 
tics, distinguishing between core and peripheral in- 
dustries and those jobs which do encourage skill appli- 
cation. 
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internal labor market benefits enjoyed by 
men. 

By comparing female-male earnings ratios 
within segments, I found that women in 
traditionally male-intensive jobs in the pri- 
mary sector generally find greater pay dis- 
crimination. Women realize their . greatest 
equity (64 percent of male earnings) in pro- 
fessional and technical jobs in the indepen- 
dent primary segment, although they repre- 
sent only a scant 4 percent of all workers. 
Interestingly enough, women do almost as 
well (60 percent of male earnings) in the 
more female-intensive secondary sector. Yet 
women in craft and semiskilled jobs located 
in the independent primary craft and sub- 
ordinate primary segments respectively earn 
only 43 percent and 53 percent of men’s 
earnings. 

An estimate of the cost of women’s dif- 
ferertial allocation to labor segments indi- 
cates that ceteris paribus, if men and women 
were distributed proportionally across labor 
segments, men would decrease their earnings 
by 4.9 percent and women would decrease 
their earnings by 7.6 percent.’ An important 
implication of this finding is that to merely 
“move women out of the secondary segment 
where they are concentrated and into the 
morz male-intensive jobs in the primary sec- 
tor would not increase their earnings unless 
their pay reflected an unbiased assessment of 
the true, relative worth of these jobs (see 
Robert Buchele). i 

Lastly, segment breakdowns of earnings 
differentials cumulatively explain much less 
of the oyerall gender gap because of the 
. greater homogeneity of job and personal 
characteristics within segments.* But more of 


34n adjusted earnings level (i.e. the antilog of the 
weighted average of the segment-specific In earnings, 
where the weights are number of workers expected 
under the condition of no differential assignment to 
segments on the basis of gender) is compared to actual 
antilogged mean earnings for each gender. 

‘Weighting the three segment-specific gap explana- 
tions by the percentage of workers in each segment 
shows 22 percent of the total gap is explained for 92 
percent of the sample. Earnings-gap estimates for 
primary professional and technical workers could not be 
made, but it is unlikely that this would change the total 
gap sum. i i 
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the gap. is explained in the secondary sector 
where the structure of competition largely 
determines the worth of women’s jobs. 


IV. Conclusions 


Although compensatory wage theory stip- 
ulates that workers who assume greater risk 
on the job will receive additional earnings 
(other things being equal), my findings show 
that the gender composition of jobs in- 
fluences the pay rates in cases of hazardous 
work, In general, men receive compensatory 
wages and women do not; specifically, wom- 
en earn less the more hazardous their oc- 
cupation. Women’s concentration in the sec- 
ondary market, where workers’ bargaining 
power is weak, does not satisfactorily explain 
this, since the evidence shows that women in 
the more hazardous primary-sector jobs, 
where bargaining power is greater, generally 
have lower female-male earnings ratios than 
are found in the secondary sector. This re- 
flects the unequal bargaining power between 
women and men regardless of labor-segment 
location. In contrast to men, the structural 
location of women’s jobs is not as important 
in determining general pay rates, or (by as- 
sumption) particular compensatory pay dif- 
ferentials for hazardous work. 
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Executive Compensation: Female Executives and Networking 


By ROBIN L. BARTLETT AND TIMOTHY I. MILLER* 


The phrase “it’s who you know, not what 
you know, that counts” is often heard in 


conversations about people who get ahead.. 


In economic terms, this phrase translates into 
“it’s your connections, not your human 
capital investments, that count.” This study 
attempts to determine the influence of net- 
working in addition to human capital invest- 
ments by examining a sample of top female 
executives in the United States. We conclude 
that networking is as important as perfor- 
mance variables in helping women climb the 
-corporate ladder. 


I. Executive Compensation: The Current Debate 


To date, the primary focus of the executive 
compensation literature is the relative impor- 
tance of firm size, as measured by sales and 
assets; and firm profitability, as measured by 
net corporate income or the rate of return on 
assets. The debate parallels the controversy 
over what is the primary objective of the 
modern corporation. Advocates of the neo- 
classical perspective believe that firms pri- 
marily maximize profits, and that more 
profitable firms have more productive execu- 
tives, who thus earn more than executives 
heading up less profitable firms. Similarly, 
advocates of the managerial perspective argue 
that firms try to maximize sales given a rea- 
sonable profit margin. Thus executive com- 
pensation is directly proportional to firm 
sales. Although the debate as outlined by 
David Ciscel and Thomas Carroll (1980) 
continues, evidence is not compelling for 
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either perspective and there exists evidence 
that firm profits and sales are both important 
proxies for firm size. Although all of these 
studies have examined male executives, firm 
size and female executive compensation 
should be positively related. 

Timothy Hogan and Lee McPheters (1980) 
go beyond looking at performance variables 
as the sole determinants of compensation, 
and add experience, education, and back- 
ground characteristics as predictors of an 
executive’s future performance. Typically, 
human capital variables such as these are not 
included in executive compensation models 
because sales and profitability variables are 
thought to capture an executive’s contribu- 
tion. As Hogan and McPheters demonstrate, 
however, in a world of imperfect informa- 
tion, personal characteristics such as experi- 
ence, education, and background become im- 
portant indicators of future productivity as 
suggested by the screening hypothesis or 
favorable training costs as implied by the 
job-competition hypothesis. A study by 
Naresh Agarwal (1981) compares the relative 
importance of human capital variables and 
organizational factors such as the layers of 
management and the firm’s ability to pay. 
Agarwal concludes that human capital fac- 
tors may be important for initial entrance, 
but organizational factors dominate personal 
characteristics thereafter. 

Additional reasons for including human 
capital variables are: 1) ascribing a firm’s 
performance totally to the performance of 
the chief executive officer is problematic; and 
2) none of the women in our sample is the 
chief executive officer of a Fortune 500 firm. 
Thus, using the human capital theory (Gary 
Becker, 1964), an individual’s compensation 
is directly related to her productivity; that is, 
in a competitive setting, an individual’s wage 
is equal to the marginal net revenue product 
associated with her employment. Moreover, 
an individual’s remuneration depends upon 
other factors: in addition to her initial pro- 
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ductive capacities. Compensation grows over 
time as an individual accumulates human 
capital through additional formal education 
or informal on-the-job training. An executive 
with more experience, more and/or better 
education, and more general and specific 
training, ceteris paribus, should perform bet- 
ter on the job and earn a higher salary. 


I. The Female Executive 


A great deal of attention is being focused 
on the new managerial women. The reason 
_ for such attention is that women are moving 
very rapidly into the managerial ranks. In 
1961, 5.1 percent of the female labor force 
was in the managerial and administrative 
occupation. By 1981, the percent of the 
female labor force in that occupation had 
grown to 7.4 percent. The percent of the 
male labor force hovered around 13.5 per- 
cent over the same time period. The influx of 
women into the managerial ranks increased 
gender concentration (the percent of an oc- 
cupation female) from 15 percent in 1961 to 
27 percent in 1981 (U.S. Department of 
Labcr, 1983). But, the income statistics do 
not indicate that managerial women are get- 
ting ahead. Female managers earned 58 per- 
cent of what male managers earned in the 
early 1960’s, and twenty years later the ratio 
remains virtually unchanged (U.S. Depart- 
ment of Commerce, 1963; 1983). Firm 
profitability and size may account for this 
difference, human capital variables may 
account for this difference, female managers 
may be differentially motivated than their 
male counterparts, or female managers may 
have relatively limited access to labor market 
information. However, Linda Brown (1979) 
concludes in her survey article that there is 
no evidence of consistent motivational 
differences between male and female mana- 
gers. Successful managers tended to be am- 
bitious, willing to take risks, and the oldest 
child of a professional father. In a recent 
case study of two major retail firms, one with 
19 percent and the other with only 6 percent 
of its managers female, Anne Harlan and 
Carol Weiss (1981) examined the unique 
background. characteristics of these women 
and the organizational gender biases of their 
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firms. While the managerial women in this 
study did not exhibit any motivational dif- 
ferentials as compared to their male coun- 
terparts, they did believe that being a woman 
was the biggest hinderance to their career. 
Both men and women in this study felt that 
women were given different training, devel- 
opment opportunities, promotional criteria, 
and supervision than men were. The interac- 
tion of individual characteristics and organi- 
zational gender biases resulted in limited 
advancement opportunities for women. If 
motivational and background characteristics 
do not explain the persistent wage gap, then 
information differentials need to be explored. 


III. Networks in a World of 
Imperfect Information 


Without perfect information in the labor 
markets; that is, without buyers and sellers 
of executive talent having complete informa- 
tion, both groups need to engage in search 
activity. Albert Rees (1966) discusses the role 
of formal and informal information net- 
works in labor markets. Since it is difficult 
for an executive to be knowledgeable about 
all the job possibilities in the market, she 
lists her name with an executive recruiting 
firm, and when a job possibility arises, 
pursues it. “Head-hunting” firms are an ex- 
ample of a formal channel of information. 
Friends and family are an informal source of 
labor market information. Although not as 
formal as an executive recruiting firm, nor as 
informal as family, clubs are a valuable 
source of labor market information. Social or 
service clubs tend to draw their members 
from similar socioeconomic backgrounds. 
Belonging to a large network of similarly 
situated professionals offers a greater oppor- 
tunity for hearing about jobs (the extensive 
margin of job search) and a greater oppor- 
tunity for finding out inside information 
about a job offer (the intensive margin of job 
search). Mary Corcoran, Linda Datcher, and 
Greg Duncan (1980) found that over 40 per- 
cent of all managerial jobs are discovered by 
word of mouth. Information is efficiently 
pooled and cheaply distributed through club 
affiliations. An executive who belongs to 
clubs would be expected to have better infor- 
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mation at both the extensive and intensive 
margins of job search. As George Stigler 
notes: “The information a man possesses on 
the labor market is capital: it was produced 
at the cost of search and it yields a higher 
wage rate than on average would be received 
in its absence” (1962, p. 103). In our study 
on the determinants of executive compensa- 
tion with James Grant (1984), we found that 
male executives who belonged to clubs earned 
more than nonaffiliated executives. Female 
executives who belong to clubs should also 
earn more than female executives who do 
not. 


IV. The Model 


The model as developed (limited by the 
available data), is as follows: 


(1) Y=b,+b,S+} (b;H)+} (b;B) 
+ (b0)+E(b;N)+U. 


Equation (1) says that an executive’s com- 
pensation Y, which equals salary plus 
bonuses, depends upon the size of her corpo- 
rate employer S, her human capital invest- 
ments H, her unique background character- 
istics B, her (perceived) organizational 
environment O, and her access to informa- 
tion networks N. The b;s are the coefficients 
to be estimated and U is the disturbance 
term. The actual variables used in each cate- 
gory are listed in Table 1. Differences in 
these variables will lead to differences in 
individual compensation. 


V. The Sample 


In 1982, a questionnaire was designed by 
UCLA Graduate School of Management and 
Korn/Ferry International, an executive re- 
cruiting firm, to obtain a profile of the suc- 
cessful female executive. The questionnaire 
was sent to over 600 female executives from 
Fortune’s top 1000 firms, and more than 50 
percent were returned. Our sample consists 
of the 132 female executives who responded 
to those questions that were essential to our 
study. Some of the more interesting char- 
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acteristics of these women are: their average 
cash compensation is $86,881; their average 
age is 41.9 years; overall, 26.5 percent 
graduated from an “Ivy League” college, 
43.1 percent held some leadership position in 
college, and 13.8 percent participated in 
sports while in college. On average, these 
women worked 52.5 hours per week and 26.2 
percent took a leave of absence during their 
career. Less than half, 48.2 percent, are cur- 
rently married; 53.4 percent had fathers who 
were professionals; and 56.0 percent were 
the oldest child. When asked to rate their 
level of ambition on a scale of 1 to 5 (1 being 
least), the average value given was 4.207; 
65.2 percent viewed themselves as “risk 
takers,” and 47.0 percent are Republicans. 
Of particular interest to this study, 56.3 per- 
cent are members of private clubs and 20.9 
percent serve on corporate boards. In terms: 
of progress up the corporate ladder, 41.6 
percent believe that “it’s who you know, not 
what you know” that matters. 


VI. The Regression Results 


The model was estimated using both the 
linear and semilog specifications. In estimat- 
ing our model, several persistent cases of 
multicollinearity occurred. Age, age-squared, 
and job tenure were gathered as measures of 
human capital, but because these women ex- 
ecutives were all very similar, it was not 
possible to include more than one of these 
variables in the model. Age was chosen over 
age-squared, since the sample consisted of 
relatively young executives who were prob- 
ably not at the peak of their careers. Age and 
job tenure were then included separately. 
The variable job tenure had a ¢-score less 
than .06, while age had a t-score greater than 
one. Since both could not be used, age was 
chosen. A similar problem arose in attempt- 
ing to use “college degree,” “Ivy League” 
college graduate, “Masters of Business Ad- 
ministration,” and “held a college leadership 
position” as separate variables. The variables 
“held a college leadership position” and “Ivy 
League” college graduate were selected since 
the former measured an important antece- 
dent background.characteristic and the latter 
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TABLE 1—- DETERMINANTS OF FEMALE 
EXECUTIVE COMPENSATION 


Cash Ln Cash 
Compen- Compen- 


Dependent Variable sation sation 


The Sizz of the Corporation, § 


Size of employer's 1.976 0324 
corporation (1.395)? (2.726)? 
Human Capital Investments, H 
Age 489 0044 
(1.007) (1.083) 
Ivy League Graduate 17.321 1397 
(1.946)> (1.874)? 
Nuntber of Hours Worked 1.322 0101 
(2.417)? (2.191)° 
Unique Background Characteristics, B 
Married 8.100 1075 
(1.028) (1.629)# 
Father was a Professional —2.591 — 0086 
(—.325) (—.128) 
Oldest Child — 2.245 0109 
(—.290) (169 
Views Self as Ambitious 6.264 .0615 
(1.475)® (1.728)? 
Takes Risks 11.322 .0960 
(1.332)? (1.347) 
Held College Leadership 
Position 4.703 .0831 
(.573) (1.208) 
Active in College Sports 16.107 .1086 
(1.425)* (1.147) 
Not a Republican 6.693 .1205 
(.834) (1.792) 
Organizational Environment, O 
Believes Barriers have 
Fallen —.542  —.0003 
(—.147) (-.009) 
Perceives Discrimination —8.669  —.1017 


(—2.363)°(— 3.309)” 
Networking, N 


“Who you know” — 14.623 — 1053 
(-—1.797)>¢— 1.545) 
Meznber of Corporate Board 38.987 3120 
(3.962)? (.3.784)> 
Private Club Member 21.923 .2515 
(2.771)? (8.796)? 
Intercept ~ 41.637 3.1650 
(—.925) (8.398)? 
R? .349 .407 
F 3.596> 4,593? 
N =132 


“Indicates significance at the 10 percent level using a 
one-tail test. 

‘Indicates significance at the 5 percent level using a 
one-tail test. 


measured educational credentials. Finally, 
the variables “took a leave of absence” and 
“number of children” were also considered 
as measures of unique background character- 
istics. These variables were statistically in- 
significant (t-scores were —.068 and .069, 
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respectively), and their presence in the model 
added substantially to the multicollinear- 
ity problem. The results are presented in 
Table 1. 

Because cross-sectional data were used, 
heteroscedasticity was suspected as in previ- 
ous studies. Both a Glejser test and a Gold- 
feld-Quandt test as outlined in John Johnson 
(1984, pp. 300-02) were performed. No evi- 
dence of heteroscedasticity was detected at 
the 10 percent level with either test. 


VII. Interpretation of Results 


These results are a mixture of the antic- 
ipated and unexpected. Executive compensa- 
tion is positively influenced by both the size 
of the corporation and the amount of effort 
put forth by the individual (as measured by 
the number of hours she works per week). 
The quality and/or quantity of one’s formal 
education (as measured by “Ivy League”) 
seems to have a positive effect upon com- 
pensation although experience (as measured 
by age) was not significant. 

Contrary to our expectations, marriage was 
not an inhibiting factor for female corporate 
success. Two of the more disappointing re- 
sults were the statistical insignificance of 
being an only child and having a profes- 
sional father. If one considers that 56 percent 
of these executive women were oldest children 
and that over 53 percent had professional 
fathers, it seems improbable that these traits 
do not matter. Perhaps these factors would 
better serve to differentiate between women 
who become executives and those who do 
not. Neither being married nor being a non- 
Republican had the anticipated negative im- 
pact. Having been active in college sports 
had a positive impact on compensation, sug- 
gesting that this variable may be an indicator 
of the young woman’s willingness to take 
risks and/or her learning to be a “team 
player.” 

These results strongly support Harlan and 
Weiss in their contention that organizational 
gender biases play a major role in limiting 
the advancement and compensation of female 
executives. Working in an environment in 
which discrimination is readily perceived has 
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a very strong negative impact upon a wom- 
en’s compensation, no matter what her at- 
tributes or efforts. While it was noted earlier 
that women are entering management in in- 
creasing numbers, these results provide evi- 
dence that their progress up the corporate 
ladder is being impeded by other barriers. 
The major premise of this paper is that 
“who you know” may be just as important 
as “what you know.” This contention seems 
to be strongly suppoited by the results. 
Working environments in which knowing the 
right person is important for career advance- 
ment has a strong negative impact upon a 
female executive’s compensation. In contrast 
to this, women who “plugged in” to net- 
works, as measured either by memberships in 
private clubs or on corporate boards, profited 
substantially by these additional contacts and 
information. Thus, managerial women need 
more than larger corporations and greater 
human capital investments to be successful. 
In order to make the most of their opportun- 
ities and human capital investments, women 
need to be plugged in to networks that pro- 
vide requisite labor market information. 
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Longitudinal Changes in Salary at a Large Public University: 
What Response to Equal Pay Legislation? . 


By SHARON BERNSTEIN MEGDAL AND MICHAEL R. RANSOM* 


Legislation in the early 1970’s greatly 
strengthened the legal status of women fac- 
ulty at colleges and universities. The Equal 
Emplcyment Opportunity Act of 1972 ex- 
tended Title VII of the Civil Rights Act 
protection against sex discrimination in em- 
ployment to academic personnel. In the same 
year, the Equal Pay Act of 1963 was ex- 
panded to cover university and college fac- 
ulty, and orders from the Executive Branch 
required affirmative action plans of all federal 
contractors. The purpose of this paper is to 
determine the extent to which the salary 
structure at a large public university has 
changed since 1972. In particular, we use 
longitudinal data to examine how the Uni- 
versity of Arizona responded to this legal 
environment with regard to employment and 
pay of female faculty members. 

Many have gauged sex differentials in fac- 
ulty compensation and offered reasons for 
their existence. The general empirical find- 
ings of these studies can be summarized as 
follows. After controlling for numerous fac- 
tors, women tend to earn lower salaries than 
do men, and the difference is usually statisti- 
cally significant. The differential tends to 
widen with length of service, while control- 
ling for rank lowers its size, although rank 
assignment itself may- reflect sexual dis- 
crimination in hiring and promotion (see 
Emily Hoffman, 1976; Burton Malkiel and 
Judith Malkiel, 1973). With few exceptions, 
most have used cross-sectional data for a 
single year. Changes in compensation prac- 
tices in response to equal pay legislation 
have not been assessed. From a longitudinal 
point of view, the “wage gap” between com- 
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parable male and female faculty members at 
a given time can be thought of as arising 
from two different sources: differences in pay 
at the time of hire; and differences in rates of 
growth in salaries. If there is an institutional 
response to the changing legal environment, 
it must appear as a change in either or both 
of these factors. In what follows, we describe 
our data set and summarize our findings. As 
is suggested by our title, we find that signifi- 
cant unexplained salary differentials have 
persisted. 


I. Data 


Our data set contains information on 
salaries and personal and employment char- 
acteristics of about 1900 individuals who were 
employed by the University of Arizona dur- 
ing 1972, 1977, and/or 1982. We restrict our 
analysis to career-type teaching faculty at the 
main campus of the university; administra- 
tors, professional and research faculty, and 
medical school faculty are excluded from the 
data set. We were able to identify salary, 
rank, tenure status, and departmental and 
collegial affiliation from the annual budgets 
of the university. From other published uni- 
versity records, we determined the date and 
type of highest degree and the date of hire. 
Sex was determined by name. In the case of 
unusual or ambiguous names, the sex was 
verified through personal communication. 
Some individuals are not included in our 
sample because of incomplete information. 

From the raw data, we construct for each 
year the following variables: SEX, PHD, 
SERV, and EXPR. The variable PHD is a 
dummy equal to one if the individual has a 
doctoral degree, such as a Ph.D. or Ed.D. 
The variable SERV is defined as the years of 
service at the University, and EXPR is de- 
fined as the number of years since the indi- 
vidual received his or her highest degree. 
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TABLE 1— UNIVERSITY OF ARIZONA MEAN SALARY 
AND EMPLOYMENT DaTA FOR ALL COLLEGES AND 
THE LIBERAL ARTS COLLEGE BY SEX 


SAL LNSAL PHD SERV EXPR 


1972 
All Colleges 
Overall 16304 9.68 75 93 13.1 
Male 16702 9.70 .80 92 13.0 
Female 13675 9.51 42 10.4 14.0 
Liberal Arts 
Overall 16169 9.67 91 92 12.9 
Male 16441 9.69, 94 88 12.6 
Female 13328 9.48 68 13.2 15.8 
1977 
All Colleges 
Overall 22060 9.97 82 10.2 13.9 
Male 22672 10.00 85. 105 144 
Female 18385 9.80 64. 8.6 11.0 
Liberal Arts 
_ Overall 22038 9.97 92 10.1 14.2 
Male 22527 9.99 94 10.2 14.6 
Female 18005 9.78 .79 91 114 
1982 ie 
All Colleges ` 
Overall 34088 10.41 .84 12.8 17.1 
Male 35158 10.44 86 13.2 17.6 
Female 27406 10.20 69 10.6 140 
Liberal Arts - 
Overall 34241 10.41 .93 12.8 17.5 
Male 35100 10.43 .94 13.2 18.0 
Female 27374 10.19 .86 96 132 


SEX is a dummy variable equal to 1 for 
females; SAL is the individual’s salary, ad- 
justed to a 10-month academic year, and 
LNSAL is the natural logarithm of salary. 
Table 1 presents summary statistics for the 
basic variables of our analysis for the full 
university and for the Liberal Arts College. 
We chose to focus on a single college within 
the university because colleges have a lot of 
autonomy in employment decisions. The 
Liberal Arts College was selected for its rela- 
tively large number of women. Correspond- 
ing sample sizes N (total) and NF (females) 
are reported in Table 2. There are ‘rather 
striking differences between males and fe- 
males. Male salaries average 22 to 28 percent 
more than female salaries, with the ratio 
increasing over time. Over the same period, 
average EXPR and SERV of females have 
declined substantially relative to male aver- 
ages. This is due primarily to the much higher 
rate of turnover among females. For exam- 
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TABLE 2— UNEXPLAINED SEX DIFFERENCES IN 
SALARIES: FULL SAMPLES AND RECENT HIRES? 








N NF Levels Logs 
All Colleges 
Full Sample š 
1972 1027 135 — 1549 —.105 
(5.72) (6.51) 
1977 1067 152 —1191 —.063 
(3.48) (4.31) 
1982 1137 157 - —2853 `  —.095 
(5.19). (6.17) 
Recent Hires - 
1972 226 42 ~ 1353 — .088 
(3.01) (3.06) 
1977 208 43 — 1237 — 059- 
` (1.97) (2.10) 
1982 170 ` 44 — 2245 — 086. 
(2.18) (2.60) 
Liberal Arts 
Full Sample 
1972 i 389 34 — 2321 —.151 
(4.83) (5.45) 
1977 444 48 —1647, —.084 
: (3.20) (3.95) 
1982 459 51 —3595  —.116 
(3.75) (4.46) 
Recent Hires 
1972 &3 9 + — 1724 — .098 
(1.96) (1.82) 
1977 72 9 ~ 2167 ~ 106 
(2.34) (2.53) 
1982 " 55 12 — 2566 ~ 099 
(0.97) (124 


"Absolute values of t-statistics are shown in paren- 
theses. 


$ 


ple, of the females present in 1972, 47 per- 
cent left before 1977 and 66 percent before 
1982. The corresponding rates for men were 
29 and 41 percent. Another consequence of 
the high turnover is that while more than 20 
percent of the “recent hires” are fémale, the 
fraction of females in the full sample in each 
period is a steady 13 percent. 


If. Empirical Findings 


Tables 2 and 3 present the male-female 
differentials in salary.and growth of salary 
which remain after controlling for PHD, lin- 
ear and quadratic measures of SERV and 
EXPR, and the interactive variables PHD X 
EXPR, PHD X SERV, and EXPR X SERV. 
We ran each regression for all the colleges 
combined, in which case we control for col- 
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TaBLE 3— UNEXPLAINED SEX DIFFERENCES 
IN SALARY GROWTH? 





N NF Levels Logs 
All Colleges 
1972-77 660 71 -41 019 
(0.85) (2.25) 
1972-82 557 47 — 583 .037 
(0.87) (2.23) 
1977-82 768 84 — 629 .012 
(1.61) (1.20) 
1977-82" 541 45 — 358 017 
(0.70) (1.40) 
1977-82° 227 39 —910 004 
(1.42) (0.25) 
Liberal Arts 
1972-77 274 22 — 460 .012 
(1.40) (1.05) 
1972-82 237 14 —949 049 
(0.78) (1.71) 
1977-82 338 29 — 366 022 
(0.56) (1.43) 
1977-82? 237 14 —66 043 
(0.08) (2.25) 
1977-82° 101 15 — 990 —.011 
(0.84) (0.35) 








*Absolute values of t-statistics are in parentheses. 
©1972 cohort. 
°1977 cohort. 


legial affiliation, and for the Liberal Arts 
College, in which case we control for depart- 
mental affiliation. 

Table 2 lists the unexplained salary dif- 
ferentials (the coefficients for SEX) by year 
for all the faculty employed in that year (Full 
Sample) and for those hired in the preceding 
three years (Recent Hires). Note that the 
recent hires group includes all those recently 
hired rather than only those hired at entry 
level positions. We report the differentials for 
the two alternative measures of the depen- 
dent variable, SAL and LNSAL. Thus, we 
have estimates of the average salary dif- 
ference in both dollar and percentage terms. 
Though we see a dip in the size of the 
differential in 1977, the differentials are 
negative and significant at a 5 percent signifi- 
cance level in most cases. The regressions for 
the full sample explain between 55 and 70 
percent of the variation in the dependent 
variable, while the recent hires regressions 
explain a somewhat larger percentage. 

Some additional analyses were done to 
determine the effect of controlling for rank. 
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The adjusted Rs increase by 10 or more 
points, but the full sample sex differentials, 
while smaller in absolute value (by a factor 
of .2 to .6), are still significant. The signifi- 
cance of the recent hires differential varies by 
year and subsample. Thus, even if we assume 
no sexual bias in rank assignment, control- 
ling for rank does not eliminate the sex dif- 
ferential in compensation. Moreover, it does 
not eliminate the rise in the salary gap be- 
tween 1977 and 1982. We also ran the regres- 
sions with department heads included, with 
similar results. Department heads receive sig- 
nificantly higher salaries. Since none of the 
64 department heads were female in 1972 
and 1977, and only 4 of the 70 department 
heads were female in 1982, these findings 
indicate that additional salary discrimination 
may occur through bias in assignment of 
administrative positions. We also tested for 
equality of male and female full sample 
structures, where the unrestricted regression 
allowed for different structures. The re- 
stricted regression constrained all coefficients 
to be equal except the intercept; that is, the 
SEX variable was included. We accepted the 
null hypothesis of homogeneous Liberal Arts 
structures at a 5 percent significance level, 
but we rejected the null hypothesis when all 
the colleges were combined, which suggests 
that more accurate estimates of the sex dif- 
ferential are obtained when we control for 
departmental affiliation. Finally, regressions 
for colleges other than Liberal Arts yield sex 
differential estimates which are sometimes 
insignificant or positive, a finding that ex- 
plains why the Liberal Arts College sex dif- 
ferentials are larger than the full university 
differentials. 

Table 3 reports the unexplained sex dif- 
ferences in salary growth over the periods 
listed in the first column of the table. The 
sample sizes (N) reflect the number of fac- 
ulty employed in both years of the period. In 
addition, we partition the 1977-82 sample 
into two groups: those employed in 1972, 
1977, and 1982 (1972 cohort) and those not 
employed in 1972 (1977 cohort). The ex- 
planatory variables are assigned values ac- 
cording to the starting year of the period. In 
dollars, female faculty have received smaller 
salary increases, on average, but the dif- 
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ference is not statistically significant. More- 
over, female salaries have grown faster, on 
average, than male salaries, and the dif- 
ference is sometimes significant. The results 
for the 1977-82 period suggest, however, 
that only the cohort of female faculty present 
in all three years benefited from the more- 
rapid salary growth. Nevertheless, the growth 
was not sufficient to eliminate the sex dif- 
ferential. For the cohort of faculty present 
since 1972, the unexplained sex differential 
in 1982 is —6.6 percent and is statistically 
significant. 


I. Conclusions 


We have found that, after controlling for a 
limited set of individual characteristics, fe- 
male faculty at the University of Arizona are 
paid less than male faculty. These differences 
persist over time. Yet, we find that for those 
women who were present at the university 
over the entire period studied, the gap has 
not worsened. In fact, female salaries grew at 
a higher rate than male salaries. Thus, it 
appears that most of the differential in 
salaries is due to the treatment of females at 
the time of hire. (Our recent-hires regressions 
also reflect this.) This is a curious result, 
since it is precisely at the time of hire, when 
individuals are most mobile, that there is 
least opportunity to discriminate. The uni- 
versity must pay competitive market salaries 
to new hires—any differential at this point 
must be due to differences in unmeasured 
qualifications (productivity) and/or dis- 
crimination in the market-at-large. One pos- 
sible explanation for lower starting salaries 
could be that due to implementation of 
affirmative action plans nationwide, highly 
qualified women are hired in preference to 
highly qualified men by the most prestigious 
universities and by industry. This leaves a 
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pool of applicants for the remaining institu- 
tions in which women are relatively less 
qualified than men. Alternatively, the salary 
and turnover differentials we observe could 
reflect the university’s lack of commitment to 
sex equity in faculty recruitment, promotion, 
and retention. 

Both the market sorting and lack-of-com- 
mitment explanations support the rather un- 
settling conclusion that the salary differences 
represent quality differences. Their implica- 
tions regarding compliance with nondis- 
crimination legislation, however, are quite 
different. The explanation that the differen- 
tials reflect discrimination in the market-at- 
large still remains. This explanation is cer- 
tainly consistent with the findings of others. 
It is also consistent with our finding that the 
salary differential dipped in 1977, only to 
rise again in 1982. In response to 1972 legis- 
lation threatening to deny federal program 
funding to institutions guilty of sex dis- 
crimination, universities across the country 
adopted affirmative action programs and 
sought to hire more women faculty. By the 
late 1970’s, however, the clamor appeared to 
have subsided. Although our results suggest 
little response to the legislation of the early 
1970’s by 1982, recent actions at the Univer- 
sity of Arizona are encouraging. The admin- 
istration voluntarily awarded women faculty 
$300,000 in salary adjustments for 1985. 
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Sex Role Socialization and Labor Market Outcomes 


By Mary E. CORCORAN AND PAUL N. COURANT* 


It is well known that women earn less than 
men. The causes of the wage gap, however, 
are not well understood. Each of the three 
major economic explanations of the wage 
gap-—-human capital, pure discrimination, 
and “crowding”? — suffers from serious short- 
comings. The human capital explanation is 
simply not supported by the data: sex dif- 
ferences in experience, training, and work 
history can account for only about one-third 
of the wage differences between men and 
women. (See Corcoran and G. J. Duncan, 
1984, and references cited therein.) Pure dis- 
crimination (especially to the tune of about 
25 percent of male wages) is just not sus- 
tainable in a competitive market (Kenneth 
Arrow, 1972a,b). And although women are 
very much crowded into a relatively few oc- 
cupations (Barbara Bergmann, 1974), this 
fact does not carry with it an explanation of 
how and why it comes to be true. 

Socialization and discrimination are the 
two explanations of the unexplained portion 
of the wage gap that are most often iden- 
tified (see, for example, D. J. Treiman and 
H. I. Hartmann, 1981), but the discussion 
usually stops there. Our purpose in this paper 
is to begin to look explicitly at how socializa- 
tion might work in a model of the labor 
market, how socialization and discrimination 
might interact, and how one might test em- 
pirically for labor market effects of social- 
ization. 


I. Socialization 


In an extensive review of the literature, 
J. P. Eccles and L. W. Hoffman (forthcom- 
ing) suggest that sex differences in social- 
ization might affect occupational behavior in 
at least four ways. First, socialization may 
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lead women to be more fearful or more 
anxious, or less confident than men are (the 
“fear of success” syndrome). Second, sex 
role socialization may directly affect workers’ 
skills and personality traits. Some re- 
searchers argue, for instance, that girls are 
encouraged to be more dependent, more per- 
son-oriented, and less able mathematically 
than are boys. Third, children may internal- 
ize traditional notions of sex roles, accept 
these cultural sex stereotypes as fact, and 
eventually choose occupations that conform 
to these stereotypes. Fourth, sex role social- 
ization may affect the values men and wom- 
en attach to different activities so that 
workers of both sexes tend to value “sex- 
appropriate” activities. Thus, women may 
value person-oriented tasks more than men 
do, even if there were no sex differences in 
ability to perform such tasks. 

The first two sets of phenomena are really 
human capital arguments. In both cases, 
women differ from men in ways that might 
reduce these women’s potential value in the 
labor market. Such sex differences in human 
capital may or may not have been caused by 
discrimination. The third and fourth findings 
suggest that equally qualified men and wom- 
en may evaluate the same job characteristics 
quite differently when choosing jobs. They 
are thus “taste” explanations when consid- 
ered from the perspective of the labor market. 


II. Modelling Strategy 


If we are to be able to distinguish among 
various kinds of discrimination and social- 
ization as explanations of male-female pay 
differentials, we need a model that allows for 
a variety of possibilities and interactions 
among them. Given our introductory discus- 
sion, such a model must include the follow- 
ing: 1) labor market discrimination against 
women; 2) socialization of women that tends 
to lead women to value occupations and jobs 
that are viewed as “traditionally female” in 
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character; 3) phenomena (including social- 
ization of employers and customer and co- 
worker prejudice) that lead employers to 
value a workplace in which roles are per- 
formed by employees of traditionally ap- 
propriate gender; and 4) interactions among 
1), 2), and 3). 

We place one more requirement on a model 
that purports to shed some light on the issue 
of how it is that women come to be paid so 
much less than men. The model must account 
for the fact that there is a great deal of 
heterogeneity in the tastes and socialization 
of workers of both sexes. Thus a convincing 
account of what is going on cannot depend 
on the notion that all women, or all 
employers, have uniform views on the sex 
appropriateness of different occupations. 
Further, to the extent that there are 
employers who do not discriminate in any 
way on the basis of gender (and surely there 
are), any elements of a model that depend on 
employer discrimination must explain why 
the competitive process does not cause such 
behavior to disappear. 

Throughout this discussion, we assume that 
the labor market is competitive in the sense 
that no one possesses monopoly or monop- 
sony power, and that markets for all types of 
labor are “thick.” We assume that individual 
workers (or potential workers) have utility 
functions that are defined on income (Y), 
leisure (L), and attributes of their job (a 
vector Z). Further, we define a function 
F(Z) that maps the vector Z into a vector of 
indexes of traditional sex appropriateness for 
each element of Z. The more consistent with 
traditionally female roles, the higher the value 
of any element of F. Thus, for any worker k 
employed in job /, the utility function is 


(1) U, =U,(Y, L, ZÍ, F(Z/)). 


Worker k, of course, will be in that job j 
which maximizes (1) subject to the set of jobs 
and associated wages available on the market. 
Worker k may not care about the vector F’, 
but then again he or she may care about it. 
On average, the partial derivatives 3U/ ðf, 
(where f; is an element of F) are positive for 
women and negative for men. Note that at- 
tributes of the job may include such elements 
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as the sex ratio of current employees, the 
extent of perceived co-worker prejudice, and 
the degree to which such prejudice would 
directly affect the worker. 

Sex appropriateness may also matter on 
the demand side of the labor market. Thus 
the wage offered by employer m to potential 
employee k will depend on k’s human 
capital characteristics (Z*), the attributes of 
the job, and the vector F/. Thus, for em- 
ployer m considering employee k in job j, 
the offered wage is 
(2) wAl=w,,(Z/, F(Z), Z4). 
Again, employer m may care about elements 
of F/ or may not, and may also be affected 
(following Arrow) by co-worker and customer 
prejudice, even if the employer himself (her- 
self) has no prejudice. 

In a perfectly competitive market, direct 
employer discrimination will not be sustain- 
able, although if it is difficult for employers 
to identify prejudiced workers, and if such 
workers are less productive when they work 
with the objects of their prejudice, it is still 
possible that employers would systematically 
pay one sex less than the other in certain 
jobs, even if the human capital characteris- 
tics of employees were identical.' Any dif- 
ferences in wages as a function of gender 
other than those attributed to co-worker dis- 
crimination would be due to differences in 
employee tastes. If (following the psychologi- 
cal literature cited above) jobs with attri- 
butes that are valued by women more than 
by men are relatively scarce, then it is easy to 
tell a story consistent with Bergmann’s 
crowding hypothesis that would explain why 
jobs that are largely filled by women pay less 
(for a given vector of measured human capital 
attributes) than jobs that are mostly filled by 
men. All that is occurring is market equi- 
librium with a compensating wage differen- 
tial. Moreover, to the extent that co-worker 
discrimination affects wages by tending to 


1 The proof of this and other assertions that are not 
proved in the text due to the limitations placed on the 
length of this paper are available from the authors, as 
are the data sources. 
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reduce the supply of women to jobs where 
co-workers would hassle women, but where 
output would be unaffected by sex integra- 
tion, crowding of women into occupations 
where they were not faced by such behavior 
could also be interpreted as yielding com- 
pensating differentials—the overt discrim- 
ination is not on the part of the employer. 

Formal models of the labor market that 
use (1) and (2) as building blocks can be 
used to analyze a large number of ways in 
which prejudice, socialization, and discrim- 
ination can interact to produce wage dif- 
ferentials by gender. One interesting version 
of such a model involves employee search 
over jobs, and under conditions of costly 
search leads to the possibility that percep- 
tions of discrimination (whether real or not) 
can interact strongly with tastes on the part 
of employees regarding sex appropriateness 
in ways that can lead to large equilibrium 
wage differentials. Here equilibrium means 
that it will not be rational for a woman, 
earning typical women’s wages in a tradi- 
tionally female line of work, to search for 
work in the male labor market, where wages 
are higher, but so is the probability of being 
hassled on the job, being uncomfortable with 
performing gender-inappropriate activities, 
or simply being denied serious consideration 
for the job.” 

The value of models constructed along 
these lines lies not in the fact that they yield 
any startling new predictions, but in the fact 
that they provide a notation in which it 
becomes abundantly clear that at the level of 
“standard” human capital earnings func- 
tions, explanations of male-female wage dif- 
ferences that are based on differences in 
employee tastes for job attributes are indis- 
tinguishable from explanations that are based 
on employer (or co-worker) discrimination. It 
is fairly easy to write down models in which 


?Note that not all women have to have the same 
perceptions or tastes regarding gender appropriateness. 
All that ‘is required to get average differences in pay is 
that women on average value traditional female roles 
more than men do, and dislike discrimination and hassle 
fram co-workers. 
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lots of potentially important factors interact, 
but if we are to find out which of these 
factors are important in the labor market, we 
need empirically testable implications of (say) 
socialization-based stories that are different 
from discrimination-based stories. 


I. An Empirical Research Agenda 


The ideal way to disentangle the possibil- 
ities implicit in the above discussion would 
involve following a panel of children over 
time and examining how their family en- 
vironments and their school environments 
affect their sex-role attitudes and aspirations; 
how families, schools, attitudes, and aspira- 
tions influenced decisions about investment 
in education and training; and how families, 
schools, attitudes, aspirations, and human 
capital affected job choice and wages. At key 
decision points (choice of college major, first 
job, etc.), we would need to ask detailed 
questions about the factors which influenced 
those decisions—particularly about paths not 
taken. We know no data that would allow us 
to take this approach. 

We can, however, derive some estimate of 
how powerful socialization effects might be 
by looking at specific indicators of sociali- 
zation and seeing how these fare in the labor 
market. For instance, a key feature of a 
socialization explanation model is that sex- 
role patterns learned in childhood social- 
ization will affect adult economic behavior. 
Psychological studies have identified the fol- 
lowing as family factors which promote sex- 
role differentiation among children: being 
raised in a female-headed household, being 
raised in family with children of one sex, 
having nontraditional parents (see Eccles and 
Hoffman; M. M. Marini and M. C. Brinton, 
forthcoming, for summaries of this research). 
We are currently using data on 800 young 
women aged 25-30 in 1981 to test directly 
for a link between such family factors and 
young women’s market outcomes. These data 
are taken from the Panel Study of Income 
Dynamics (PSID), a 14-year (1968-81) study 
of a nationally representative sample of 
American families. These young women were 
children aged 12-17 in their parents’ homes 
in 1968 and had established their own homes 


278 AEA PAPERS AND PROCEEDINGS 


by 1981. We are also using a sample of 
brother-sister pairs from the PSID to isolate 
families that maximize similarity (dissimilar- 
ity) between brothers’ and sisters’ labor 
market outcomes. Using these outliers,- we 
will try to identify family factors that account 
for this similarity (dissimilarity). 

Even if these PSID analyses establish a 
link between family factors and young wom- 
en’s labor market outcomes, they will not 
provide much information about the 
processes by which family factors affect eco- 
nomic outcomes. The PSID provides virtu- 
ally no data on sex-role attitudes—and a key 
prediction of socialization models is that 
women who value traditional roles will be 
more likely to choose “female” jobs. We will 
use the General Social Survey (GSS), a na- 
tionally representative cross-sectional data set 
with excellent measures of sex role attitudes, 
to test whether such attitudes influence wom- 
en’s labor supply, occupations, and wages 
independently of education and training. 


A third source of data, the Thornton - 


Longitudinal Study of Families, has much 
richer detail on both family background and 
attitudes for a sample of 906 mother-child 
pairs from Detroit over the period 1962-80. 
This study has six waves of data and pro- 
vides extensive information about mothers’ 
sex-role attitudes (measured 3 times between 
1962 and 1980), mothers’ work histories, the 
household division of housework, children’s 
sex-role attitudes in 1980, children’s test 
scores and schooling, and children’s aspira- 
tions and early labor market outcomes. We 
plan to use these data for a more complete 
explanation of how family factors affect 
children’s sex-role attitudes, aspirations, edu- 
cational choices, and labor market outcomes. 

Another way to examine women’s occupa- 
tional preferences is to look at the household 
division of labor in families where wives 
have higher predicted earnings than do 
husbands. In such a situation, it would make 
more economic sense for men to drop out of 
the labor force for childrearing than women. 
We have identified such families in the PSID 
and are examining their allocation of time 
between home and market. 

The above research projects are only a 
beginning in an attempt to sort out the ways 
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in which sex role socialization influence the 
supply side of the labor market. As we have 
said above, we are convinced that empirical 
work that does not examine the mechanisms 
whereby men and women both behave differ- 
ently and are treated differently are unlikely 
to tell us much that we don’t know already. 
That is, women earn less than equally 
qualified men do, and this gap is caused 
either by discrimination or socialization. 


3We think it is equally important to look at demand- 
side behavior. 
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THE PACIFIC CHALLENGE FOR WORLD ECONOMIC LEADERSHIPt 


Pacific Protagonist—Implications of the Rising Role 
of the Pacific 


By STAFFAN BURENSTAM LINDER* 


Rapid economi¢ growth in the Pacific re- 
gion is transforming the world. It is inter- 
esting to speculate on the multidimen- 
sional consequences, concentrating on the 
economic and political effects. 

Different definitions of the “Pacific” may 
be adopted, depending upon the problem at 
hand. To direct attention to a new phase in 
the grand historical process of changes in the 
economic and political gravity of the world, 
it may be suggestive to note how the ratio of 
Pacific GDP to Atlantic GDP has increased 
from less than 40 percent in 1960 to almost 
60 percent in 1982. In the Pacific Basin is 
then included the market economies of the 
Asian-Pacific region plus China and the five 
Pacific states of the United States. The 
Atlantic Basin includes the European OECD 
countries and the eighteen Atlantic states of 
the United States. 

If we, to analyze the mechanics of this 
process, concentrate on the market econo- 
mies of the Asian-Pacific region, we can see 
that, over the same period, this region’s share 
of world GDP has doubled and now stands 
at over 16 percent. This Asian-Pacific group 
includes Japan—with 60 percent of the re- 
gion’s GDP—and the other members of 
Nortkeast Asia (South Korea, Taiwan, and 
Hong Kong), the ASEAN countries (the 
Philippines, Indonesia, Singapore, Malaysia, 
Brunei, and Thailand), and, finally, the 
South-Pacific countries (Australia, New Zea- 
land, and Papua New Guinea). 


*Discussants: Carl E. Beigie, Dominion Securities, 
Ames; Lawrence B. Krause, The Brookings Institution. 
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The gravity shift is also reflected in trade 
flows. Asian-Pacific exports as a share of 
world exports have gone from 9 percent in 
1960 to 19 percent in 1983. This rise has 
been managed in spite of the fact that the 
region has a small part of oil exports, the 
enormous value increase of which dwarf 
many changes in the world trade pattern. If 
we look at manufactured exports, we can see 
that of all such exports from LDCs as much 
as 59 percent now comes from the four small 
Asian-Pacific newly industrialized countries 
NICs (South Korea, Taiwan, Hong Kong, 
and Singapore). This percentage was 25 per- 
cent in 1960. Trade changes can also be 
highlighted by pointing out that U.S. total 
trade (exports plus imports) with the Asian- 
Pacific region has risen from less than 50 
percent of U.S. trade with OECD Europe in 
1960 to 120 percent now. 

In trade, the Asian-Pacific countries al- 
ready match the United States and Europe. 
In production and income, they are still con- 
siderably smaller with the United States and 
Europe each representing about 30 percent 
of world GDP. However, with the same 
growth rate differences in years to come, they 
would reach the same level of GDP as the 
United States and Europe by the turn of the 
century. If China, now implementing some 
growth conducive economic reforms, would 
approach the Asian-Pacific market countries 
and attain greater economic weight, the im- 
portance of the region would become even 
more pronounced. But, even with the great 
increase that has already taken place in the 
relative importance of the Asian-Pacific 


_group of countries, the outward appearance 


and the inner nature of the world economy 
and world politics has changed. This trans- 
formation is reflected in many ways. 
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I. The Demonstration Effect 


To begin, there is the invigoration effect. It 
has been vitalizing for less developed coun- 
tries and also for public opinion in industrial 
nations to see that growth can be achieved 
also by those countries which are behind. 
There was much development optimism in 
the period immediately following World War 
II, and then much disappointment, as the 
strategies in vogue proved unhelpful. For less 
developed countries, the takeoff proved much 
more difficult than first thought. But now, 
when Asian-Pacific LDCs have proved that 
it can be done, there is some cause for re- 
newed optimism—granted that the previous 
ways can be changed. 

The Asian-Pacific LDCs have demon- 
strated that the Japanese miracle is not a 
miracle as it can be duplicated. There is not 
just a center and a periphery in some eternal 
arrangement, as is sometimes concluded from 
the failures of many. The Asia-Pacific LDCs 
and their success have shown that to take 
such a position is to abdicate into self-fulfill- 
ing pessimism, easy excuses, and facile ac- 
cusations. Indeed, as the Asian NICs have 
demonstrated, it is possible not only to stage 
vigorous growth but to challenge the old 
industrial countries and even, as Japan, to 
reach out for leadership. The Asian-Pacific 
region radiates confidence and instills con- 
fidence. 

.An important question is, then, through 
which means has Asian-Pacific growth been 
achieved? There are many different interpre- 
tations. However, the more widespread suc- 
cessful growth has become in the region, the 
more emphasis las been given the economic 
explanations. Growth accounts stressing in- 
stitutional factors -like the Japanese ethos, 
the activities of the Japanese Ministry of 
International Trade and Industry (MITI, 
Confucian values, Chinese industriousness, 
abundant natural resources, or the reverse, 
that is, a situational imperative in the form 
of nonexisting natural resources may well be 
important, but they cannot provide the gist 


of the story. Their relevance differs widely ` 


from one country to another in the Pacific 
region which, it must not be overlooked, is 
composed of countries diverse in almost all 
respects, 
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All the successful countries in the region 
have, however, one characteristic in com- 
mon: they are market economies relying on 
private entrepreneurship and property. In- 
centives and efficient allocation are em- 
phasized. Foreign trade is given a prominent 
place in an outward orientation of the devel- 
opment strategy. In short, these countries are 
capitalist and not socialist. The socialist 
countries of the region have met with little 
success. : 

It may also be noted that in South Korea 
and Taiwan, growth did not really start until 
around 1960 when, in both countries, there 
was a far-reaching redirection of the eco- 
nomic policies away from regulation and in- 
terventionism over to a reliance on market 
mechanims. 

The success of the Asian-Pacific market 
economies was unexpected and went for a 
long time unnoticed, as the attention was 
concentrated on countries pursuing very dif- 
ferent economic policies following the once 
fashionable growth strategies of planning and 
inward orientation. Explanations stressing 
the importance of the market system and 
capitalist methods in the development of the 
Asian-Pacific countries have now gained wide 
currency. This will yield what we may call an 
ideological effect. Political thought and eco- 
nomic thinking will be influenced in the old 
industrial countries where the faith in the 
system, which once brought these countries 
their wealth, is again rising after a long period 
of erosion. It will affect the non-socialist part 
the Third World where the market system 
has mostly been downplayed, or has been 
in disrepute as market signals have often 
been so overburdened by the effects of exten- 
sive regulations that they have failed to give 
efficient solutions. Finally, the communist 
countries will find their situation sharply 
changed by the success of the Asian-Pacific 
countries. 

There are double problems for the com- 
munist countries. Their power has dimin- 
ished relatively when the economic resources 
of the Asian-Pacific countries, especially 
Japan and the NICs, have risen so fast. 
Secondly, the aitractiveness of the com- 
munist system, as such, has declined. The 
communist parties in the Asian-Pacific re- 
gion languish through the combined result of 
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the nonperformance of the socialist model 
and cf the achievements under capitalist 
methods. In spite of a considerable military 
buildup, Soviet political influence in the re- 
gion is much smaller then it once was. In- 
deed, in Asia where, according to Nikita 
Khrushchev, the world battle for the masses 
would be won, the position of communism 
has deteriorated sharply. 

The success of the market-oriented coun- 
tries of the Asian-Pacific region will have an 
effect not only on thinking but also on acting. 
The iceological effect will be followed by an 
imitation effect in economic policy. At least 
in some older industrial countries, market 
solutions will be tried again more con- 
fidently. Among the LDCs, there will be 
some attempts at deregulation. In some of 
the ccmmunist countries, economic reforms 
will be experimented with because of domes- 
tic failures in the socialist East, but will be 
given direction by the success achieved in the 
capitalist Far East. 

The economic reforms presently under- 
taken in China are at least to some ex- 
tent inspired by the demonstration effect of 
successful economic policies instituted by 
neighboring countrymen. For China not to 
slide ‘nto giant insignificance, it has been 
important to try some similar methods. In 
discussions with people who are active in the 
Asian-Pacific region, it is easy to get con- 
firmation of the view that there has been and 
is such a demonstration effect at work. Yet, 
in the literature on Chinese economic re- 
form, there is no reference to such a demon- 
stration effect. One reason for this is that, 
given the limited scope for debate in China, 
there are few or no public references to the 
examples set by neighbors. 

There may well be strong policy reversals 
in China when some of the reforms unavoid- 
ably dilute the central power of the com- 
munist party. However, even so the on-going 
reform activities and the prospect of their 
success has jolted the position of the Soviet 
Union as dramatically as the defection of 
China from the Soviet fold once did. Fur- 
thermore, the Chinese reforms in their turn 
have a strong effect on Third World coun- 
tries that have found it possible to neglect 
the economic policies and achievements of 
the Asian NICs. For various reasons these 
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NICs have a weak standing in the politics of 
the LDCs. The politics of Taiwan and Hong 
Kong are both intimately connected with 
that of the Peoples Republic of China, 
Singapore is small and South Korea politi- 
cally exposed because of its conflict with 
North Kotea. Furthermore, the strong politi- 
cal interests elsewhere, fearful of the-ideol- 
ogy effect and dreading the imitation effect, 
have gone to great lengths to denigrate these 
market economy superstars. The achieve- 
ments of the Asian NICs are explained away 
as special cases and attributed a number of 
negative side effects. These countries have a 
public relation image far below their perfor- 
mance picture. 


II. A Growth Pole Effect 


The Pacific dynamism will make this re- 
gion serve as a growth pole. There will be a 
propagation effect as set out in international 
trade theory. The Asian-Pacific countries will 
be a bigger market, serve as a better source 
of supplies, and add to international factor 
movements. The successful trade-oriented 
development strategy will then benefit not 
only the Asian-Pacific countries, but also 
their trading partners. This is an important 
effect in a sluggish world economy. 

It is evident that the trading partners of 
the Asian-Pacific countries will primarily be 
those countries which have an open, out- 
ward-oriented system themselves, that is, the 
market economies. It is easy to see in inter- 
national trade statistics this intensification in 
exports and imports. Especially for the 
United States, the proportion of exports 
which goes to the Asian-Pacific countries has 
risen fast—from 13 percent in 1960 to 25 
percent now. 


Il. A Threat Effect? 


The trading partners will however be ex- 
posed to certain difficulties of transition. 
Gains from trade and from factor move- 
ments are not automatic, as they are as- 
sumed to be in the simplest trade models. 
For the gains to be fully realized, there must 
be a reallocation of factors of production 
and, in practice, such a reallocation may be 
painful to those exposed to the need for it. 
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The forces of competition are required to 
bring about a beneficial reallocation. They 
also give dynamic trade gains, as they stimu- 
late the search for improvements and innova- 
tion. Yet, those exposed to these pressures 
often resist them and seek support in cries 
for protection. As we know, the authorities 
sometimes yield to the lobbies and, to the 
cost of the overall economy, put in place 
tariffs and nontariff barriers or subsidies to 
help the ailing sectors. Over the last few 
years, the protectionist pressures have in- 
tensified, the undertakings in international 
agreements have been increasingly disre- 
spected, and it has been difficult to negotiate 
mutual concessions. The riewcomers—-and 
they are primarily the Asian-Pacific countries 
—have been blamed for posing a severe 
threat to the old industrial countries. 

To evaluate the threat effect of Asidn- 
Pacific growth, we may first draw upon the 
numerous studies that have shown that com- 
petition from Japan, the NICs, and the LDCs 
in general has not added as much to the 
pressures for adjustments as usually argued. 
Other factors such as technological change, 
demand shifts, and changes in energy prices 
have necessitated additional adjustment. Fur- 
thermore, a new competitor is a new cus- 
tomer, that is, there is no reason why there 
should be a net destruction of economic ac- 
tivity or employment opportunities. 

Yet, adjustment is required. A new com- 
petitor is a new customer, granted that we 
can supply what the new potential customer 
demands—this added adjustment burden is 
the problem. The capacity for adjustment 
has declined in the old industrial countries at 
the same time as the need for adjustmerit has 
increased. The reallocation requirements 
caused by the Asian-Pacific countries have 
been added to a total of pressures which has 
outsized the reduced ability to cope with 
change. 

There are many reasons why the ability to 
adapt to new conditions has worsened. Tax 
policies and social policies have reduced labor 
market mobility and the incentives to invest 
in new skills and positions. Labor market 
legislation has similarly given a preference to 
what exists, although it cannot be viable 
forever. Restrictive practices, negotiated and 
applied by the unions, have made it harder 
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to move into new activities and technologies. 
Macroeconomic policies of accommodation 
and unconditional government undertakings 
to pursue policies for full employment have 
reduced the responsibilities of the. labor 
market partners to negotiate contracts that 
are compatible with short-term competitive- 
ness and long-run employment. Shackles have 
been substituted for sticks and carrots. 

These problems have, in particular, beset 
the European countries where there have been 
a rapidly rising unemployment and a decline 
in industrial employment and in the capacity 
to geherate new jobs. In this predicament, 
governments liave tried to find an easy re- 
medy in introducing various subventionist 
policies and protectionist measures. In the 
United States, misaligned exchange rates 
during the last few years have given an im- 
port surge that has provided excuses of a 
more conventional sort for an escalation of 
protectionism. The question theh is, whether 
vigorous growth (in the Asian-Pacific region) 
combined with a reduced-adjustment capac- 
ity (particularly in Europe) gives some sort 
of a new irrefutable protectionist argument 
—the “geriatric tariff.” The answer is no. 

Protectionist measures, whether of the old 
type or in the form of novel new tariff bar- 
riers (NTBs), do not eliminate the disad- 
vantages of a low-adjustment capacity. In- 
deed, they compound them, by introducing 
even greater obstacles to change. The policies 
will fail. When the investments of structural 
change for the long-run good are not under- 
taken and resources instead are used to live 
fully in the short run, there will be an accu- 
mulation of structural problems. Adjustment 
pressures will then surface in the form of 
reductions in income and demand, and in a 
reduced pull from export industries and in- 
dustries of the future. Both households and 
industry will in this way be exposed to pres- 
sures, and more difficult pressures, which 
could otherwise have been avoided. The 
wealth of the old industrial countries has 
been created through successful activities on 
free domestic and international markets and 
cannot be maintained by unfreeing those 
markets. 

Free trade like charity begins at home. 
Free international trade is the extension of 
free domestic trade to take advantage of an 
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even wider division of labor and competition 
in an optimization of resource allocation. 
Unfortunately, for some time a freeing of 
international trade has been paralleled by a 
process of rapidly increasing domestic trade 
obstacles. There is a point when domestic 
trade is so regulated that free international 
trade sends the wrong signals through the 
domestic economy, and this economy propa- 
gates the wrong signals through international 
trade. In this situation the framework of 
international trade will crumble. It is sug- 
gestive to watch the great difficulties of the 
Comecon countries to enter into fruitful and 
long-standing international trade relations. 
Within the bloc there are enormous dif- 
ficulties with “planned trade.” To try to 
make different plans meet means to multiply 
problems that are already unmanageably big. 
Trade with market countries is made uneasy 
as the market countries are not prepared to 
accord most-favored-nation treatment and 
free-trade conditions to countries where 
competitiveness is not determined by effi- 
ciency, but by government decree and can be 
changed from one day to another. 

When non-socialist countries now devise 
systems for planned trade and resort to the 
potentially even more distorting method of 
subsidizing exports, it is important not to 
forget these problems. Regulations and sub- 
sidies, and measures to countervail the trade 
effects of regulations and subsidies, are wear- 
ing thin the fabric of international trade. 

As the theory of comparative costs teaches 
us, it is not possible for anyone, no matter 
how vigorous he is, to outcompete others all 
around, as is sometimes alleged. However, 
those with a low adaptability will see the 
gains from producing and marketing innova- 
tive products on a world market scale taken 
by others. Even with low flexibility, however, 
income levels on average would be higher 
than those with restricted trade, but would 
be far below what they could be with more 
vitality and initiative. 

The strength of Asian-Pacific competition 
does not make refuted protectionist argu- 
ments relevant. That the new actors are highly 
vigorous does not change anything except 
that it raises the benefits to be reaped by 
powerful interaction and that it increases the 
costs of a failure to respond constructively. 
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Yet, the threat effect of Asian-Pacific 
growth is very real, even if its nature is not 
what its proponents suggest. The threat is 
that the old industrial countries have lost the 
flexibility needed to grasp opportunities and 
that they, in the process of trying to preserve 
what they have created, ruin it by permitting 
under competitive pressures, destructive poli- 
cies to multiply. The menace is not the vital- 
ity of some, but the sclerosis of others. As 
argued before, there is an imitation effect of 
Asian-Pacific growth in that some try to 
emulate. However, the threat effect arises in 
that others, rather than imitating what has 
succeeded, adopt damaging policies. 

The specter of the “Yellow Peril” is again 
raised with the suggestion that, somehow, 
there could be an inundation rather than a 
two-way flow of trade and that there is a 
permissible excuse for raising trade barriers. 
But, instead of a Yellow Peril, there is a 
“White Peril.” The White Peril arises from a 
gradual increase in barriers to domestic trade, 
and from an extension of foreign trade bar- 
riers, which together lead to an accumulation 
of structural problems. The barriers will harm 
the old industrial countries and endanger 
the world trading system. The old industrial 
countries find it convenient to rationalize 
their new trade barriers by referring to trade 
obstacles operated by the Asian-Pacific 
countries. 

Market-based Asian-Pacific growth upsets 
the confidence of the socialist countries in 
their system and thus creates several political 
problems for these countries. It ought to 
have a positive effect on the beliefs of the 
Western market economies. In fact, there are 
political problems for the Western countries, 
too. Exceptionally high growth in the Asian- 
Pacific region will unavoidably cause a de- 
cline in the relative weight not only of com- 
munist countries, but also of the Western 
market economies. However, this decline will 
be even more pronounced to the extent the 
faltering response to the Asian-Pacific chal- 
lenge (i.e., the White Peril) will strain the 
political system and the social harmony in 
the old industrial countries. An expanding 
battery of obstacles to domestic and foreign 
trade would aggravate the performance. Sec- 
ond, it will put sticks in the spokes of the 
wheels of export-led growth in the friendly, 
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and potentially even more friendly, Asian- 
Pacific region. There is the possibility of 
. these countries being antagonized by being 
the victims of discriminatory protectionism 
and of accusations levied by those who use 
them as scape goats. The political costs of 
this are considerable for the Western coun- 
tries that, instead, should be able to gain 
handsomely from improved relations with 
these important partners for the future. 
Third, a negative Western response in trade 
policy will scare off those developing coun- 
tries that are'on the verge of imitating the 
Asian NICs but now find it seemingly 
hazardous. The former trade pessimism in- 
spired by the development thinking of the 
1950’s and 1960’s has subsided, but only to 
be replaced by a new export pessimism 
caused by the widespread protectionism of 
the 1980’s in the old industrial countries. 
This pessimism—like the original pessimism 
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-—is overdone as, after all, it has proved 


possible to expand exports considerably. Yet, 
the new mood has a definite impact on those 
countries that may contemplate whether they 
should move from an inward-looking to an 
outward-looking strategy. This would be 
damaging, as it would bar the best or only 
avenue to material improvement. For the 
West it is also a. political problem, as it 
would push countries away from .applying 
Western economics methods. They would not 
be attracted into a more cooperative and less 
antagonistic Third World. 

Asian-Pacific dynamism has important im- 
plications. The basic message is this: the 
newcomers provide enormous new oppor- 
tunities but threaten, politically and eco- 
nomically, those who in the First, Sec- 
ond, or Third Worlds permit political 
or economic rigidity to dominate the re- 
sponse. 


Is There Need for Economic Leadership?: Japanese or U.S.? 


By W. W. Rostow* 


There are two reasonably unambiguous 
definitions of the inherently ambiguous con- 
cept of economic leadership. Definition One 
relates to innovation and leading sectors; 
that is, the relative primacy of a country in 
commercializing a new technology and estab- 
lishing, for a time, a dominant position in a 
major sector. In that sense, Britain led in the 
first phase of the cotton textile revolution 
(say, 1783-1832), and the United States led 
in the first phase of the mass automobile 
revolution (say, 1909-29). 

Definition Two relates to policy; that is, 
the assumption of responsibility for the suc- 
cessful operation of the world economy as a 
whole by a single country. I shall consider 
later the necessary conditions for such 
leadership. 

The leading sector and policy definitions 
are partially linked because only an eco- 
nomic power quick off the mark in con- 
verting new inventions into profitable in- 
novations is likely to be able to sustain the 
balance of payments implications of policies 
of responsible leadership in the world econ- 
omy. 

I shall now respond to the subject of this 
paper in terms of each definition of leader- 
ship. First, the new technologies and their 
implications for leadership in the inno- 
vational, leading-sector sense. By new tech- 
nologies I refer to the microchip, genetic 
enginzering, the laser, robots, new communi- 
cation methods, and new industrial materi- 
als. Although germinating for some time— 
and ty no means uniform in their timing—I 
believe historians will date the innovational 
stage of this technological revolution from, 
roughly the second half of the 1970’s. 

Somewhat arbitrarily, I am inclined to re- 
gard this rather dramatic batch of innova- 
tions as the fourth such major grouping in 
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the past two centuries.! The fourth industrial 
revolution has some distinctive characteris- 
tics as compared to its predecessors. It is 
more intimately linked to areas of basic sci- 
ence which are themselves undergoing rapid 
revolutionary change. This means the scien- 
tist has become a critical actor in the drama; 
and the successful linkage of the scientist, 
engineer, and the entrepreneur has become 
crucial to the generation and diffusion of the 
new technologies. The new technologies are 
also proving ubiquitous, progressively suffus- 
ing the older basic industries, agriculture, 
animal husbandry, and forestry, as well as all 
manner of services from education and 
medicine to banking and communications; 
and they are, in different degree, immedi- 
ately relevant to the economies of the devel- 
oping regions, depending on their stage of 
growth, absorptive capacity, and resource en- 
dowments, 

For our purposes, the extraordinary range 
and diversity of the new technologies bear 
directly on the prospects for leadership by 
Japan, the United States, or anyone else. I 
find it most improbable that any one nation 
will achieve and sustain across-the-board 
technological leadership in the fourth in- 
dustrial revolution, or, indeed, leadership in 


1The first industrial revolution, dated by innovation 
rather than invention, came on stage in the 1780’s and 
embraced factory-manufactured cotton textiles, good 
iron made from coke, and Watt’s more efficient steam 
engine. The second starts in the 1830’s and becomes an 
extremely large-scale enterprise in Great Britain and the 
American Northeast in the 1840's; i.e., the railroad 
which, within a generation, induced the invention of 
cheap mass-produced steel. The third comes round about 
the turn of the century and consists of electricity, the 
internal combustion engine, and a new batch of 
chemicals. In their various elaborations they run down 
to the second half of the 1960’s, when the leading 
sectors of the third industrial revolution decelerate 
markedly. For further discussion, see my book (1983a 
especially pp. 54-60; 88-94). Also see my lecture (1984, 
especially pp. 3-10). 
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a major area such as micro electronics or 
genetic engineering or new industrial materi- 
als. Each such area represents, in fact, a 
group of highly specialized and differentiated 
activities. Given the reasonably even distri- 
bution of scientific, engineering, and en- 
trepreneurial talent among the advanced 
industrial countries—and the similar educa- 
tional level and skills of their working forces 
—with the passage of time, specialized com- 
parative advantage is likely to be distributed 
among a considerable range of countries; 
and one is likely to see a great deal of 
cooperation and trade in the new technolo- 
gies, as well as competition. Indeed, if one 
examines the pattern of joint ventures across 
international boundaries and the expanding 
trade in high-technology sectors, the process 
can already be seen to be under way, despite 
the somewhat slower start of Western Europe 
than Japan and the United States in exploit- 
ing the new possibilities. 

The diffusion of virtuosity in the new tech- 
nologies will be accelerated by their indirect 
impact on the developing regions. Over the 
next decade we are likely to see the new 
technologies vigorously applied in the mo- 
tor vehicle, machine tool, steel, textile, and 
other industries rooted in the longer past. 
One result of this conversion to high tech 
along a broad front is that the more ad- 
vanced developing countries will no longer 
be able to count on generating increased 
manufactured exports simply by exploiting 
their lower money-wage rates. There is a 
lively awareness of this change in prospects 
in the Pacific Basin because of palpable 
Japanese progress in applying the new tech- 
nologies to the older industries. In conse- 
quence, there is intense interest among the 
newly industrialized countries in acquiring 
the emerging technologies. The Republic of 
Korea, for example, is gearing its current 
Five-Year Plan to the rapid absorption of 
the new technologies, including quite radical 
changes in education policy. (For an ex- 
tended discussion, see my 1983b book.) 

Each developing country differs, of course, 
in both the extent to which the new technol- 
‘ogies are relevant and in its capacity pro- 
ductively to absorb them. But, in general, 
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potential absorptive capacity is higher than 
relative per capita levels of real income would 
suggest. 

Consider the case of India, a country with 
an exceedingly low average real income per 
capita, conventionally measured. The pool of 
scientists and engineers in India has in- 
creased from about 190,000 in 1960 to 2.4 
million in 1984 (see Government of India, 
1984); and it is sustained by the fact that 
something like 9 percent of the Indian popu- 
lation aged 20-24 is now enrolled in higher 
education, three times the proportion twenty 
years earlier. Taken along with the large 
absolute size of India’s population, this 
means that India is quite capable of assem- 
bling the critical mass of scientists and R&D 
engineers required to solve the kinds of prob- 
lems increasingly posed by the fourth in- 
dustrial revolution and its efficient absorp- 
tion. 

The central question is whether Indian 
society can achieve, over a wide spectrum of 
sectors, the bringing together in partnership 
of scientists, engineers, and entrepreneurs 
which has happened in atomic energy, space, 
and, to a significant degree, in agriculture. 
The linkage has not been effectively made in 
a good many industrial sectors. I would guess 
that if these linkages began to firm up in one 
sector after another, the Indian brain drain 
would begin to reverse. 

While the Indian case is rather dramatic, 
given the country’s size and relatively low 
real income level, the revolutionary expan- 
sion of higher education over the past gener- 
ation is quite typical of the developing world. 
For middle-income economies as a whole, 
the higher education proportion of the rele- 
vant age group rose from 3 percent in 1960 
to 11 percent in 1979. (See World Bank, 
1983.) It will certainly take time for these 
more advanced developing countries to bring 
about the partnership of scientists, engineers, 
and entrepreneurs the absorption of the 
Fourth Industrial Revolution requires. (It is, 
indeed, taking quite a lot of time in Western 
Europe and the United States.) But I do 
believe it will happen; and the process will 
strengthen the diffusion of technological 
virtuosity within the world economy. 
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Now, what about the second definition of 
leadership, in terms of policies reflecting re- 
sponsibility for the viability of the world 
economy? The capacity to lead, in this sense, 
depends in part, of course, on a nation’s 
proportionate role in the world economy; its 
relative contribution to global GNP and in- 
ternational trade; and the strength of its 
capital markets and the scale of its interna- 
tional lending. Britain’s contribution to glob- 
al industrial production may have fallen from 
32 tc 14 percent between 1870 and 1913, its 
foreign trade from 25 to 16 percent (see my 
1978 book); but its large and active capital 
market, combined with the maintenance of a 
free-trade policy, permitted Britain to remain 
an acknowledged leader in the world econ- 
omy down to World War I. 

There was, however, more to it than that. 
British leadership was only possible because 
the United States, the major states of Europe, 
and the component regions of the British 
Empire by and large conducted their busi- 
ness in ways compatible with London’s rules 
of the game. They did not generally share 
London’s passion for free trade; but that fact 
did not prevent the relatively easy flow of 
goods and capital and people and the accep- 
tanca of transmission mechanisms which kept 
the world economy roughly in step with 
respect to prices and cyclical fluctuations. 

Aji the base of the system was a fundamen- 
tal, shared agreement in domestic politics; 
namely, that tariffs apart, there was no re- 
alistic alternative to accepting the domestic 
consequences of the vagaries inherent in a 
competitive, largely private enterprise global 
system of trade and capital movements. 

The tragic experiences of the world econ- 
omy from 1920 to 1939 radically altered both 
the international and domestic aspects of the 
pre-1914 consensus. At the close of World 
War II, the United States, conscious of its 
interwar derelictions and of its extraordinary 
relaiive economic strength in a war-damaged 
world, explicitly accepted responsibilities for 
economic leadership, including initially high 
levels of official grants and loans to foreign 
governments. 

The U.S. role was sustained by a wide- 
spread consensus on appropriate internation- 
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al and domestic rules of the game, the latter 
including the acceptance by governments of 
responsibility for both the domestic level of 
employment and the expansion of social 
services. 

Over the past forty years, the relative role 
of the United States in the world economy 
has declined with the revival of Europe, West, 
and East; with the extraordinary surge of 
Japanese growth; and with the expansion of 
the developing economies at overall rates 
averaging higher than those in the advanced 
industrial economies. As of 1980, the United 
States contributed perhaps 23 percent to 
global GNP, the figure having declined from 
about 33 percent in 1950. (The U.S. and 
Japanese GNP data in relation to global 
GNP are from Herbert Block, 1981, pp. 
30-32, Appendix Table 1.) The Japanese 
GNP proportion rose between 1950 and 1980 
from about 3 to 8.5 percent. 

Despite the sharp relative rise of Japan, 
the capacity of the United States to lead, in 
terms of my second definition, is evidently 
still greater than that of Japan; and that 
capacity is enhanced, as was that of pre-1914 
Britain, by the continuing large role of the 
United States as a capital market. But the 
fact is that, no more than Edwardian Britain, 
does the United States command the power 
to impose its leadership on the world econ- 
omy. The distribution of effective economic 
and political power is, in fact, greater now 
than then. 

My interim conclusions, then, are these. 
First, whether one uses leading sector Defini- 


.tion One, or rules of the game Definition 


Two, forces are at work tending to diffuse, 
rather than concentrate, the power to lead. 
Second, an overwhelming concentration of 
power in a single country does not appear to 
be a necessary condition for effective leader- 
ship in the world economy, if there is an 
effective working consensus on economic 
rules of the game, domestic as well as inter- 
national. It is here, I believe, in domestic 
policy that the critical problem lies which led 
us to focus this session on the question of 
leadership in the world economy. 

The circumstances that emerged in the 
world economy in the early 1970’s broke up 
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the consensus on domestic economic policy 
that had emerged after World War II and 
acquired legitimacy with the historically 
unique growth rates of the 1950’s and 1960’s. 
No viable successor consensus on domestic 
economic policy has yet emerged. And it is 
the lack of an effective consensus on domes- 
tic policy in Western Europe and the United 
States which mainly accounts for the rise of 
protectionism, distorted real interest rates, 
precarious debt structures, a grossly overval- 
ued dollar, and other pathological aspects of 
a disheveled world economy. Specifically, in- 
ternational economic policy is likely to re- 
main ineffectual until the West learns how to 
reconcile relatively full employment (and 
reasonably high and steady growth rates) 
with control over inflation, and how to gen- 
erate and absorb rapidly the technological 
possibilities inherent in the fourth industrial 
revolution. 

This judgment stems from a particular view 
of where the Atlantic world stands in the 
sweep of modern history. For a century now 
—from, say, Bismarck’s first major social 
legislation in 1883—the central problem ad- 
dressed in the advanced industrial nations of 
Western Europe and North America has 
been, how can we build industrial societies 
which reconcile efficiency in a world of 
rapidly evolving technologies with the hu- 
mane values in which Western culture is 
rooted? In politics the process often assumed 
the form of debate and struggle within a 
zero-sum game which allocated resources as 
between welfate and private consumption 
and investment, as between the less affluent 
and more affluent. It is one of the major 
achievements of the Western democratic pro- 
cess that this muted form of class struggle 
proceeded in rélative peace, reaching in the 
decades after World War II a remarkable 
apogee. The proportion of social outlays rose 
in seven major OECD countries from 14 to 
24 percent of GDP between 1960 and 1980 
(see OECD Observer, 1984)——a truly revolu- 
tionary shift. 

Since trees do‘not grow to the sky, the 
expansion. of social outlays at rates higher 
even than the extraordinary real growth rates 
of the 1950’s and 1960’s was bound, in time, 
to cease. Pressures to contain these outlays 
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increased sharply with the explosion of oil 
prices, exacerbated inflation, and high unem- 
ployment rates of 1974-80. After three years 
of remission, a similat traumatic sequence 
occurred in 1979—80. This time, the recession 
continued for a further two years, in part due 
to U.S. domestic economic policy. The GDP 
per capita, which has grown at 3.8 percent 
per annum from 1950 to 1973 for the ad- 
vanced industrial countries, decelerated to 
2.0 percent for the period 1973-79, and aver- 
aged slightly negativé over the next three 
years. Meanwhile, amidst these setbacks the 
fourth industrial revolution asserted itself on 
the world scene with its potentialities, chal- 
lenges, and dangers for those who lagged in 
its exploitation. 

Clearly, the central issue of domestic polit- 
ical life in the West could no longer be 
defined in terms of the allocation of a bit 
more or less to social welfare. Two issues, 
above others, appeared fundamental if the 
erosion of the social and physical infrastruc- 
ture of the advanced industrial countries was 
to be avoided: the mounting of long-term 
policies capable of reconciling relatively high 
rates of growth with control over inflation; 
and the bringing together of scientists, en- 
gineers, entrepreneurs, and the working force 
to generate and absorb efficiently—and 
across the board—the technologies of the 
fourth industrial revolution. In my view at 
least, the former objective requires effective 
long-term incomes policies, as well as a judi- 
cious blend of fiscal and monetary policies. 
Evidently, incomes policies are essentially 
political, social, and institutional, rather than 
narrowly economic arrangements; and much 
the same can be said of the partnerships 
rendered imperative by the peculiar char- 
acter of the fourth industrial revolution. 

Looked at in this way, the advanced in- 
dustrial countries of the Atlantic world are 
caught up in a transition between the strug- 
gle over the allocation of resources that 
marked the evolution of the welfare state, 
and the need for sustained communal coop- 
eration if growth and control over inflation 
are to be reconciled and the new technolo- 
gies find an appropriate role in their socie- 
ties. If one pierces the veil of political rheto- 
ric—which is exceedingly slow to change— 
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one can observe the transition as a halting de 
facto process in Western Europe and in the 
United States. i 

Assuming this view has a reasonable de- 
gree of validity, it throws some light on our 
instinctive feeling that, somehow, Japan is, at 
the moment, better geared to the tasks of the 
generation ahead than the major countries of 
the Atlantic world. From, say, the first 
ineffectual Factory Act of 1898 (which aimed 
to protect women and children) down to 
about 1936, Japanese social legislation fol- 
lowed, with a lag, a sequence not unlike that 
to be observed in the Atlantic nations at 
similar stages of growth. (For a brief 
summary of this sequence, see my 1971 study, 
pp. 149-52.) But a generation of war, physi- 
cal destruction, and postwar recovery broke 
the pattern and forced Japan into a sequence 
of communal efforts climaxed by its ex- 
traordinary surge of growth since the mid- 
195s. A lively sense of the communal stake 
in the continuity of high growth rates helps 
account for the fact that Japan has, in a 
sense, already made the transition towards 
which much of the Atlantic world is moving 
rather slowly and with some pain; that is, 
Japan enjoys a quite well-institutionalized 
incomes policy and has adjusted its institu- 
tions with alacrity to the imperatives of the 
fourth industrial revolution. There are within 
Japan debates and struggles about the ap- 
propriate proportionate level of social out- 
lays and about income distribution, and these 
could become more acute; but there is also a 
more solid consensus than in the Atlantic 
worid that these zero-sum contests are less 
fundamental than the common effort to as- 
sure a steadily expanding pie to be ap- 
propriately divided. 

These qualities render Japan an extraor- 
dinarily strong unit in the world economy; 
but its capacity to lead is restricted by its 
incomplete acceptance of the trade responsi- 
bilities that leadership demands, the still 
limited, if expanding, capacity of its interna- 
tional capital markets, and, above all, by the 
lack of consensus on domestic economic 
policy in the rest of the OECD world. 

I conclude, then, that forces at work in the 
world economy are likely to diffuse, rather 
than concentrate, leadership over the time 
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ahead under either of the two definitions 
with which I began; that such dilute multi- 
lateral leadership is quite feasible if a rea- 
sonably wide consensus exists on the eco- 
nomic rules of the game, both domestic and 
international; that the United States is in a 
position to provide, potentially, a higher de- 
gree of leadership than Japan; but it is gravely 
inhibited because it is still caught up in a 
transition to a new post-welfare-state con- 
sensus on domestic economic policy the 
Japanese have substantially made. 

To answer directly the question posed in 
the title of this paper—the world economy 
needs the leadership of both Japan and the 
United States, but, for different reasons, 
neither is in a position to supply it at the 
moment and neither can do the job alone. 

The extent to which the United States can 
provide its share of leadership, over the next 
several generations, will depend substantially 
on how fast we diffuse the new technologies 
across the old basic industry sectors as well 
as agriculture and the services. I emphasize 
diffusion rather than generation because, by 
historical accident—including the land grant 
colleges and the commitment to serve the 
economy in which they are rooted—we are 
almost certainly the best positioned of all the 
advanced industrial countries to build the 
close, flexible working partnership of scien- 
tists, engineers, and entrepreneurs necessary 
to create and innovate the new technologies. 
Indeed, we are in tolerably good shape in 
three major sectors which arose from labora- 
tories and have managed to maintain the 
interactive osmotic partnership between sci- 
entists and the production process necessary 
for competitive viability; that is, electronics, 
chemicals, and aerospace. But our en- 
trepreneurs in steel, motor vehicles, machine 
tools, and some other basic industries have 
not worked well with the R&D process in the 
post-1945 years. 

I might add that our problem has been 
compounded by business schools that teach 
their students how to maximize the bottom 
line with fixed production functions, but not 
how to operate in a world of rapidly chang- 
ing technological possibilities and accel- 
erated obsolescence. And we economists 
haven’t helped much. For more than two 
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centuries we have failed to build the process 
of generating and diffusing technologies into 
the mainstream propositions of macro and 
micro theory. 

Nevertheless, I would guess that with costly 
time lags, the United States will solve the 
critical problem of diffusion and meet rather 
well the challenge of the fourth industrial 
revolution. 

But there is a lion in our path; that is, the 
four interlocked pathological problems that 
now have us in their grip: excessively high 
interest rates, a grossly overvalued dollar, a 
scandalous balance of payments deficit, and 
a federal budget deficit running at 5 percent 
of GNP. Sooner or later we shall have to deal 
with these problems that we are now pushing 
down the road by borrowing on a profligate 
scale. The question is whether we can move 
to a more viable balance without triggering a 
grave national and international economic 
crisis. - 

This is clearly not an occasion to offer 
detailed policy prescriptions. I would only 
observe that it seems most unlikely that those 
now deeply rooted problems will be resolved 
merely by a somewhat easier monetary policy, 


a somewhat tighter fiscal policy. I believe at ` 


some stage a rigorous incomes policy will be 
required, not merely to contain the inflation- 
ary effects of the necessary dollar exchange 
rate adjustment, but also to render credible 
the decline in interest rates and to assist in 
narrowing the federal deficit. 

We have been living grossly beyond our 
means and we won’t get our books into 
balance merely by a bit of jiggery-pokery 
with macroeconomic policy. 

But I doubt that American political life 
has the capacity to face these problems until 
we are in much worse trouble than we are 
right now. We are more likely to operate on 
the principle Jean Monnet set out in his 
Memoirs: “...people only accept change 
when they are faced with necessity, and only 
recognize necessity when a crisis is upon 
them” (1978, p. 109). 

As an economic historian, I have long 
rejected the convenient but illusory theoret- 
ical distinction between the long run and the 
short run. The Marshallian long run is mov- 
ing every day of our lives. Put another way, 
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the long run is simply the accumulation of 
what happens over short periods of time. 
Therefore, there is a clash between my tem- 
perate optimism about the United States and 
the challenge of the new technologies, and 
my temperate pessimism about our capacity 
to correct the distortions in our economy 
without major crisis. A crisis is likely to slow 
up, for a time, the pace at which we carry 
forward the fourth industrial revolution. 

But looking ahead over the 1980’s and 
1990’s, my net judgment, for what it may be 
worth, is that Mancur Olson hasn’t gotten us 
yet, that we remain a resilient continental 
society, with many changing centers of en- 
ergy and initiative, and that we will sustain a 
vital role in the economic life of the world 
economy, as the inevitable and wholesome 
diffusion of economic power continues as it 
has since the late 1940’s. 

But is the diffusion of economic power 
consistent with leadership and a reasonable 
degree of order? Or, are we on the road to 
perpetual chaos in the world economy? On 
this matter I would supplement my earlier 
observation on the importance of consensus 
concerning domestic rules of the game with 
an institutional recommendation. We are 
most likely to master chaos in a world of 
diffuse power by going to work, in the first 
instance, regionally rather than globally; 
that the Pacific Basin is a promising arena 
for demonstration; and the place to start is 
with the Djakarta initiative of ASEAN of 
July 12, 1984, 
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THE THEORY OF ECONOMIC ORGANIZATIONS' 


Human Fallibility and Economic Organization 


By RaaJ KUMAR SAH AND JOSEPH E. STIGLITZ* 


Doctrines concerning what is a good way 
to organize a society have influenced human 
societies more deeply than any other set of 
doctrines. Specifically, beliefs that one way 
of organizing production and exchange is 
better than others have inspired a number of 
socioeconomic experiments leading to mod- 
ern capitalist and socialist societies, with far 
reaching implications. Yet surprisingly,. the 
central doctrines, though a source of continu- 
ing ideological debate, have been the sub- 
ject of only limited scientific enquiry. The 
major proposition, the so-called Lange- 
Lerner-Taylor Theorem asserting the equiv- 
alence between competitive capitalist econo- 
mies and decentralized socialist economies 
which make use of the price system, made a 
point in stressing that the issue of the owner- 
ship of the means of production might not 
be central in the comparison of economic 
systems. The theorem, however, was based 
on models both of capitalism and of market 
socialism in which the most important dif- 
ferences between the two systems were sup- 
pressed. 

This paper describes a research program 
attempting to delineate some of the critical 
differences among alternative forms of eco- 
nomic organization. We contend that central 
to an understanding of these differences is an 
understanding of differences in the organiza- 
tion of decision making; of who gathers what 
information, how it gets communicated and 
to whom, and how decisions get made, both 
concerning what actions to take and who 
should fill decision-making positions. This 
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view should be contrasted with the tradi- 
tional economic paradigm in which decision 
making plays no role: the manager, for in- 
stance, simply looks up in a book of 
blueprints what the appropriate technique of 
production is for the given set of factor 
prices. In the conventional paradigm, more- 
over, mistakes are never made, either in 
gathering or transmitting information, or in 
making decisions, and indeed, there are no 
costs associated with these activities. By con- 
trast, the view we take here is that “to err is 
human,” and that different organizational 
systems differ not only in what kinds of 
errors individuals make in them, but also in 
how the systems “aggregate” errors. As a 
result, organizations differ systematically in 
the kinds of errors they make, and thus in 
their overall economic performance. Organi- 
zations also differ in the costs associated with 
information collection, with information 
communication and processing, and with de- 
cision making. Indeed, as we discuss below, 
perfect decision making can be achieved by 
arranging enough decision makers in an ap- 
propriate manner, no matter how fallible the 
decision makers are, provided their decisions 
are not purely random (or worse). What pre- 
vents perfect decision making is the cost. 

We refer to the specification of the struc- 
ture of information gathering, commu- 
nication and decision making as an organ- 
ization’s architecture. The objective of our 
research program has been to construct 
stylized models of an economic organization 
within which the consequences of alternative 
organizational architectures can be ex- 
amined. 

Using these models, not only can we com- 
pare the performance of particular organiza- 
tional forms but we can also ask, given a 
particular set of objectives and circum- 
stances, what is the optimal structure (within 
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a class of structures); for example, what is 
the optimal number of levels in a hierarchy. 
We have constructed both a positive and a 
normative theory. Thus our approach allows 
us to assess the validity of many of the 
traditional claims concerning the merits of 
alternative systems. 


I. The Basic Model 


To illustrate the basic principles at issue, 
we present the simplest possible formulation. 
Consider an organization facing the problem 
of choosing among a large number of avail- 
able projects that are of two types: good 
projects with an expected return of x, and 
bad projects with an expected return of — x,. 
A fraction a of the projects are good. With 
perfect information, all good projects, and 
no kad projects, would be undertaken. A 
decision maker makes a judgment about 
whether the project is good or bad based on 
whatever information he has. We assume 
that the information available to one deci- 
sion maker cannot be fully communicated to 
others. Here we represent a polar form of 
this “limited” communication such that indi- 
viduals within any organization convey to 
one another only whether they judge a pro- 
ject to be good or bad, even though they 
migkt have more information at their dis- 
posal. 

All decision making is imperfect; we as- 
sume that the probability that a decision 
maker judges a good project to be good is 
pı <1, and that the probability that he judges 
a bad project to be good is p, > 0; the fact 
that there is some filtering is reflected in 
P25 Pi 

We consider two different organizations, 
each consisting of two individuals. In a poly- 
arch», each individual has the right to accept 
a project and projects rejected by one are 
evaluated by the other. Thus, the probability 
that a good project is accepted is p, (the 
protability of acceptance in the first evalua- 
tion} plus (1— p,) (the probability of rejec- 
tion in the first evaluation) times p,, the 
probability of acceptance in the second re- 
view. The probability that a good project is 
accepted is thus: f° = p,(2— p,). Similarly. 
the probability that a bad project is accepted 
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is: f? = p,(2— p). The (expected value of 
the) output of the organization is Y?= 
ax, fi —(1- a)x, ff. 

By contrast, in a hierarchy, for a project to 
be undertaken, it must be approved by both 
levels of hierarchy; the probability of this for 
a good project is f¥ = p?, and for a bad 
project it is f//=p?. The output of the 
hierarchical organization is Y” = ax, ff — 
(l= a)x, fF. 

Two results immediately emerge: poly- 
archical organizations accept more bad proj- 
ects (fF > ff"); while hierarchical organiza- 
tions reject more good projects (ffi < fÈ). 
The fact that the two systems make different 
kinds of errors suggests that there will be 
circumstances under which one or the other 
performs better. We can ascertain those con- 
ditions by comparing the net output of the 
two systems: 


(i) Frey 


as ax, p,(1— pı) 2 (1— a) x2 p.(1-— py). 


Condition (1) has a natural interpretation. 
Assume that we conducted two tests of the 
project simultaneously; projects with both 
tests turning out positive should clearly be 
accepted, those with both tests turning out 
negative should be rejected (otherwise, there 
would be no reason to run the tests). The 
question arises what should we do in a split 
decision. The probability of a split decision 
for a good project is 2p,(1— p,) and for a 
bad project it is 2p,(1— p,). Thus, the ex- 
pected value of projects with a split decision 
is 2[ax,p\(1— p) -0 — a@)x2 P: — Pa). 
We accept projects with split decisions if 
their expected value is positive, and reject 
them if this is negative. But this is precisely 
the condition (1); if a project would have 
been accepted with a split decision, there is 
no point in having a second review; poly- 
archy is preferable to hierarchy. On the other 
hand, if a project with a split decision would 
have been rejected, then the second review is 
of value: hierarchy is preferred to polyarchy. 
Second reviews are also of greater value, in 
this context, when the ratio of bad projects 
to good projects is larger and when the losses 
from bad projects relative to the gains from 
good projects are greater. 
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There is another interpretation of our re- 
sult, which becomes clearest when ax,= 
(1—«)x,. Then the condition (1) is equiv- 
alent to the condition p,$1— p; where p, 
is the probability of accepting a bad project 
(Type II error), 1— p, is the probability of 
rejecting a good project (Type I error). In 
this central case, whether a polyarchy is bet- 
ter than a hierarchy depends on the relative 
likelihood of the decision maker making the 
two types of errors. (A more general formu- 
lation of this problem is examined in our 
1984a paper.) 

Committees: Another type of organiza- 
tional architecture is a committee. Commit- 
tees are collections of individuals with well 
defined rules for decision making (adoption 
of a project); for example, majority rule or 
complete unanimity. In a committee with n 
members which requires the approval of at 
least k members for adoption, the probabil- 
ity of acceptance of a project, for which the 
individual’s probability of a favorable review 
is p, is f*(n,k, p)= LiF pa- p)". 

There is a formal similarity between a 
polyarchy and a committee in which only 
one individual needs to approve a project 
for it to be undertaken, and between a 
hierarchy and a committee in which all indi- 
viduals in the committee need to approve the 
project. In our 1984b paper, we have ex- 
amined the optimal size and decision rules 
for committees, and show, for instance, that 
for fixed n, output is a single peaked func- 
tion of k; and that, for the symmetric case 
(ax, =(1— «)x,), whether more or less than 
a majority consensus should be required de- 
pends simply on whether p, 21— pj. 


If. Complex Organizations 


It should be apparent that most organiza- 
tions are not one of the pure forms (hierarchy, 
polyarchy, or committee) discussed above, 
but rather a mixture of organizational forms. 
We can build more complex organizations 
out of these basic building blocks. Consider, 
for instance, a polyarchy of hierarchies in 
which to be approved, a project must receive 
the approval of at least one of several deci- 
sion units; but each decision unit is, itself, a 
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hierarchy. This corresponds, rather loosely, 
to a market economy. If each unit has n 
hierarchical layers, and there are m such 
units in a polyarchy, the probability of a 
type i project being accepted is f(n, m, p;) 
=1-—(1— př)”. By an appropriate choice of 
n and m, we can ensure that f(n, m, p,) > py 
and f(r, mM, P2) < Pa that is, the (n, m) 
polyarchy-hierarchy accepts more good proj- 
ects and rejects more bad projects than a 
single decision maker. Moreover it rejects 
more bad projects than the simple polyarchy 
(for which n=1) and accepts more good 
projects than a simple hierarchy (for which 
m=1). We can construct a more complex 
organization in which the above polyarchy of 
hierarchies serves as a single unit, and a 
second level polyarchy of hierarchies is 
created using such units. With enough such 
levels to our complex organization, we ob- 
tain perfect screening. It is the cost of deci- 
sion making that prevents perfect decision 
making. The cost of a multilevel organization 
rises rapidly with the number of levels, while 
there is diminishing returns to the increase in 
expected output. The balance between these 
two yields an optimal structure to the organi- 
zation. 

The intuition behind why, with enough 
layers, perfect screening can be obtained is 
simple. A hierarchy is successful in increas- 
ing the proportion of good to bad projects, 
but only at the expense of throwing out a lot 
of good projects. In a polyarchy, on the 
other hand, the stock of projects under con- 
sideration is “replenished.” In fact, as the 
number of units in a polyarchy increases, the 
probability of a project, of any type, getting 
accepted goes to one. The sense of our result 
is that if we first filter the set of projects 
through a hierarchy, and then through a 
polyarchy, the set of approved projects is 
more “refined” than what could have been 
obtained by a single filter; repetition of such 
a procedure yields perfect selection. 

We can use the analysis of complex 
organizations in the preceding section to 
prove other interesting results: for instance, 
if the organizational cost depends only on 
the number of managers, then it is better to, 
reorganize a very long hierarchy into two (or 
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more) polyarchies: and it is better to re- 
arrange a very large polyarchy as two (or 
more) polyarchic subunits within a hierarchy. 
(See our 1984b paper.) 


I. Selecting Managers: 
Towards Organizational Dynamics 


Among the most important decisions made 
within any organization are those concerning 
who will fill what jobs. The fact that such 
attention is focused on this problem suggests 
that it makes a difference; individuals differ 
in their abilities to acquire, communicate, 
and process information. For each organi- 
zational architecture, there is an optimal 
assignment of individuals with different 
characteristics. More importantly, the perfor- 
mance of some organizational forms is more 
sensitive than others to how these assign- 
ments are made, and the errors in assign- 
ment are themselves functions of the organi- 
zational architecture. 

The “rules” by which an organization 
chooses its successors give rise to stochastic 
processes, describing the assignments of indi- 
viduals with different abilities to different 
positions within the organization. We can 
analyze, say, the steady state of these sto- 
chastic processes for various organizational 
architectures, and compare their relative per- 
formance. We illustrate here how this may be 
done. ` 

` Assume that there are two types of indi- 
viduals, competent (C) and incompetent (J). 
Further, suppose that each person in a poly- 
archy chooses his own successor, whereas the 
higher level hierarch chooses his own succes- 
sor as well as that of his subordinate. Clearly, 
there are four states of a system: (C,C), 
(C,f), U,C), and Ud, J). We can show 
Pr(C, I) and Pr(J,C) are larger in a poly- 
archy, whereas Pr(C,C) and Pr(J,J) are 
larger in a hierarchy. If the average output of 
the two systems were the same, any risk 
averse society would prefer a polyarchy. (For 
details, see our 1984c paper.) 

Alternative economic organizations alsc 
differ in their ability to correct selection mis- 
takes. We suspect, therefore, that a stil 
stronger case for polyarchy can be made 
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once (evolutionary) mechanisms for eliminat- 
ing deficient organizations are introduced (for 
example, bankruptcies in a market system). 


IV. Extensions 


The formulation presented here ignores 
three aspects of cost determination associ- 
ated with organizational design: (a) time (the 
more levels to an organization, the greater 
the time required for decision making); (b) 
communication costs (not only the direct 
costs of communication, but also the errors 
which inevitably arise in the process of com- 
munication); and (c) the sequence of deci- 
sion making (for instance, all individuals are 
assumed to review all projects in a commit- 
tee, whereas the upper levels in a hierarchy 
review only those projects which have been 
sent up to them by lower levels). Since there 
are costs to review, the sequencing of the 
review process may have considerable effect 
on the resources spent on evaluation. 

Elsewhere, we have explored these and 
other extensions of the basic analysis in- 
cluding (a) a more extensive treatment of the 
consequences of the use of Bayesian decision 
rules (though, given the information tech- 
nology of our basic model, our analysis is 
Bayesian); (b) an analysis of the endogenous 
determination of the level of expenditures on 
information acquisition; (c) an analysis of 
the consequences of alternative organiza- 
tional forms on the set of available projects 
(the mix of projects available to an organiza- 
tion itself is an endogenous variable, de- 
termined by the incentives provided to those 
who develop projects; this in turn is partly 
dependent on the likelihood of projects of 
different types being adopted, which differ 
markedly across organizational architec- 
tures); (d) an evaluation of alternative 
organizational forms faced with different 
problems, for example, choosing the best set 
of projects, rather than maximizing the ex- 
pected profit; and (e) externalities. For in- 
stance, one organization’s decision affects the 
productivity of projects undertaken by other 
organizations. Such interactions are im- 
portant in certain circumstances, and they 
may strengthen the case for hierarchy. 
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V. Concluding Remarks 


The differences in the nature of the errors 
made by different organizational architec- 
tures, though important, are not the only 
differences among organizational forms. We 
have not examined the widespread belief of a 
correspondence between economic architec- 
ture and political structures; for instance, the 
alleged correlation between hierarchies and 
authoritarianism. We have ignored some 
aspects of organizational comparisons which 
have already received extensive discussion in 
the literature. For example, the traditional 
models emphasize the computational ad- 
vantages of decentralization (indeed, in some 
versions, the differences in organizational 
forms appear to be simply a comparison 
between alternative algorithms for solving a 
general equilibrium problem). The fact that 
the economy solves the problem in “real 
time” while the models solve for the equi- 
librium in pseudo time may mean that (at 
least as traditionally presented) this argu- 
ment is of only limited relevance. 

We have also ignored the problems of 
incentives, which have been so much at the 
center of recent discussions of organizational 
design. We believe these considerations are 
not only important, but also that the organi- 
zational structure may have a significant 
effect in determining the set of feasible in- 
centives. For instance, when there is more 
than one decision unit, one can base rewards 
on relative performance; as the number of 
units increases, under certain circumstances, 
a first-best optimum can be achieved. (See 
Barry Nalebuff and Stiglitz, 1983.) We would 
argue, however, that organizations may per- 
form badly, not only because of misguided 
intentions, as stressed in the incentive litera- 
ture, but also from human fallibility. We 
have been concerned with showing how even 
in the absence of incentive problems, indi- 
vidual errors are aggregated differently under 
different organizational forms, leading to 
systematic differences i in organizational per- 
formance. 

One argument that can be raised against 
our analysis is that a hierarchy can always 
decentralize itself, but the converse is not 
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true; it thus appears, almost tautologically, 
that hierarchies dominate polyarchies. Within 
this perspective, the question we have ad- 
dressed is, under what circumstances should 
a hierarchy organize itself polyarchically. But 
we would argue that this perspective is at 
best misleading: with the right to interven- 
tion within a hierarchical structure goes the 
obligation to intervene when appropriate cir- 
cumstances arise, and the concomitant neces- 
sity to obtain information to effectuate those 
interventions. Only if there are hard and fast 
commitments not to intervene, will a 
hierarchy be equivalent to a polyarchy. The 
analysis of these issues must, however, await 
another occasion. 

In this paper we couch most of our analy- 
sis in terms of a comparison between alterna- 
tive economic systems; but our results can be 
applied at a number of different levels of 
economic analysis (at the level of a firm or 
an industry as well as for the economy as a 
whole). Moreover, our results have direct 
and obvious implications in the context of 
political decision making, both for the 
organization of micro decision making (the 
rules by which committees should operate, or 
the managerial processes by which public 
project selection should be conducted) ‘and 
for the organization of the state. Indeed, we 
hope our analysis of self-perpetuating orga- 
nizations, of the problem that all organiza- 
tions face in selecting those who are to be in 
decision-making positions, and the compara- 
tive sensitivity of organizational performance 
to the nature of the selection process, will 
help put into perspective some longstanding 
fallacies in political theory ‘concerning ‘the 
virtues and vices of alternative political 
structures. Classical discussions of the design 
of State systems (see Karl Popper, 1950) 
have’essentially ignored the problems arising 
from human fallibility in decision making. 
Plato, for example, while arguing for ‘the 
superiority of aristocratic rule, never consid- 
ered the problems that would arise in choos- 
ing the members of the aristocracy over time, 
or the consequences (by now all too familiar) 
of the failure to choose well. 

In this paper our objective has not been to 
present definitive results on the comparison 
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of economic systems. Rather, it has been to 
encourage a redirection of attention to what 
seems to us to be one of the most fundamen- 
tal issues of economics, and to show how 
simple models can be constructed which pro- 
vide considerable insights into somé of the 
_ longstanding controversies concerning the 
relative merits of different economic systems. 
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Learning from Experience in Organizations 


By Scott R. HERRIOTT, DANIEL LEVINTHAL, AND JAMES G. MARCH* 


This paper sketches a class of difference 
equation models for examining incremental 
experiential learning by economic actors, 
particularly organizations. The models reflect 
features of adaptive behavior drawn from 
observations of decision making in organiza- 
tions. They picture choice as stemming from 
decision rules that adjust cumulatively on the 
basis of trial-by-trial monitoring of the 
success or failure associated with past adjust- 
ments. Such models are in a broad tradition 
that includes previous work not only in 
organizational learning and adaptive eco- 
nomics, but also hill-climbing optimization 
techniques, control theory, and modeling of 
elementary learning by humans and other 
animals. Some modest complexities associ- 
ated with learning are introduced, particu- 
larly ways in which learning occurs along 
several interacting dimensions and within an 
ecology of learning. 


I. Models of Experiential Learning 


We assume a simple choice situation in 
which a fixed budget is allocated among 
several alternative, independent activities. 
Each of the activities provides a return that 
is proportional to the allocation and the 
competence (efficiency) of the system at that 
activity. In the absence of competition, total 
performance is the potential (or capacity) of 
each activity weighted by the allocation to 
that activity and the competence at it, 
summed over the activities. If A;, is the 
fraction of the budget allocated to activity i 
at time t, k; , (0 < k; ,<1) is the competence 
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at activity i at time z, and C; , is the poten- 
tial return from activity i at time ¢, then P; 
the performance at time ¢, is 


(1) D~ Ek; Ai, Cie 


Within this choice situation, simple trial-by- 
trial learning will commonly lead an actor to 
increase the allocation to activities for which 
k; ,C;,, is relatively large, decrease it for those 
for which it is relatively small. 

There are. two sets of complications in 
discovering sensible allocations in this way. 
The first is that learning occurs along several 
simultaneous dimensions. Competences and 
goals adapt at the same time ag allocations, 
and each affects the other. The second com- 
plication is that any one learner exists in an 
ecology of other learners whose actions, goals, 
and competences affect each other. ` 


A. Dimensions of Learning 


Adaptive Allocations. We assume that deci- 
sion making mor in choosing an alloca- 
tion (A, n Áz, 1+- -> An, ¢) to available alterna- 
tives that exhausts the budget. That choice is 
made by adjusting the previous allocation. 
The adjustment is made in two ‘steps. At the 
first step, a proposed allocation to each activ- 
ity, A*,, is determined: , 


(2) Ay, = Åi it b(L;4.- A; 1): 


The learning limit L; ,, for a proposed allo- 
cation to activity i at time ¢, assumes values 
of 0 or 1 (alternatively 0 and the total ay 
with probability 1— U, , and U,,,. Thus, Us 
is the probability of proposiiig 4 an increase in 
the fraction of the budget allocated to alter- 
native i. The value of U,, changes in re- 
sponse to experience, depending on the 
adjustment in allocation made on the previ- 
ous trial and the outcome on that trial (P,_ 1) 
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relative to some goal (G,_,). Specifically, 
(3) =U,,, 
if oe ae 


t 


-1+ b, (1- U, 1) 
P,- > Gr- 


or if Aj 1-1 < Aia P,-1 < G43 
= U, -1 g BU; -1 

if Aj 1-4 > Aj, 1-23 Py < G1 

or if Aia- 15 A, t- 2» P,-1> Gr 


Equation (3) defines a variation on a stan- 
dard stochastic learning model. Where b, =1, 
the direction of the adaptations is determined 
withcut stochastic variation. The two learn- 
ing parameters, b, and b,, affect the rate at 
which adjustments in allocations are made. 
The adjustment of Až,- and U,,_, from 
one trial to the next are proportional to the 
difference between the current values and the 
upper or lower limits of those variables. They 
can also be made proportional to the absolute 
difference between P,_, and G,_,, more 
specifically to [IG,—1 Zz -WAG,-1 + P,_;)- 
In such a case, the adaptations are more 
finely tuned to the magnitude of success or 
failure. Another form of fine-tuning would 
disaggregate performance and goal, associat- 
ing each with a specific activity rather than 
to their sum. Moving from A}, to A;, in- 
volves satisfying the constraint that the sum 
of allocation increases in individual activities 
must equal the sum of allocation decreases 
while maintaining the relative sizes of indi- 
vidual changes projected by 4*,. 

Adaptive Competence. Models of adaptive 
learning (for example, binary choice learn- 
ing, two-armed bandits) commonly assume 
that the outcome from a current choice is 
independent of the history of choices. In 
many situations of economic allocation, 
however, it seems more reasonable to assume 
that competence at an activity decreases with 
the passage of time and increases with allo- 
cation to the activity. Thus, 


(4) ki = = bs) Ki -1 


+ A; , 1b, [1 -(1- bs)K;, 1] : 
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The coefficients of competence decay (b;) 
and learning (b,) control the rate at which 
efficiency at an activity responds to disuse 
and experience. Equation (4) is a variant of a 
standard learning-by-doing model. 

Adaptive Goals. We assume that perfor- 
mance aspirations adapt to past performance 
so that the goal in any time period is a mix 
between the previous goal and the previous 
performance. 


(5) G,= (1— 65)G,_, + bsP, 1- 


The result is to make the goal an exponen- 
tially weighted moving average of perfor- 
mance, with b, determining the relative 
weight attached to relatively recent perfor- 
mance results. If b; =1, then G,= P,_,; and 
the adaptation responds simply to changes in 
performance. If b, =1%= b,, the model be- 
comes a standard hill-climbing procedure. 


B. The Ecology of Learning 


Diffusion of Experience. In a social en- 
vironment, learning from direct experience is 
supplemented by the diffusion of experience, 
that is, by copying others. From a rational 
perspective, copying can be seen as a way of 
increasing (on average) the amount of experi- 
ence from which an individual draws while 
decreasing (on average) the linkage between 
that individual’s situation and the experience 
base of action. From a behavioral perspec- 
tive, it can be seen as a standard way by 
which adaptive systems deal with uncertainty 
and ambiguity. 

If we let A*; , be the proposed allocation 
of individual’ j to activity i at time 7, a 
natural extension of (2) yields 


(6) A} = (1-4) 
x [Aiet bi( Li- Aji) 
+d, > Ay ag if (= 1); 


hej 


That is, allocations adapt to the mean alloca- 
tion made by other actors, as well as to 
direct experience. 

If we let k; ,, be the competence of indi- 
vidual j at activity i at time t, a natural 
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extension of (4) yields 
(7) Kyi m (1 zE d,){(1 a bs)Kj itt 


+ Aj,i,:-1ba[1— (1 bs) j,i,1-1] } 
+ dmax ky it-1 


That is, competences adapt to the highest 
level of competence exhibited within the 
population of actors. 

If G, , is the goal of individual j at time ¢, 
then a natural extension of (5) yields 


(8) G; im (1- b4)G; -1 
i nd LEPa -1 
+ [a-a)7,,]}, 


hej 
That is, an actor’s goals adapt to the mean 
performance of other actors, as well as to her 
own performance. The adaptation coeffi- 
cients (d,, da, d,) determine the rate at which 
allocations, competences, and goals spread 
from one learner to another. 
Interdependence of Experience. Where ex- 
perience is interdependent, the performance 
realized by any one actor depends not only 
on that actor’s allocations and competences, 
but also on the actions of others. The inter- 
dependencies may involve “mating,” in 
which each actor’s rewards for a particular 
activity are augmented by having other ac- 
tors engaged in the same activity. They may 
involve competition, in which each actor’s 
rewards for a particular activity are decreased 
by having other actors engaged in the same 
activity. They may involve “hunting,” in 
which the rewards of some actors are 
increased by the presence of other actors 
engaged in the same activity who, them- 
selves, have their rewards decreased by the 
joint presence. In the present paper, we con- 
sider only the competitive case. If more than 
one actor allocates effort to a particular ac- 
tivity, the allocation and competence of each 
reduces the return for the others. Specifically, 
in any time period where Ljk;,;,.4;,i,:>1, 
the return from activity i for actor j is 


Ce 
2 Ci Ana). ee 


hj 





(9) Rii 
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The power w determines the way in which an 
overexploited activity is shared among com- 
petitors. 

Organizational Subunits. Many economic 
actors are organizations— firms, armies, pub- 
lic bureaucracies, schools, unions. Organiza- 
tions have subunits whose actions affect out- 
comes and whose rewards are linked to local 
results, as well as to overall performance. We 
have modeled organizations consisting in 
subunits, similarly allocating among activi- 
ties, while adapting allocation, competences, 
and goals over time. Since allocations within 
subunits affect not only the performance 
of subunits but also the performance of 
the organization as a whole, organizational 
learning is heavily interactive. The details are 
omitted here. They parallel the earlier char- 
acterizations of learning but include some 
additional features to link the learning and 
performance of subunits with the overall 
organization. 


II. Some Results 


We report here some fragmentary results 
based on analysis of the determinate (b, =1) 
case involving only two alternative activities 
with unchanging (but different) potentials. 
We address ourselves to four general ques- 
tions relevant to assessing trial-by-trial learn- 
ing as a form of intelligence: 1) To what 
extent does incremental learning of this type 
produce, after a suitably long period of time, 
sensible adaptations to environmental possi- 
bilities? 2) To what extent are long-run out- 
comes independent of initial allocations, 
competences, and goals? 3) To what extent is 
the long-run performance of learners im- 
proved by increasing the learning parame- 
ters? 4) To what extent is the long-run per- 
formance of learners improved by tuning the 
adjustment of allocations more finely to the 
magnitude of success or failure? 


A. The Isolated Learner 


If adjustment of allocations over time is 
roughly tuned (i.e., if b, is fixed), the isolated 
learner specializes. That is, an equilibrium is 
reached at which all resources are devoted to 
one alternative or the other, and where k; = 
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b,A,/(b; + b,A,; — 536,A;). Specialization is 
also characteristic of the stochastic version of 
the model (i.e., b, <1). Specialization may 
not involve the superior alternative, however. 
The equilibrium outcome depends not only 
on the learning parameters but also on the 
initial allocation, competence, and goal. In 
general, as the initial conditions become more 
favorable to the inferior alternative, the set 
of learning values that result in specialization 
at the inferior value expands. 

Given initial conditions in which com- 
petence in and allocation to an inferior alter- 
native are high, specialization in that activity 
is likely. It can be avoided by slow adjust- 
ment of allocations and rapid adjustment of 
goals, or by learners whose absolute level of 
performance declines over time (thus produc- 
ing failures). With fixed capacities for the 
two alternatives, the latter result requires 
that the competence decay rate (b,) be high 
relative to the competence learning rate (b,), 
that is, slow learning and fast forgetting. 

In the “finely tuned” case, where the 
adjustment of allocations is made propor- 
tional to the absolute disparity between per- 
formance and goal, the model also reaches a 
stable mixture of allocations, competences, 
goal, and performance; but the allocation 
does not, in general, reach 1 or 0. Rather, it 
locates an equilibrium combination at some 
interior, suboptimal point. Thus, fine-tuning 
yields higher performance in situations in 
which rough-tuning leads to specialization in 
the inferior alternative, but not in those cases 
where rough-tuning leads to specialization in 
the superior alternative. 


B. Diffusion of Experience 


The effects of diffusion of experience 
among parallel (but noninteracting) learners 
depends on characteristics of the population 
of learners. The discussion here is limited to 
the case of a population heterogeneous with 
respect to the values of b, and b,, but homo- 
geneous with respect to the other learning 
rates (ie. b,=1,6,=0.1,5,=0.5). Diffu- 
sion of allocations decreases both the mean 
and the variance of performance within the 
population (relative to isolated learners), 
normally driving all actors to a common set 
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of allocations, competences, and goals. Dif- 
fusion of competence, goals, or both nor- 
mally increases average performance. In ad- 
dition, the diffusion of competence changes 
the region of the parameter space that leads 
to specialization in the superior alternative, 
giving an advantage in that respect to learners 
who adjust allocations relatively quickly and 
adjust goals relatively slowly. 

Goal diffusion, by making goals more ho- 
mogeneous among learners than is perfor- 
mance, tends to divide a population of non- 
competing learners into one group with a 
history of subjective successes, another with 
a history of subjective failures. Since per- 
sistent success produces specialization and 
persistent failure produces nonspecialization, 
goal diffusion partitions the population into 
three groups of actors. The first group allo- 
cates all its resources to the inferior alterna- 
tive; the second allocates all its resources to 
the superior alternative; the allocation by the 
third group oscillates around an equal divi- 
sion between the two. The proportion in 
each group depends on the initial conditions 
and learning parameters. It also depends on 
whether the allocation adjustments are finely 
or roughly tuned, with fine-tuning tending ‘to 
produce a larger number of learners who fail 
consistently and thus divide their allocations 
equally among the alternatives. 


C. Interdependence of Experience 


The effects of competition depend on the 
number of competitors and the parameter w 
that controls the way in which the resources 
in an overexploited activity are divided 
among competitors, as well as the character- 
istics of the population of competitors. With 
small numbers of competitors (n = 2, n = 3), 
specialization is common. In the case of two 
competitors, this means each competitor spe- 
cializes in a different activity. Under many, 
but not all, conditions, the slower learner 
becomes the specialist in the superior alter- 
native, thus has higher performance. In the 
case of three competitors, a quite typical 
result is that one or two of the three special- 
ize, while the other does not. Faster learners 
tend to become specialists, but whether that 
results in their also having higher perfor- 
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mance depends on the alternative in which 
they specialize and the pattern of allocations 
by the others. 

With larger numbers, both the analysis 
and the story become more complicated. In 
general, if w >1, rapid adjustment of alloca- 
tions leads to better performance than slow 
adjustment; if w <1, the converse is true. If 
the adjustment of allocations is made pro- 
portional to the magnitude of success or 
failure (the fine-tuning option), the system 
reaches an apparent equilibrium which de- 
pends on the initial allocations and com- 
petences as well as the learning rates. In the 
fine-tuning case, moderate rates of goal 
adaptation often seem advantageous, but not 
always. There are also numerous situations 
with relatively idiosyncratic outcomes. In 
otherwise apparently smooth response sur- 
faces mapping variations of performance 
onto variations in learning rates, substantial 
spikes appear. 


D. Competition with Diffusion 


If diffusion and competition are both pres- 
ent, we obtain many of the same basic results 
observed in the case of either alone. Goal 
diffusion, however, confounds the general 
observation that rapid, rough-tuned adjust- 
ment of allocations gives an advantage where 
w>1. When goals diffuse, competitors who 
are persistently successful tend to become 
specialists in one activity or the other. Fast 
learners tend to specialize, but the fastest 
learners often specialize in the inferior alter- 
native, leaving the superior alternative to the 
their somewhat slower cousins. In addition, 
variation in performance within the popula- 
tion of competitors tends to be decreased by 
allocation diffusion, but increased by com- 
petence or goal diffusion. 


E. Organizational Subunits 


Over a fair range of situations, the con- 
sequence of introducing learning subunits 
is to make both the intelligence of learning 
through trial-by-trial adaptation and its anal- 
ysis somewhat problematic. The interactions 
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make it less likely that organizations will 
specialize in inferior activities, but also less 
likely that they will specialize in superior 
activities. In this respect, the existence of 
subunits produces effects not unlike the pres- 
ence of random error in performance. Al- 
though it seems likely that there are regular 
cycles in the resulting patterns of adapta- 
tions, we have not as yet discovered them. 


Il. Discussion 


To provide a base for considering experi- 
ential learning as a form of adaptive intelli- 
gence, we have modeled a collection of be- 
havioral observations about the forms of 
learning common in organizations. Since 
there is ample experimental and observa- 
tional evidence for believing that simple ex- 
periential learning can be a powerful proce- 
dure for improving human performance and 
since the informational, computational, and 
coordinative requirements of adaptive intelli- 
gence seem to be closer to the capabilities 
of individual and organizational decision 
makers than are the demands of anticipatory 
intelligence, we explore the conditions for 
sensibility of this kind of incremental adap- 
tation. 

Although analysis of the models is very 
incomplete and much of the structure re- 
mains unexplored, we can begin to answer 
the four questions with which the present 
discussion began. 1) Learning of the sort we 
have described leads reliably to optimal 
choices in some situations, but does not do 
so in others. 2) Allocations at equilibrium are 
not determined uniquely by activity poten- 
tials, but are extensively dependent on the 
rates at which adaptations take place and on 
initial allocations and competences. 3) Al- 
though fast learners often do better than 
slow learners, there are many plausible situa- 
tions in which slow learners do better than 
fast learners. 4) Although fine-tuned adjust- 
ment of allocations facilitates locating an 
equilibrium, the equilibria achieved are not 
reliably better than the long-term results 
of a rougher-tuned adjustment, in fact, are 
often worse. 


Informational Structure of the Firm 


By KENNETH J. ARROW * 


The modern firm is typically not only large 
but complex. It has an internal structure, 
„and its parts have to communicate and coor- 
dinate with each other. This is hardly a new 
observation. If you will forgive my use of the 
English platitude, “it’s all in Marshall,” let 
me quote, “the development of the organism, 
whetker social or physical, involves an in- 
creasing subdivision of functions between its 
separate parts on the one hand, and on the 
other a more intimate connection between 
them” (Marshall, 1948, p. 241). 

The complexity of the firm has of course 
scarcely gone unnoticed in more recent liter- 
ature. Alfred Chandler (1979) has given a 
first-rate account of the evolution of the firm’s 
internal structure in response to changing 
economic needs. Oliver Williamson and 
others in the bounded rationality tradition 
stemming from Herbert Simon have sought 
to create a theory which will accommodate 
the observed structures of industry. But the 
history of economic thought suggests that 
these theories will only find analytic useful- 
ness when they are founded on more directly 
neoclassical lines, that is, in terms of individ- 
ual optimization and equilibrium. I do not 
regard this point of view as some kind of 
absolute methodological imperative. I merely 
argue that it has typically been found most 
convenient to use whether for theory or as a 
basis for empirical work, and it is worth 
while to pursue the viewpoint of optimiza- 
tion to see where it will lead. 

Nor will I try to give here a full-scale 
neoclassical theory of internal structure based 
on specialization and coordination. Rather 
my aim is to indicate some serious problems 
in formulating the interchange of informa- 
tion among the component parts of a firm or, 
indeed, other organization. 


*Stanford University, Stanford, CA 94305. 
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I take as the basic model the theory of 
teams (see Jacob Marschak, 1953, 1954; 
Marschak and Roy Radner, 1972). Although 
this theory is now more than thirty years old, 
its development has been sporadic. It has 
had as much influence among control theo- 
rists as among economists. 

The elements of a firm, in team theory, are 
agents among whom both decision making 
and knowledge are dispersed. The problem, 
at least as usually formulated, is that of 
design. It is to determine an allocation of 
information and a set of decision rules for 
the individual agents so as to optimize some 
given payoff function for the firm. The payoff 
depends on the actions taken by all the agents 
in the firm and on some environmental fac- 
tors (such as prices or technological condi- 
tions) not known at the time the team is 
designed. These environmental factors are 
usually referred to as the state of the world. 
The concept of information for an agent is 
defined as usual in statistical decision theory 
or communication theory. Each agent ob- 
serves a random variable, sometimes termed 
a signal. There is a joint distribution of the 
state of the world and the signals to all 
agents, which defines a conditional distribu- 
tion of the state of the world and of other 
agents’ signals given the signal to any one 
agent. 

Each agent has a set of actions from which 
choice is to be made. Since the agent ob- 
serves only the appropriate signal, his or her 
decision rule is a function mapping the 
agent’s signal to that agent’s action space. 
The design problem properly speaking is then 
both to choose a signal for each agent and a 
decision rule mapping that signal into ac- 
tions. We may call the assignment of signals 
to agents the information structure and the 
choice of decision rules the decision structure. 

The choice of information structures must 
be subject to some limits, otherwise, of 
course, each agent would simply observe the 
entire state of the world. There are costs of 
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information, and it is an important and in- 
completely explored part of decision theory 
in general to formulate reasonable cost func- 
tions for information structures. Indeed, most 
of the theory of teams to date has con- 
centrated on choosing optimal decision 
structures for a given information structure, 
rather than optimizing on information struc- 
tures, thereby avoiding explicit consideration 
of cost functions. 

Up to this point, the model has assumed 
an initial distribution of information fol- 
lowed by decisions. In the vast literature on 
economic planning, emphasis is put on com- 
munication. Before action is taken, there is 
an exchange of information, which may take 
place many times, infinitely often in fact in 
the analysis of convergent optimization pro- 
cesses. These can be assimilated to team 
theory. At each stage, the message for each 
agent to each other agent is a function of the 
information available to that agent, which 
now includes the agent’s original signal plus 
all messages received by that agent in previ- 
ous rounds. What has only now begun to be 
recognized is that one has to add to an 
agent’s information all the inferences that 
can be made from the signal and subsequent 
messages. 

The team model does abstract from one 
very important aspect of organization much 
stressed in recent literature, that of incen- 
tives. It is assumed that the firm as such has 
organizational objectives which are adhered 
to by each member. I certainly do not wish 
to minimize the importance of incentives to 
perform. There are two reasons why I accept 
this abstraction here: 1) I want to emphasize 
the choice of the information structure, which 
is still of great importance in models with 
incentives and has been neglected; these 
models invariably take the structure as given. 
2) The present incentive models take a very 
limited view of the information structure. In 
fact, within a firm there are many forms of 
information gathering (“monitoring,” in the 
usual terminology of principal-agent theory) 
beyond those ini our current models. It may 
be a good abstraction to regard ‘monitoring 
within the management Structure of a firm as 
sufficiently complete that shirking is not an 
issue. It is noteworthy that bonuses are to a 
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large extent discretionary (ie., tied to ob- 
servations that cannot easily be quantified) 
rather than defined functions of measurable 
performance variables. 

With this lengthy background, let me take 
up some specific problems in characterizing 
information and communication in firms. 
First, I will study Martin Weitzmann’s (1974) 
paper on prices vs. quantities as a team 
problem, to illustrate the analysis in a simple 
case. I will also use this example for some 
reflections on the counterintuitive implica- 
tions of the much-used quadratic payoff 
functions. Then I want to consider alter- 
native possible assumptions on the cost of 
information, including the well-known Rad- 
ner-Stiglitz (1984) theorem suggesting a non- 
concavity in the production of information. 
Finally, I will conclude by resuming some 
recent developments which illustrate some 
economies in information transfer when the 
law of large numbers can be used. 

Weitzmann proposed the following simple 
model of decentralization. There are n pro- 
ductive units, each of which can produce the 
same product. The cost function of unit i is 


C;(9;) = tiqi + (¢/2)q?. 


Here, q; is the output of unit i; 7; is a signal 
observed by the unit but not by any other 
agent. Let q be total output, so that q = q;. 
Let the benefits from a total output of g be 
B(q) = aq —(b/2)q’. 

The random variables ¢, are assumed in- 
dependently and identically distributed. 
Without any real loss of generality, it can be 
assumed that they each have mean zero. Let 
S be the common variance of the parameters 
t Weitzmann compares two coordination 
policies. One is to set an output price; each 
agent maximizes profits given its cost func- 
tion. The price is chosen to maximize ex- 
pected benefits minus expected losses. The 
other policy is that an output quota be set 
for each firm. Since the prior information is 
the same for all units, the quota is the same 
for all units. Unlike the price policy, there is 
no feedback fromthe actual signals at all. 

Let P, and P, be the expected payoffs 
under the price and quantity policies. Then 
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Weitzmann shows that 
P = na?/2(nb +c), 

P, = P,+[n(c—b)S/2c’]. 


The team theory solution is to choose the 
optimal decision rule relating q; to t;, instead 
of confining attention to two kinds of rules, 
that derived from assuming a price and that 
derived by assuming no dependence of q; on 
t; Because the problem is quadratic, it can 
be seen that the optimal decision rules are 
linear. The optimal rule can be found easily 
(it is in fact a special case of a very general 
result in Marschak and Radner, pp. 167-69). 
It.can be shown that the expected payoff 
to the optimal team policy is P, = P,+nS/ 
[2(6 + c)]. 

As is obvious from its derivation as an 
optimal policy and as can be calculated di- 
rectly, P, is greater than either P, or P,. The 
optimal team policy always lies between the 
unit outputs derived from the price and 
quantity policies. Hence, the Weitzmann 
problem of choosing between the two ex- 
tremes seems unnecessarily limited. 

When examined closely, there are some 
peculiar aspects to the variation of the opti- 
mal payoff with respect to the number of 
agents, n, and the variance S of the cost 
parameter. The payoff P, increases linearly 
in n when there is some variance, and so 
approaches infinity with the number of firms. 
The same is true of the expected return to 
the price policy if c>b. (If c<b, the ex- 
pected return to the price policy approaches 
negative infinity, even more surprisingly.) It 
is also true that the expected return under 
the optimal team policy increases with the 
variance, though possibly this is less para- 
doxical. The possibilities of gains from trade 
increase with the diversity of the units. 

In fact, all these counterintuitive conse- 
quences spring from the quadratic payoff 
functions together with the failure to observe 
nonnegativity constraints on the output vari- 
ables. I take this result to be a warning about 
trusting quadratic functions too strongly. The 
quadratic hypothesis has been common in 
control theory, as well as the economics of 
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uncertainty, for its analytic convenience. But 
for some purposes at least it can be very 
misleading. 

This example has taken the information 
structure as given. If we want to analyze the 
choice among information structures, it is 
necessary to include in the analysis measures 
of their costs. I will give two examples, with 
applications, before turning to the general 
question of coricavity of the cost function. 
The first is the Shannon measure of informa- 
tion. Suppose X is a random variable with a 
discrete distribution, with p(x) as the prob- 
ability that X takes on the value x. Suppose 
we have the following procedure for identify- 
ing the true value of X: at each stage, the 
remaining possible values of X can be di- 
vided in any desired way into two parts, and 
it is possible to identify in which part 
the true value lies. Then a well-known theo- 
rem of information theory tells us that 
the minimum expected number of stages 
needed to find the true value of X lies be- 
tween H(X) and H(X)+1, where H(X)= 
—Lp(x)log, p(x), the Shannon measure in- 
terpreted as a cost. This technology for de- 
termining the true value is not entirely con- 
vincing, but at least it is a consistent story. 
As it stands, it is a measure of the cost of 
going from a probability distribution to cer- 
tainty. It may be generalized to yield a cost 
of going from a distribution to a conditional 
distribution. Let S be a signal. If S takes on 
a particular value, say s, let H(X|s) be the 
Shannon measure for the conditional distri- 
bution of X given S= s. Then the average 
reduction in the Shannon measure of uncer- 
tainty is, H(X)— E[H(X|S)] = R(X, S), 
defined as the rate of transmission. This sug- 
gests that the cost of a signal S be taken as 
proportional to the rate of transmission with 
respect to the state of the world, X. 

For an application of this measure, I draw 
upon some earlier work (1971). Suppose an 
investor can buy a portfolio of elementary 
securities, that is, each security pays off in 
exactly one state of the world, x. Let each 
security have a price of one dollar per unit, 
and let r, be the payment to a unit security 
for state x. The investor has A dollars to 
invest. The investor’s utility function for 
terminal wealth is taken to be the (natural) 
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logarithm. The action is the choice of 
amounts a, to be invested in security x. 
Terminal wealth then is a,r,. Hence, the 
chosen portfolio is that which maximizes 
E(ina,r,) subject to the condition, La, = A. 
Straightforward calculation shows that the 
optimal portfolio is the choice, a, = Ap(x). 

Now suppose the investor has the option 
of buying any signal S at a price propor- 
tional to the rate of transmission, that is, 
cR(X, S) for some constant c. Assume that 
the signal must be purchased prior to ob- 
servation of the outcome, so that the purchase 
price must be subtracted from initial assets 
before investment. It is easy to see that if a 
signal with transmission rate R(X, S)= R is 
purchased, then the optimal decision rule is 
to set a,(s)=(A-—cR) p(x|s), where s is 
the observed value of S and p(x|s) the 
conditional probability that X = x given that 
S= s. The expected payoff with the optimal 
policy is, 


E(Inr,)+In(A— cR)— H(X)+R. 


Note that this is a concave function of R. 
It is maximized with respect to R by setting 
R=(A-—c)/c if c< A, =0 otherwise. 

Consider an alternative model for suggest- 
ing a cost function for information, namely 
Bayesian normal sampling. The cost of the 
information obtained from a sample is taken 
to be proportional to the size of the sample. 
For a normal distribution, it is reasonable to 
take the amount of information to be the 
reciprocal of its variance, called the preci- 
sion. Let X be normally distributed with 
precision h,. Consider a sequence of signals, 
S,, whose distributions conditional on X are 
normal, independent, and identical. Let the 
conditional precision of any one be h,. The 
agent has to choose an action a, with loss 
(X— a). 

The agent can observe the first signals 
before performing the action. The value of n 
is also subject to choice. If n is chosen, the 
precision of the conditional distribution of X 
given S,,..., S, can easily be calculated to be 
h=h,,+nh,. Since the cost of sampling is 
proportional to n, it can also be seen to be 
linear in h. If we assume that the cost of 
sampling is added to the loss due to the 
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action, it can be seen that the agent wants to 
choose h to minimize h~!+ ch, again a con- 
ae. function. The optimal value of h is 
co: 

Radner and Stiglitz have proved the fol- 
lowing remarkable theorem: 

Let S(t) be a one-dimensional family of 
signals defined for t=0. The conditional 
density of S(t) given X is p,(s|x), assumed 
differentiable in ¢ at ¢=0. Further assume 
that po(s|x) is independent of x, that is, 
S(O) yields no information about X. Let 
a(s, t) be the action taken if the signal S(t) 
has been chosen and takes on the value s. 
Let w(a, x) be the outcome in money terms 
if action a is taken, and the state of the 
world is x, and let c(t) be the cost of having 
the signal S(ż); assume that c’(0)> 0. Fi- 
nally, let V(w — c) be the utility function for 
income. Then the expected utility gain by 
changing the signal from S(0) to S(t) is 
always negative for ¢ sufficiently small. 

Alexander Pope told us, “a little learning 
is a dangerous thing.” Radner and Stiglitz, a 
little more circumspectly, tell us that a little 
information is never worth the cost. This 
conclusion implies that the value of informa- 
tion is not concave, at least not in the 
neighborhood of the origin, which corre- 
sponds to an uninformative signal. But in 
our two examples, both certainly reasonable, 
the value of information was concave in 
a properly chosen measure. The Radner- 
Stiglitz theorem is correct mathematically, so 
that we can be sure that one of its hypothe- 
ses does not hold in the two examples. The 
hypothesis that fails is the seemingly innocu- 
ous condition that the likelihood function 
P,(s|x) is differentiable in ¢ at ¢=0. If we 
parametrize the signals in our two examples 
by R or h, respectively, then p,(s|x) has an 
infinite derivative with respect to ¢ at r= 0. 

I conclude by discussing a different kind 
of subtlety in the use of information. Team 
theory differs from the classical work on the 
economics of socialism in several ways, but 
one is the use of a priori information in 
guiding the communication and coordination 
processes. One particular kind of argument 
that has been developed is to take advantage 
of the law of large numbers when the agents 
form a well-defined statistical universe. In a 
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resource allocation problem, when the cen- 
ter’s ection is the allocation of some scarce 
resource among units, the optimal action will 
in general depend on the productivities of all 
the units. However, if these productivities 
can themselves be considered as a random 
sample from a known distribution and if 
there are many units, then effectively the 
distribution in the sample can be regarded as 
-known. Therefore, some information need 
not be collected, or, more precisely, its value 
goes to zero as the number of agents ap- 
proaches infinity. A model of this kind has 
been studied by myself and Radner (1979), 
and similar reasoning has been: used inde- 
pendently by J. K. Leenstra et al. (forthcom- 
ing), though more for the purposes of ap- 
proximating the solution of nonconcave 
problems. 

These remarks are just a few of the many 
possibilities which can be invoked in theory 
to analyze the optimal informational struc- 
ture of firms. They suggest that the solutions 
in different circumstances may look very dif- 
ferent, even though based on the same maxi- 
mizing principles. 
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INDUSTRIAL POLICY IN FRANCEt 


State and Industry in France, 1750-1914 


By CAGLAR KEYDER* 


For most students of the subject, French 
economic history is, as Shepard Clough called 
it, the “history of national economics” 


(1939). Especially in the Anglo-Saxon tradi- 


tion, it is the otherness, or the contraposition 
to the presumed normalcy of the English 
case which draws attention to the history of 
the French economy. It is, of course, not 
accidental that the Anglo-Saxon tradition 
has upheld the British experience as the ra- 
tio since the successive hegemonic powers 
(Britain and the United States) defended, at 
least in their ideological posture, what is 
supposed to constitute the sufficient institu- 
tional basis of successful industrialization, 
viz, the autonomous market. 

The French experience, on the other hand, 
despite its providing a model with a much 
more justifiable claim to universality, has 
been treated mainly in its distinction from 
the market paradigm of the first industrial 
country. Presumably it was the reversal in 
economic supremacy which became all too 
obvious in the 1970’s that prompted re- 
Visionist work reassessing French industri- 
alization. The principal contributions are by 
Richard Roehl (1976), and Patrick O’Brien 
and myself (1978). For reviews, see Rondo 
Cameron and Charles Freedeman (1983), and 
N.F.R. Crafts (1984). There is, as yet, no 
attempt on the part of economists to draw 
the conclusion from this revisionism to ad- 
vocate industrial policy and a state-economy 
relationship derived from the French experi- 
ence. 


TDiscussants: W. James Adams, University of 
Michigan; John Zysman, University of California- 
Berkeley. 


*Department of Sociology, State University of New 
York, Binghamton, NY 13901. 
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What is of concern is the role of the state 
in the economy, or euphemistically, the na- 
ture of economic policy. At some essential 
level, France is the privileged locale where 
the state is visible and, to varying degrees, 
autonomous. This is not only a retrospective 
judgement: it was a constant theme in con- 
temporary discussions as well, which aimed 
at discovering the best role for the state in 
constructing the desired national economy. 
At this level, fluctuations in French eco- 
nomic policy may be presented as, various 
expressions of the essential nature of the 
state and its relation to the economy. From 
Nef through Boissonade, Cole, Heckscher, 
and Clough, the theme that runs through the 
accounts is étatism whether in mercantilist, 
Colbertist, or interventionist and protec- 
tionist garb. There are certainly excesses and 
departures from the general line, but the 
continuity of the importance of the state is 
what sets France apart. 


I 


There are three not entirely independent 
explanations for the persistent importance of 
the state in French economy. The first focuses 
on the role and demands of the economically 
dominant classes—merchants, shippers, and 
industrialists. Confronted with British super- 
iority, these groups appealed to-the state for 
protection and the state responded with eco- 
nomic policy designed to secure the internal 
market and gain a better share in the world 
market for its prime constituency. In other 
words, French specificity results from the 
British economic threat and the domination 
of the French bourgeoisie over, or their col- 
lusion with, the political authority. 

The evidence of a secular French inferior- 
ity in industry is far from conclusive, except 
in sectors which constituted the mainstay of 
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the industrial revolution, but French in- 
dustrialists’ unreasonable fear of British 
competition is well documented. On the other 
hand, it was not only industrialists who ap- 
pealed to the state for protection against 
British competition, but also various colors 
of social reformers who were concerned that 


France should not repeat the British example — 


of a socially disruptive, costly, and morally 
repugnant industrialization. In both cases, 
British presence was utilized to remind the 
political authority of its duties toward society 
and the economy. The main problem with 
this explanation is its instrumentalization of 
the state in the hands of the economically 
dominant groups. Cases such as the 1786 
and 1860 treaties raise a difficulty with this 
view concerning the explanation of policy 
acts which ostensibly opposed bourgeois in- 
terests. This problem may be solved, however 
(though, I fear, unsatisfactorily), through a 
better understanding of the fractions within 
the bourgeoisie and their relative economic 
standing. The argument would then become 
that, with the exception of a few instances, 
dominant factions in economically domi- 
nant classes favored an extensive presence of 
the state in the economy, primarily for the 
sake of strengthening against and protecting 
from British industry. 

The second perspective which seeks to de- 
fine an essential pattern of the state-economy 
relationship extends the tutelage of the 
bourgeoisie under the political authority to a 
permanent dimension of the French social 
formation. In this view, it is the genetic 
strength of the French state, as it was con- 
stituted during the crisis of feudalism, and as 
it later perpetuated itself, which determines 
its relations to the economy. 

The relative weakness of the landlords and 
the concomitant strength of the late feudal 
monarchy made for the consolidation of 
peasant property, ratified in the Revolution. 
By contrast, absolutist centralization failed 
in England where the aristocracy expropri- 
ated the peasantry and dominated the state. 
The syncretic relationship between the peas- 
antry and the state allowed for the French 
monarchy and the bureaucracy first to 
withstand enclosure tendencies by the aris- 
tocracy and later, as exemplified in the Sec- 
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ond Empire, to establish an extensive state 
machinery - relatively autonomous from the 
bourgeoisie. The central authority imple- 
mented its external and internal goals, such 
as military strength and domestic stability, 
necessarily through the manipulation of the 
economy. In other words, it has been a per- 
manent feature of the French state to con- 
struct and guide an economy in its design. 
Bertrand Badie and Pierre Birnbaum (1983) 
provide the most explicit version of this “au- 
tonomy of the state” approach. 

An objection to such an autonomization of 
the state would be expected from the ortho- 
doxy seeing in the state a reflection of chang- 
ing social balances, and more specifically 
from the proponents of the classical interpre- 
tation of the Revolution: for, if the bour- 
geoisie did not capture the state, then what 
exactly did the Revolution accomplish? If 
the state-economy relationship is unchang- 
ing, is there then no substantive difference 
between the bourgeoisie’s relationship to state 
power in the eighteenth and nineteenth cen- 
turies? As is well known there is an active 
current, ranging from Furet to Wajda, at- 
tempting to de-construct the Revolution, and 
an argument for the constancy of the nature 
of the state would necessarily be revisionist 
in a similar vein. For a review of this litera- 
ture, see Jack Goldstone (1984). 

This revisionism aims at debunking what 
Furet called the “revolutionary catechism,” 
but in doing so it tends to ignore the dimen- 
sion of eighteenth-century reality whose 
transformation permitted the postrevolution- 
ary state to engage in a qualitatively different 
economic policy. The eighteenth century had 
witnessed a dislocation of the privileged rela- 
tion between the peasantry and the state to 
allow for tax-farmers and rentiers to indi- 
rectly exploit the peasantry. The state had 
been reduced to a role of intermediation 
between producers and a money bourgeoisie, 
organized at a central level. On the eve of the 
Revolution, three-fifths of the state budget 
served to pay the interest on public debt, 
thus curtailing the political authority’s ability 
to implement any substantive transformatory 
policy at the level of the economy. This 
problem, which became manifest at the level 
of state finances through a fiscal crisis, is 
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widely considered to be one of the proximate 
causes of the Revolution, but it is not stressed 
that the Revolution dealt a decisive blow to 
this class of rentiers through the inflation of 
the assignats. Thus, in addition to laying out 
the institutional structure and the juridical 
forms of capitalism, the Revolution per- 
mitted the state to engage in economic policy 
to cultivate the bourgeoisie. This perspective 
suggests that the eighteenth-century state was 
heavily mortgaged to a stratum which could 
not be construed as the subject of an eco- 
nomic policy oriented to the construction of 
a national economy, and with the repudia- 
tion of the assignats in 1797, the state was 
freed of this indenture to return to its Col- 
bertist nature. In other words, the Revolu- 
tion may be interpreted as restoring the state 
to its essential status in the society. 

Colbert has been frequently invoked as 
having “established a strong and virtually 
indestructible tradition in French economic 
policy which the bourgeoisie was to use and 
interpret in its own interests” (Tom Kemp, 
1971, p. 34). In the sense of a tradition 
lending legitimacy to various measures of 
industrial policy, Colbertism was as good a 
rallying cry as any; however, it took upon a 
social dimension as well. 

During the nineteenth century, the argu- 
ment was frequently advanced by pro- 
tectionists that industrial policy was the 
principal guarantor of stable employment 
and what they considered high wages in the 
manufacturing sector. A drift from the rela- 
tive insularity of industry would necessitate 
rapid change leading to unemployment and 
lower wages and threaten the social compact. 
This might seem to be a strange argument 
since revolutions occurred nonetheless and 
since average wages were already appreciably 
lower than their British counterparts. (All the 
quantitative comparisons with Britain derive 
from the book by O’Brien and myself.) Yet, 
there might be some justification to the claim 
from the perspective of rural-urban income 
differentials. With a low demographic growth 
and a secure property regime based on 
peasant ownership, the push factor does not 
operate intensely, thus average incomes in 
agriculture plus the risk involved in aban- 
doning them, have to be matched in the city 
for there to be any migration. Protection and 
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industrial subsidies probably allowed for 
maintaining higher wages than would have 
been the case under free trade. More im- 
portantly, however, protection permitted the 
survival of an industrial structure based to a 
larger degree than Britain on artisanal and 
small producing units. This combination of 
Colbertian tradition and a coalition formed 
by a variety of interests including the grande 
bourgeoisie, small capital, artisans, and 
workers induced the state toward conserva- 
tism when it came to the policy of protec- 
tion. (See, for example, the essay by Claude 
Fohlen, 1956.) 

Liberalization was widely considered an 
English plot locally supported only by 
Girondin merchants. By preventing social 
and economic dislocation, the state defended 
the status quo, and consequently industrial 
policy was characterized by a remarkable 
continuity of purpose. According to this third 
explanation, it was the historical formation 
of the society as a whole which induced its 
collective expression—the state—to protect 
it from disruptive forces. Since such forces 
were widely recognized as economic and ex- 
ternal, the state had to take upon a promi- 
nent policymaking role in its relationship to 
the society. If the first explanatory attempt 
was orthodox and class reductionist, the sec- 
ond may be labelled politicist and state-au- 
tonomist. The last one, by contrast, is plura- 
list as it appeals to the conjunction of all 
social interests. 


H 


A second type of approach eschews char- 
acterization of the permanent nature of the 
state-economy relationship and instead en- 
gages in identifying successive periods punc- 
tuated by political events. The politicized 
character of the French state, especially in 
the nineteenth century, is reminiscent of 
Third World experience in the twentieth. 
Régimes were temporary; political institu- 
tions did not enjoy effective legitimation; 
and the system was questioned at every cri- 
sis. Policy change correlated with regime 
change. 

The Revolution was the first fundamental 
break; soon followed the inception of the 
continental system and Waterloo, then the 
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coup d’état of 1830, the 1848 Revolution, the 
18th Brumaire of Louis Bonaparte, the Com- 
mune and the German War, and the Third 
Republic. For each of the periods in be- 
tween, competing interpretations of the 
state-economy relation are available and they 
usually refer to the government being more 
or less responsive to the bourgeoisie, or to 
particular bourgeois factions as opposed to 
others. 

The periodization actually begins with the 
ancient regime; the.state in the period after 
1750 came under Physiocratic influence and 
was more recognizant of manufacturers’ 
needs and, despite the adherence to the old 
instraments, “the intendants tended to be- 
come more concerned with encouraging en- 
trepreneurs than with enforcing regulations” 
(Kemp, p. 72). Kemp’s judgment may be 
opposed by this conclusion of Pierre Deyon 
and Philippe Guignet: “There is no reason 
for believing that manufacturing policy was 
radically transformed between the first and 
second halves of the century” (1980, p. 629). 

The 1786 trade treaty with England was 
definitely an instance of liberalization al- 
though its application period was very short. 
Even if it was not the immediate cause of the 
pre-Revolutionary crisis, this treaty provided 
the Republicans with an ideological banner. 
The bourgeoisie wanted not only the con- 
stitution of a liberal economy based on na- 
tional integration and private property, but 
also protection against foreign industrial and 
commercial competition. What was de- 
manded in the Cahiers was rapidly fulfilled 
in the unfolding of the Revolution. First, of 
course, came the sanctity of private property 
among other juridical constellations and 
measures toward the economic integration of 
the country. 

In 1792, the war and the defeat of the 
Girondin faction allowed the Convention ta 
abrogate the Eden treaty and, shortly there- 
after, to announce the start of economic 
warfare against England, which prohibited 
all British goods from entering French soil. 
The true promotion of the manufacturing 
bourgeoisie came through the economy o? 
warzime mobilization and the Blockade. In 
the attempt to construct an autarkic Con- 
tinental System, many industries which would 
have been doomed to failure under anv 
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world-economic sanctioning prospered and 
must have allowed their entrepreneurs op- 
portunities of rapid accumulation. The mili- 
tary end to the Continental System coincided 
with its internal dissolution through shor- 
tages, smuggling, and trade licenses granted 
by the government: the bourgeoisie had be- 
gun to find Napoleon’s political direction of 
the economy dysfunctional. (On this subject, 
Fli Heckscher’s 1922 book remains a val- 
uable summary.) 

Economic policy under the Restoration 
may be seen as a return to less radical pro- 
tectionism, without the supplanting of the 
market that the Napoleonic system had re- 
sorted to. The new tariffs reflected the com- 
position of the Chamber, where returning 
landowners and the bourgeoisie sat; once 
again the exporting interests of Bordeaux 
had been excluded from the coalition. They 
remained so under the July monarchy as 
well, which has been called the period in 
France when the state was the least au- 
tonomous from the grande bourgeoisie (Jean 
Lhomme, 1960, p. 57). 

The grande bourgeoisie was a newly 
ascending class yet it successfully opposed 
the Bourbons who represented to a public, 
which now remembered only the glory of 
Bonaparte, the defeated Ancien Régime. Un- 
der Louis Philippe, bankers held actual 
power: as Marx described it, the July 
monarchy was a business concern for the 
finance aristocracy. They plundered the state 
budget through floating loans and railroad 
schemes; they prevented financial reform and 
rational bourgeois calculation. Nevertheless, 
the bankers succeeded in increasing credit 
and there was considerable industrial expan- 
sion even if not at revolutionary pace. The 
success of the financiers swelled the ranks of 
the bourgeoisie excluded from governmental 
posts and the numbers of industrial workers 
who joined forces in the 1848 revolution to 
overthrow the monarchy. The Second Re- 
public accordingly aimed at neutralizing the 
power of finance by strengthening the Bank 
of France. 

The subsequent phase could have been 
more directly dominated by the industrial 
bourgeoisie as the revolution seemed finally 
to have run through its arduous course: an 
attempt by Napoleon to build an economy 
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under political auspices, a short-lived resto- 
ration, a usurpation by the grand bourgeoisie 
of the liberal precepts punctuated by 1848. 
The factor of Bonapartism intervened. 

The regime of Louis Bonaparte is a favorite 
of social scientists where a name provided an 
otherwise paltry character with charisma and 
the “normal” political representation of the 
economically dominant classes was inter- 
rupted. Relying on a mass constituency of 
peasants, workers, and the lumpen of Paris, 
and ruling by plebiscite, the authoritarian 
Bonapartist state could afford to be au- 
tonomous of bourgeois interests; the bureau- 
cracy and the state machinery which had 
been centralized. and rationalized under the 
uncle, attained their own power under the 
nephew. 

For Karl Marx, Bonapartism represented 
another effect of the overwhelming weight of 
the small peasantry as it determined the 
state-society equation (1963, pp. 128-31). By 
responding to the ideological aspirations of 
the small peasantry, Louis Napoleon could 
break the political power of the bourgeoisie. 
Under him, the administrative machinery in- 
creased in size, the bureaucracy became 
powerful, institutionalized and differentiated, 
and evolved into a self-sustaining cadre with 
its own schools and recruitment practice. 
The autonomization of the bureducracy al- 
lowed for policies which were distinguished 
by their bolder approach to economic mod- 
ernization. No longer ridden with conserva- 
tive solidaristic fears of an industrial future, 
the government engaged in long-terin finan- 
cial policy, supported railway construction 
and rebuilt Paris under the guiding influence 
of Saint-Simonian bankers. Lifting official 
restrictions on the formation of joint-stock 
companies, an impetus was given to in- 
dustrial investment and the transformation 
of industrial structure toward concentration. 
All such measures may be interpreted within 
the framework of a state structurally bound 
to capitalism, but enjoying an instrumental 


l The concept of the Bonapartist state derives from 
Marx’s work (1963); Nicos Poulantzas (1973) gave it 
new currency in the late 1960s. For a review of the 
literature in France, see Alain Rougié (1975). 
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autonomy from particular groups within the 
bourgeoisie. 

In light of what seemed to be a unanimous 
opposition to trade liberalization, the 1860 
Cobden-Chevalier treaty with the principal 
economic rival across the Channel and sub- 
sequent tréaties with other European coun- 
tries is the most surprising act in the Bona- 
partist repertoire. This was truly a revolution 
from above where, according to One interpre- 
tatioh, Napoleon was convinced that he could 
appraise long-term interests of the bourgeoi- 
sie, and despite complaints in the short run, 
the bourgeoisie, with the exception of a few 
intrahsigent protectionists,. wére grateful. 
(Marcel Rist, 1956, and Lhomme both en- 
dorse this interpretation.) Yet by the end of 
the 1860’s, the general will had begun to 
crumble and the Third Republic witnessed a 
return to mary of the older constants of 
economic policy. 

The relative political stability of France 
until World War I represents a new equi- 
librium between the state and the economy. 
During this period, neither the bourgeoisie 
nor the bureaucracy were unilaterally capa- 
ble of formulating policy. Nationalist senti- 
ment after the German war had created a 
consensus behind a gradual departure from 
free trade, and especially following the crisis 
ushered in by the 1873 financial collapse, 
agricultural and industrial interests could 
meet on a common ground albeit under the 
latter’s domination. Soon, however, the dgri- 
cultural depression and its more general con- 
sequences in the economy created sifficient 
pressure in the direction of conserving 
France’s agrarian structure. The peasantry 
was once again saved through the Méline 
tariff, and once again, as, Eugene Golob says, 
“the fate that had befallen English agticul- 
ture” (1944, p. 9) was avoided. A sturdy 
peasantry would ensure that industry and 
agriculture could enjoy a balanced growth, 
in conformity with the national economic 
teaching of the day. 

The economic boom that followed the 1892 
tariff seemed to confirm protectionist hopes, 
but it also brought with it an increased wil- 
lingness by various groups within the bour- 
geoisie to entrench their particular intefests 
into state policy. The parliamentary system, 
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by now stabilized, provided the political 
structure for such contestation and closure. 
As the French economy lost its relative share 
in world trade, partly due to the tariff, the 
boom built on her peculiar social structure 
continued and it was precisely in the two 
decades preceding World War I that total 
commodity output increased to exceed Brit- 
ain’s. Industrial output as a proportion of 
Britain’s had declined from 1.3 around 1860 
to 0.65 by late 1890’s; the 1905-14 average 
increased to 0.7. 


HI 


I have, thus far, examined the state-econo- 
my relationship as manifested in sharp breaks 
in general policymaking. There is, however, 
another realm where the shifts are not so 
visible, but the political input into the econ- 
omy is at least as important—that of state 
expenditures. From the above discussion it 
would be expected that the periodization 
based on regime changes with alternating 
perspectives on economic policy would also 
be a good predictor of state expenditures, 
where, for instance, increasing fiscal presence 
correlated with attempts at building the na- 
tionel economy. It appears, however, that 
state expenditures vary according to a differ- 
ent periodicity, one taking shape largely out- 
side the French economy. 

Leuis Fontvieille (1976), in his construc- 
tion of statistics on state expenditures in the 
ISEA series which include Toutain’s esti- 
mates on agriculture, Markovitch’s on in- 
dustry and Marczewski’s on physical output, 
finds that state expenditures as a proportion 
of physical product, show a secular tendency 
to increase, from around 10 percent until 
1870 to around 15 percent before World War 
I. More importantly, however, the share in 
state expenditures of what might be called 
social investment, or what Fontvieille terms 
“expenditures related to the development of 
the national economy” increase from 3-4 
percent in the first half of the century to 7-8 
percent. This evolution is as expected; what 
is surprising in the fluctuations around the 
long-term trend is the author’s finding that 
Kondratieff cycles are correlated with the 
stagnation or the spurts in the ratio. Thus, 
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during A phases of economic prosperity 
(1848-73 and 1896-1914) the ratio is stable 
or even declines, while in B phases of de- 
pression (1815—48 and 1873-96), it increases 
rapidly.” In other words, successive govern- 
ments, regardless of the character of the re- 
gime, seem to have practiced countercyclical 
policy, in particular an injection of state 
expenditure into the industrial social capital. 
For Fontvieille, this finding allows the con- 
clusion that the development of the state 
apparatus is determined by the deval- 
orization and accumulation needs of capital 
in the successive stages of development of 
industry. 

This explanation of the movement of state 
expenditure has been challenged and de- 
bated especially on grounds that the fluctu- 
ations in French economy do not exactly 
correspond to standard Kondratieff cycles. 
Although it does not constitute sufficient 
proof of the state being an instrument of the 
bourgeoisie, the correlation Fontvieille has 
discovered remains strong. In one case, that 
of the Plan Freycinet, a public works pro- 
gram which was initiated in 1878, the inten- 
tion of counteracting the crisis of industry, 
especially in the iron and steel sector, was 
clear.? Although the Plan Freycinet’s ex- 
traordinary budgets ended in 1882 and 
financial orthodoxy reasserted itself, state ex- 
penditures as a proportion of physical output 
continued to grow until the end of the Great 
Depression. 


IV 


Long-term structural concerns emphasiz- 
ing permanence and attempts at accounting 


2“ Related expenditures” consist of public works, so- 
cial and economic activities, education, colonial ex- 
penditures and interest payments on the public debt. 
According to Fontvieille, the ratio of related expendi- 
tures to physical output increased from 2.4 to 4.4 per- 
cent between 1815 and 1849; from 5.4 to 8.9 percent 
between 1870 and 1895; while between 1850 and 1869, 
it only moved from 3.9 to 4.1 percent, and from 1895 
to 1913, it actually declined from 8.9 to 7.1 percent 
(p. 1673). 

3Yasuo Gonjo’s article (1972) on the Plan Freycinet 
makes its industrial market creation dimension very 
clear. 
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` for observed fluctuations through a periodi- 
zation need not be alternatives. They bear 
the same complementary relation to each 
other as analyses of longue durée and conjec- 
` ture. There was, in fact, a distinctive social 
structure in France during the development 
of its capitalism. This structure determined a 
certain institutionalization and autonomy of 
the French state which shaped its absolute 
presence and the instruments it possessed in 
intervening in the economy. And this state 
form evolved, after Colbert, in a direction 
which established the bureaucracy’s relative 
strength and ability to implement their vi- 
sions of the national economy. Regimes, on 
the other hand, changed rather rapidly, 
without, however,. altering the basic state- 
economy relationship. They did allow more 
or less representation to the bourgeoisie, 
arguably in relation to world and national 
economic conjuncture; and it seems that reg- 
ime changes sometimes led to a ready as- 
sumption of policy change. 

Specific policies may not be seen as simply 
deriving from either the essential nature of 
the state or the character of the regime: it 
was the interaction between the momentum 
of the state originating indeed in the ab- 
solutist consolidation (Colbertian étatism and 
its mercantilist assumptions of rivalry) and 
the conjunctural needs of industrial capi- 
talism (as these were reflected in political 
regimes) which shaped them. 
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French Industrial Policy under the Socialist Government 


By BELA BALASSA* 


In resenting the draft law on nationaliza- 
tions in French industry and banking to the 
Naticnal Assembly on September 27, 1981, 
“the lack of a true industrial policy” was 
adduced as the principal reason for the pro- 
posed actions. It was claimed, in particular, 
that “it is necessary for the state to have the 
instruments for efficient interventions and 
for the planned orientation of the country’s 
development. The most important of these 
instruments is the enlargement of the public 
sector.” The enlarged public sector was to be 
the “fer de lance” of modernization of the 
French economy, with the state providing 
the funds for the requisite investments. Mod- 
ernization appeared as the key word in state- 
ments made by socialist leaders, who 
repeatedly claimed that “there are no con- 
demned sectors, only outdated technologies.” 

Tke objective of developing simultane- 
ously all sectors while improving technolo- 
gy was reiterated in a speech before the 
chief executives of public enterprises in the 
industrial sector on August 31, 1982, by 
Jean-Pierre Chevénement, then Minister of 
Research and Industry. A year later his suc- 
cessor, Laurent Fabius, now Prime Minister, 
suggested in a speech made to the National 
Assembly on October 31, 1983, that “an 
industrial strategy involves the choice of the 
principal national priorities...in pursuing 
two major objectifs: to contribute to the 
re-establishment of economic equilibria in 
particular in employment, and to modernize 
the industrial structure.” 

This paper will review the French record 
with industrial policy since May 1981. It will 


*Professor of Political Economy, Johns Hopkins Uni- 
versity, Baltimore, MD 21218, and Consultant to the 
World Bank. I am indebted to French economists, busi- 
nessmen, and government officials for helpful discus- 
sions on the subject matter. I alone am responsible. 
however, for the opinions expressed herein; they should 
not te interpreted to reflect the views of the World 
Bank. 
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examine the experience of the major in- 
dustrial sectors, discuss the actions taken, 
evaluate the results of these actions, and 
indicate possible future prospects. 


I. The Experience of the Major Industrial Sectors 


Coal, steel, and shipbuilding, three declin- 
ing industries, exhibit a similar pattern. After 
May 1981, a reversal occurred in the process 
of restructuration that would have entailed 
continued reductions in output and employ- 
ment. The targets were raised substantially 
above actual production levels, leading to 
new hiring. With declining demand and the 
rise of wages and social changes, including a 
fifth week of vacation and full compensation 
paid for the reduction of the work week from 
40 to 39 hours, there resulted a considerable 
increase in the deficits of the firms in the 
three industries. 

Notwithstanding the rise in budgetary ap- 
propriations, the firms in question had to 
increase their borrowing, thereby raising 
levels of indebtedness. By 1984, long-term 
debt surpassed the value of output in the 
coal mining industry, it was one-half of out- 
put value in steel making, and in between 
these two figures in shipbuilding. In the same 
year, deficit and budgetary support com- 
bined amounted to 140 thousand francs per 
worker in coal, 115 thousand francs per 
worker in steel, and 175-200 thousand francs 
per worker in shipbuilding. By comparison, 
the average wage in the manufacturing sector 
was 110 thousand francs. 

High financial charges on their debt will 
continue to add to the losses of the firms in 
the three industries. Further costs are in- 
volved in connection with the so-called 
congés de conversion, under which the 
workers who are considered superfluous are 
receiving Over a two-year period, 70 percent 
of their pre-tax salary, financed one-third 
each by the firms themselves, from the 
government budget, and by the unemploy- 
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ment fund. Also, in some cases, substantial 
bonuses are offered to workers who depart 
voluntarily (50,000 francs in one of the large 
shipyards). 

The automobile industry was traditionally 
an important export sector in France. The 
position of the industry deteriorated to a 
considerable extent in external as well as 
internal markets after May 1981, however. 
Thus, its share in European markets fell from 
30.4 percent in 1980 to 24.3 percent in 1983, 
whereas the share of foreign cars in France 
rose from 21.7 to 32.7 percent. During the 
same period, the combined losses of the 
Peugeot and Renault groups increased from 
1.2 milliard to 4.3 milliard francs. ° 

Several factors contributed to these results. 
According to estimates cited in the report of 
the Conseil Economique et Social, the mea- 
sures taken after May 1981 increased labor 
costs in the automobile industry by 19.5 
percent in 1982. At the same time, the price 
control introduced in June 1982 did not al- 
low for offsetting increases in prices, giving 
rise to foregone revenue of about 2.5 percent. 
Finally, social troubles, fostered largely by 
the C.G.T., involving strikes, production 
slowdowns, and the deterioration of product 
quality, contributed to declines in market 
shares and added to losses, which were in- 
creased further as the labor unions ob- 
structed reductions in the industry’s work 
force. 

The losses incurred have in turn given rise 
to high financial charges, accounting for 
about 4 percent of total costs in the two 
groups. At the same time, their long-term 
debt came to exceed two-fifths of the total 
value of sales, with the ratio of the debt to 
capital approaching 2, compared to ratios 
between 0.2 and 0.9 for major competitors 
abroad. 

The deterioration of the financial position 
of the automobile companies has not per- 
mitted undertaking the necessary invest- 
ments in automation that have been carried 
out by foreign competitors. The difficulties 
encountered in reducing employment have 
also discouraged automation and labor pro- 
ductivity practically stagnated between 1980 
and 1983 in the French industry, compared 
with gains of about 20 percent in General 


MAY 1985 


Motors, Ford, and Fiat. These results, cited 
in a report, prepared in the summer of 1984 
by a commission chaired by Francois Dalle, 
the president of the L’Oréal cosmetics group, 
reflect excessive manning levels in French 
automobile factories. According to the same 
report, the work force of 230 thousand in the 
industry in June 1984 should be reduced to 
160 thousand by 1988. 

Among high-technology industries, France 
made considerable progress in nuclear 
energy and in aerospace during the 1970's. 
Its record in electronics was mixed, with 
strengths in telecommunications and in pro- 
fessional electronic equipment, and weak- 
nesses in electronic components, such as 
integrated circuits, in computers, and in elec- 
tronic consumer goods. On coming to power, 
the socialist government gave considerable 
emphasis to electronics, with a view in par- 
ticular to strengthen the weak areas. It fur- 
ther set out to develop fiber optics for use in 
a nationwide network of cable transmission. 

The plan “filière électronique” envisaged 
spending 140 billion francs (in 1982 prices) 
on investment and R&D in electronics over 
a five-year period. Within this total, 11-12 
billion francs a year were to have come from 
the government budget. In fact, 9.5 billion 
francs were spent in 1983 and an estimated 
11 billion francs in 1984, but in current 
rather than in constant prices. Although 
comparable data are not available, it appears 
that the shortfall has been even greater as 
far as expenditures from nongovernmental 
sources are concerned. 

The spending actually undertaken never- 
theless represents an increase over the 1970's, 
permitting the French electronics industry to 
reach a rate of growth of output of 8 percent 
in 1983. However, in the same year, the rate 
of expansion of output was 16 percent in 
Japan. Furthermore, several questions arise 
in regard to the future prospects of the 
French electronics industry. 

To begin with, one may query the desira- 
bility to “faire cavalier seul” in integrated 
circuits and computers. A similar effort failed 
earlier in the so-called Plan Calcul. In both 
industries, technological change is very rapid 
and alliances with foreign firms provide ad- 
vantages for the development of new tech- 
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nology; European firms outside France have 
in fact entered into such alliances with 
American and Japanese firms. 

Further questions arise concerning the 
planned expansion of the production of elec- 
tronic consumer goods in France. Alongside 
the failures, such as the Plan Calcul and 
Concorde, French industrial planners were 
successful in the past in developing branches 
of electronics where both supply and de- 
mand were dominated by the staté, there- 
by imparting considerable stability to the 
market. 

In the case of consumer electronics, how- 
ever, tastes change rapidly and centrally made 
plans easily go awry. Also, government inter- 
ventions in production decisions, such as 
compelling Thompson to build a factory pro- 
ducing parts for video recorders in Longwy, 
interfere with firm decision making and in- 
crease costs. And, while in France the re- 
structuring of the nationalized firms has led 
to the establishment of monopoly positions, 
the American experience indicates that small 
firms have the advantage of flexibility in 
catering to consumer needs and competition 
becomes a force of progress. 

France has also chosen a highly central- 
ized alternative for establishing a nationwide 
cable network, to be controlled and financed 
by the Direction Générale des Télécommuni- 
cations of the PTT. By contrast, in Britain, 
there will be competing cable networks to be 
financed privately, as in the United States. 

With the deterioration of the financial 
position of the PTT and the policy of auster- 
ity, only about 2 billion francs of the total of 
60 billion have been spent so far on experi- 
mental schemes in a few cities in France, and 
considerable delays have been experienced 
compared to the original plan. At the same 
time, the installation of the fourth TV chan- 
nel (Canal-Plus) on a subscription basis may 
have preempted the role of cable to show 
feature films, and plans have been formu- 
lated for a joint French-German satellite 
venture, thereby raising questions about pro- 
spective demand for cable on the part of 
individual households who are all supposed 
to be linked into the nationwide network. 
Finaily, notwithstanding the technological 
capabilities of optical fiber, chosen by the 
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French government over coaxial cable, it is 
not evident that a cable network will have 
economic advantages over other alternatives, 
such as a combination of satellite and ter- 
restrial microwaves that has been used in the 
United States. 


Ii. Government Support to Industry: 
R&D and Industrial Finance 


Soon after the socialist government came 
to power, spending on research and develop- 
ment was targeted to grow 20 percent a year 
between 1981 and 1985, and to increase from 
2.0 to 2.5 percent of the gross domestic prod- 
uct (GDP) during this period. In the event, 
the share of RaD spending in GDP is esti- 
mated to have reached 2.2 percent of GDP 
as budgetary appropriations for research have 
been cut back in the period of austerity. The 
cutbacks affected primarily the financing of 
research programs that promote industrial 
research and provide equipment for labora- 
tories. In turn, funds for the construction of 
the giant museum of science and technology 
at La Villette were not reduced. 

France has traditionally practiced a policy 
of selective credit. This policy has been ex- 
tended further after May 1981 through the 
establishment of CODEVI (compte de dével- 
oppement industriel) that provides advan- 
tages to savers over alternative instruments; 
the creation of FIM (Fonds Industriel de 
Modernisation) that receives an important 
part of CODEVI’s resources for distribution 
to industrial firms and also borrows in 
domestic and in international markets; and 
the introduction of special institutional ar- 
rangements in favor of small- and medium- 
size enterprises. 

The new institutions perform some of the 
functions customarily assigned to banks, in 
the present case the nationalized banks. Their 
operation has involved increased public in- 
terventions as loans by FIM are subject to 
approval by the ministry for foreign trade 
and industry, and other credit arrangements 
depend on decisions by local authorities. 
Furthermore, with the state guaranteeing 
loans by FIM in full, unprofitable operations 
may also receive financing. More generally, 
increasing the scope of selective credits tends 
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to reduce the efficiency of the allocation of 
financial resources while adding to the com- 
plexity of the credit system. 

A further question is if the new institu- 
tions have actually increased the amount of 
funds available to industry. While data avail- 
abilities do not permit one to gauge the 
amount of credits accorded to the individual 
sectors, all enterprises taken together have 
seen their share in total credit decline 
as public deficits have increased. Thus, as 
Renaud de la Geniere, the Governor of the 
Banque de France until November 1984, 
noted in a presentation made at the Académie 
des Sciences Morales et Politiques on January 
26, 1984, the net credit requirements of the 
public authorities that were practically nil in 
1979 but reached 115 billion francs in 1983, 
compared with 160 billion francs for the 
enterprises whose net borrowings were 105 
billion francs four years earlier. During the 
same period, the capacity of financing by 
households and financial institutions in- 
creased only from 105 to 200 billion francs, 
thereby necessitating borrowing abroad. 

If the lack of credit is not an obstacle to 
investment (according to the latest survey by 
INSEE only 9 percent of industrial enter- 
prises regarded credit to be a constraint), this 
seems less to do with the existence of new 
financial institutions as with factors such as 
insufficient profit margins (48 percent of re- 
sponses) and the desire to avoid further in- 
creases in indebtedness (37 percent), which 
rose to a considerable extent in 1981 and 
1982 when profit margins were particularly 
low. And while profit margins improved in 
1983, the decline in industrial investment 
was not reversed. 

With further improvements in profit mar- 
gins, increases in industrial investment in 
1984 and in 1985 may permit regaining the 
level reached in 1980, although public invest- 
ment in steel accounts for a substantial part 
of the total. At the same time, the fall in 
industrial employment would continue and 
may even accelerate. Thus, annual decreases 
of 3 percent are estimated for 1984 and 1985, 
compared with declines of 2 percent in 1982 
and in 1983. 

The expected fall in industrial employ- 
ment reflects the labor-saving character of 
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investments in response to higher labor costs, 
increased social charges, and, in particular, 
the difficulties encountered in attempting to 
reduce the size of the labor force if and when 
economic conditions warrant. Thus, as the 
freedom of enterprises to dismiss workers 
has been increasingly constrained, there has 
been a growing reluctance to hire labor, 
notwithstanding the measures taken in favor 
of the establishment of new enterprises in 
general, and small- and medium-size firms in 
particular. By contrast, greater flexibility in 
labor remuneration as well as in firings has 
contributed to the rapid expansion of em- 
ployment in the United States. 


IN. Concluding Remarks 


In line with its expansionary stance, after 
May 1981 the socialist government post- 
poned the necessary adjustment in French 
industries while wages and social charges 
increased to a considerable extent. And, once 
the need for adjustment came to be under- 
stood, the government wished to avoid firing 
superfluous workers in the nationalized firms. 
The financial situation of these firms was 
further aggravated by the interest costs of 
borrowing to finance their deficit over and 
above their increased budgetary allocation. 

Thus, while budgetary allocations to the 
newly nationalized firms doubled (from 21.8 
billion francs in 1980 to 43.4 billion francs in 
1983), their deficit was nearly five times 
higher in 1983 (11.4 billion francs) than in 
1980 (2.4 billion francs). During the same 
period, a surplus of 1.5 billion francs turned 
into a deficit of a similar magnitude, rising 
further to an estimated 9.0 billion francs in 
1984 at Renault that has suffered the conse- 
quences of higher wages and social charges, 
price control, and social troubles fomented 
largely by the C.G.T. 

At the same time, providing for the in- 
creased financial needs of the declining sec- 
tors has limited the availability of funds for 
the expansion of high-technology activities. 
Also, higher wages and social charges and 
price control discouraged investment activity 
in the years 1981-83. Correspondingly, new 
activities did not expand sufficiently to take 
the place of the old ones and industrial em- 
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ployment declined. A continuation of this 
trend is expected, notwithstanding a rise in 
industrial investments that tend to be labor 
saving. 

In these circumstances, the question arises 
if one can speak about an industrial policy in 
France. As an official of the French govern- 
ment suggested in private conversation, the 
measures applied in regard to the three de- 
clining sectors may be considered social 
policy rather than industrial policy. Nor can 
we speak of an industrial policy in regard to 
the automobile industry, where the state has 
repeatedly countenanced actions taken by 
the unions. And while the policies applied 
aim at encouraging the development of the 
‘electronics industry, questions arise about 
the eficacity of the measures applied. 

But how about the role of the nationalized 
firms as instruments of industry policy? After 
detailed, interventions under Chevénement’s 
tenure as minister failed to bring the ex- 
pected results, Fabius reduced the extent of 
interventions while the policies applied by 
Cresson are not yet clear. 

At the same time, the procedures of ap- 
pointment of the managers of the national- 
ized enterprises give rise to concern. Adding 
union representatives to the board of direc- 
tors has led to the adoption of an accom- 
modating stance towards union demands on 
the part of management, in particular at 
Renzéult. Also, the contracts of two chief 
executives who showed considerable inde- 
pendence, Raymond Lévy of Usinor and 
Daniel Deguen of the Crédit Commercial de 
France, were not renewed. At the same time, 
there are signs that political considerations 
increasingly enter into the choice of chief 
executives, 

In any case, the appointment of a chief 
executive for two years does not provide a 
sufficiently long learning period and favors 
the adoption of a short-term horizon. In fact, 
indications are that the chief executives of 
nationalized companies in France increas- 
ingly tend to take a short-term view, with the 
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neglect of long-term considerations, so as to 
increase their chances for reappointment. 

Under the present ownership structure, 
these shortcomings may be mitigated by 
lengthening the terms of appointment of the 
chief executives and changing the composi- 
tion of the board of directors, so as to mini-. 
mize the chances of political interference. In 
this connection, reference may be made to 
attempts in Hungary for increasing the inde- 
pendence of the managers of state enter- 
prises. 

As to industrial policy, increased emphasis 
would need to be given to horizontal mea- 
sures that operate across-the-board as against 
vertical measures that pertain to individual 
industries. In particular, there would be need 
to eliminate price control and to reverse in- 
creases in social charges. It would further be 
desirable to ease the constraints imposed on 
small- and medium-size enterprises in the 
form of additional social charges and work- 
ers’ participation. Finally, greater flexibility 
would need to be introduced in labor 
markets. 

The described measures may be expected 
to contribute to increased industrial invest- 
ment and employment without the need for 
vertical interventions that tend to lead to 
inefficiencies in resource allocation. Horizon- 
tal measures would also need to be given 
emphasis in the support of research and de- 
velopment in the form of tax benefits for the 
R&D activities of the firms that generate 
external economies. 

At the same time, the health of French 
industry, and of the French economy in gen- 
eral, is contingent on the pursuit of ap- 
propriate macroeconomic policies. Due to 
the weakness of investment activity and con- 
tinued borrowing abroad, the rising budget 
deficit has not created a credit crunch for 
enterprises so far. But, with the constraints 
on foreign borrowing, the sustained rise of 
investment by enterprises would require that 
the public authorities limit their encroach- 
ment on domestic financial markets. 


ECONOMIC HISTORY: A NECESSARY THOUGH NOT SUFFICIENT 
CONDITION FOR AN ECONOMIST* 


Maine and Texas 


By KENNETH J. ARROW* 


Henry David Thoreau said about the newly 
invented telegraph: “They tell us that Maine 
can now communicate with Texas. But does 
Maine have. anything to say to Texas?” I 
suppose the existence and location of this 
panel shows that California and Massachu- 
setts, at least, have much to say to Texas. 


But, as Dante explained so long ago, we — 


must interpret texts not merely literally, but 
also allegorically and even spiritually. Our 
assigned subject asks that Maine and Texas 
be interpreted as Economic Analysis and 
Economic History, though not necessarily 
respectively. 

I use the term “analysis,” rather than 
“theory,” because I want to contrast the 
aims of history and those of social science. 
Permit me to use the changes in my own 
thinking as. illustration. I always found his- 
tory very interesting and read heavily. As a 
graduate student, I qualified in economic 
history, which was compulsory, and never 
felt it to be an intrusion, as later generations 
of students did. As a faculty member, I had 
to consider the role of economic history in 
the curriculum, as well as the problem of 
filling vacancies there. I took it for granted 
that history was a necessity but recognized 
the difficulty of finding scholars who were 
both economists and historians. This was in 
the early 1950’s, before a new generation 
solved that supply problem. I took it for 
granted that the role of history in the educa- 
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tion of economists was as empirical evidence. 
It was a way of testing theories, on a par 
with contemporary empirical evidence. This 
view was reinforced by what was then the 
most significant use of history in economics, 
Simon Kuznets’s development of long time- 
series on national income and its compo- 
nents, with its strong implications for eco- 
nomic development and for the consumption 
function: 

A lecture by the historian, Leonard .Krieg- 
er, changed my view of the nature of history. 
There was then much discussion of the role 
of social science in history in general. Krieger 
was regarded as among the historians most 
sympathetic to social science. But in his lec- 
ture he made clear that history could not be 
regarded as simply a branch of social sci- 
ence. Its aims were different. It sought to 
study the individual case, while social science 
aimed at general principles. Social. science, 
whether economics or another, might indeed 


„be useful and even vital in interpreting a past 


event. Certainly, psychological theories of 
different kinds have been used, possibly not 
always with the best results, in interpreting 
the behavior of political leaders. But the use 
was to illumiriate the particular event. The 
aim of historical study as such was not sim- 
ply to serve as a source of data from which 
to infer and to test social science generaliza- 
tions. 

Of course, this does not preclude the use 
of the data thrown up by historical investiga- 
tion for the purposes of social-scientific anal- 
ysis. The two modes of inquiry are comple- 
mentary, not substitutes. But they are not 
identical. 

Let me draw a very close analogy from the 
natural world, that of geology. The underly- 
ing laws of geology are nothing but the 
standard laws of physics and chemistry. 
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There is, from the viewpoint of scientific 
generalizations, nothing peculiar to geology. 
That water wears down rocks, that heat 
sources in the interior of the Earth can pro- 
duce great changes in the Earth’s surface, 
that the energy of the Earth derives in major 
part but not entirely from solar radiation, 
that under temperature and pressure the 
materials of the Earth form new chemical 
combinations, these relations and others de- 
termine the entire course of the Earth’s de- 
velopment. Further, examination of the his- 
tory of the Earth could in principle yield 
evidence about the measurements of specific 
chemical and physical reactions. In practice, 
though, observation in the laboratory is so 
much more efficient that the evidence of 
geological observation has probably been of 
little use to the underlying sciences except by 
way of suggesting research problems. 

But geology is in fact a flourishing subject, 
and much of its interest is in the specific 
histcrical event. What is the history of the 
Appalachians and the Himalayas? What have 
been the movements of the Indian subconti- 
nent? Why does Hawaii have the shape it 
does? It is in good measure a study of the 
specific. It is indeed history and a fascinating 
one. 

The example of geology illustrates a recur- 
rent topic in economics. Is economics a sub- 
ject like physics, true for all time, or are its 
laws historically conditioned? The impor- 
tance of history was on the rise throughout 
the nineteenth century, just when the ab- 
stract economic theory of David Ricardo was 
developed. Ricardo’s doctrines were much 
attacked by contemporaries for lack of his- 
torical understanding. His disciple, John 
Stuert Mill, made clear that the laws of 
distribution were indeed historically condi- 
tioned; the classical laws of value held only 
in an economy in which exchange was 
governed by markets. So, too, the theory o7 
plate tectonics is historically conditioned. It 
is a valid statement about the Earth today 
and for a long period in the past. It could 
not have held when the Earth was sufficiently 
hot, and it may or may not be true of othe: 
planets. 

Physics and chemistry have clearly been 
very useful to geology, interpreted as history. 
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What does standard economic theory have to 
contribute to economic history? It could fail 
on several grounds. It might be so over- 
whelmingly powerful a theory that history 
becomes uninteresting, merely a playing out 
of a well-defined script. It could be so wrong 
that it is an obstacle to understanding. W. J. 
Cunningham attacked Ricardo and Marshall 
about 1890 for interpreting rent in the Tudor 
period in Ricardian terms, not recognizing 
the differences in historical conditions. 

The first obstacle, the power of the theory, 
is clearly not valid, though some economic 
theorists have spoken as if it were. In form, 
neoclassical theory is a statement of the im- 
plications of tastes, technology, and expecta- 
tions for prices and quantities. (Other varia- 
tions of economic theory have a similar form, 
though different content.) There is plenty of 
room for historical specificity in the condi- 
tions even if economic theory were more 
reliable than it is in drawing conclusions 
from them. There is nothing in economic 
theory which specifies that tastes remain un- 
changed, and a great deal of empirical 
knowledge about changes in technology. In- 
deed, it may be complained rather that eco- 
nomic theory does not sufficiently constrain 
historical determination, particularly when 
the data are not sufficient. 

In fact, I think it would be widely accepted ` 
that using the ideas and approaches of eco- 
nomic theory has been useful in economic 
history. Perhaps most important, economic 
theory has raised new questions for history. 
It asks how economic institutions work in 
redirecting the flow of resources, not merely 
their intended workings. Our views of the 
relations between railroads and economic 
growth in the nineteenth century, of the dif- 
fusion of specific technological innovations 
such as the reaper, or of the economic conse- 
quences and functioning of slavery have all 
been seriously altered in ways that required 
new ways of thinking and suggested search 
for new kinds of evidence. Measuring the 
economic conditions of the masses of the 
population may have been driven by political 
aims as much as by modern welfare econom- 
ics, but the appropriate measures and data 
have certainly been much clarified by the 
latter. I have already alluded to long time- 
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series on national income, a concept drawn 
from economic analysis, as a major contribu- 
tion to our understanding of the past, both 
as to constancies and as to structural change. 
But the example of national income analy- 
sis does remind us of a danger in the use of 
economic theory in economic history. There 
is a bias towards flattening out the particu- 
larities of the past. The more one uses cate- 
gories drawn from the need to generalize, the 
less marked is the difference among the in- 
stantiations. This is not a logical conse- 
quence of the use of theoretical constructs. 
As already emphasized, each historical epi- 
sode ‘can in principle be interpreted as the 
application of general principles to unique 
contexts; but the bias drawn from theory is 
likely to be to emphasize generality at the 
expense of particularity. One is reminded of 
earlier modes of historical interpretation, in 
which every catastrophe was the workings of 
the hand of God. Consider also the many 
theories for the interpretation of myths, 
where they are all considered as illustrations 
of some general principle, whether it be 
Frazer’s dying king, Muller’s rising and set- 
ting sun, or Freud’s Oedipus complex, or 
even the structuralist seeking of a universal 
form to myth. What is lost is the sense that 
myths are different; it is not true that when 
you’ve heard one, you’ve heard them all. 
What about the uses of history in the 
development of economic analysis? There are 
many, but let me pick two, both alluded to 
earlier. One is simply the use of economic 
history as a source of empirical evidence for 
testing theories and estimating relations, what 
I referred to earlier as my naive view on the 
role of history. It is far from exhausting the 
content of history, but it is certainly one of 
its uses. When an examination of long time- 
series shows that interest rates do not fully 
adjust for inflation, as Lawrence Summers 
has recently shown, the routine acceptance 
of the Fisher effect in analysis of contem- 
porary conditions must surely be questioned. 
The regular patterns of consumption de- 
scribed by Engel’s laws can be confirmed by 
historical shifts in industrial structure as well 
as by budget studies, incidentally making it 
hard to maintain simple models of homoge- 
neous economic growth. Studies of past hy- 
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perinflations and their endings test theories 
of inflation. The historical analysis of indi- 
vidual business cycles was a live field after 
the pioneering work of Walt Rostow from 
1946 to about 1960; it was neglected because 
of one-sided theories, first Keynesian and 
then monetarist, but I hope Peter Temin’s 
work signals a revival. Such work is both 
history itself and a testing ground for the 
many relations which define cyclical fluctua- 
tions. 

A second use of history in the develop- 
ment of economic analysis is a definition of 
its historical conditioning, to pick up again 
an earlier point. Before economic analysis 
had much of an effect on economic history, 
historians debated whether and which earlier 
periods could be described as capitalist or 
almost so. The great classical historian, M. I. 
Rostovtzeff, found the early Roman Empire 
to be governed by modern economic institu- 
tions, mobility, profit seeking, and so forth. 


_ He has been ridiculed for this by the current 


leading authority, Moses Finley, who finds 
little evidence of rational economic behavior 
in the ancient world. Again, Henri Pirenne 
found merchants and traders in a few centu- 
ries around the year 1000 to be thorough- 
going profit seekers, acutely sensitive to price 
differences; but the crystallization of the guild 
system, according to Pirenne, subsequently 
created a different economic world. It is not 
for the theorists to assess the very specialized 
evidence available. Still, there is some 
suggestion that the economic world of the 
past is not entirely different from that of our 
theories in the sharp rise in real wages after 
the radical shift in the land-labor ratio occa- 
sioned by the Black Death. 

Closely interwined with historical condi- 
tioning of theory is national or cultural con- 
ditioning. The study of the past is similar to 
that of the present elsewhere. There are, or at 
least seem to be, very large differences even 
among capitalist countries in such basic eco- 
nomic variables as savings rates and rates 
and levels of productivity growth. We find 
them even between such economically and 
culturally similar nations as the United States 
and Canada; there are significant differences 
in per capita incomes, productivity (even 
controlling for capital equipment, as in the 
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automobile industry), and labor union mem- 
bership and activity. When we go farther 
afield, the differences increase. Studies have 
shown, for example, that real wage flexibility 
is distinctly lower in Western Europe than in 
the United States. Among the many dif- 

‘ferences between Japan and the United 
States, we might notice differences in in- 
dustrial organization even in virtually identi- 
cal technologies. Large corporations there 
perform innovative tasks which here seem 
best done by small firms. Perhaps connected 
are the well-known or at least widely alleged 
differences in organizational loyalty and the 
role of consensus in decision making within 
the large firm. 

Cross-country comparisons of this kind 
are analogous to historical comparisons in 
explicring the range of validity of economic 
generalizations. But the relation is deeper. 
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Presumably, the international differences, in- 
sofar as they are not simply explainable by 
differences in natural resources, are them- 
selves the result of history. It has frequently 
been suggested by political scientists that the 
fact that the United States was created by a 
revolution while English-speaking Canada 
was in part a reaction to the American Revo- 
lution has important and lasting effects. The 
cultural differences between nations, with all 
their implications for polity and economy, 
are precipitates of past events, sometimes 
from the far past. In an ideal theory, per- 
haps, the whole influence of the past would 
be summed up in observations on the pres- 
ent. But such a theory cannot be stated in 
any complex uncontrolled system, not even 
for the Earth, as we have seen. It will always 
be-true that practical understanding of the 
present will require knowledge of the past. 


Is History Stranger than Theory? 
The Origin of Telephone Separations 


By PETER TEMIN AND GEOFFREY PETERS* 


The integrated Bell Telephone System that 
we all grew up with vanished on January 1, 
1984, to be replaced by a new, more open 
telephone network still in the process of def- 
inition. AT&T’s divestiture of the telephone- 
operating companies resulted from the settle- 
ment of an antitrust suit against AT&T be- 
gun in 1974 and carried forward under three 
administrations. The trial was conducted in 
1981, largely under the direction of William 
Baxter, the first Assistant Attorney General 
for Antitrust in the Reagan Administration, 
and the settlement was negotiated by him 
and the management of AT&T. 

Baxter articulated his theory of the case to 
Senator Thurmond’s Judiciary Committee 
midway through the AT&T trial. He said, 
among other things, “If one argues for dives- 
titure, one argues that the cross-subsidy 
problem is terribly important, that the verti- 
cal integration economies probably are not 
very great, and that regulatory supervision is 
unwanted and more deregulation is possible” 
(1981, p. 27) Divestiture, in other words, 
would solve “the cross-subsidy problem” 
without doing much violence to the tele- 
phone network. 

What is the cross-subsidy problem? As 
expressed by the government’s economics ex- 
perts in its: antitrust suit shortly before 
Baxter’s testimony, it was that AT&T’s in- 
tegrated structure gave it the opportunity 
and the incentive to subsidize its competitive 
long-distance services with revenues from its 
regulated local monopolies. (Bruce Owen, 
1981; Nina Cornell, 1981) This, presumably, 
was one of the antitrust violations on which 
the government’s suit was based. It is en- 
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tirely in accord with the lines of the negoti- 
ated divestiture. And as expressed by the 
government economics experts, it was a theo- 
retical proposition. 

Yet Baxter said to the Judiciary Commit- 
tee, “Historically, AT&T has subsidized lo- 
cal telephone service with longlines revenues” 
(p. 27). And he continued that this pattern 
“probably” continued at the time of his ap- 
pearance before the committee. Historical 
observation, in other words, opposed the the- 
oretical proposition. Confusion on this scale 
—in which the Assistant Attorney General 
took one position while his expert witnesses 
took the opposite-—-cries for explanation. The 
explanation demonstrates the need for his- 
torical as well as theoretical analysis. 

A little terminology will facilitate the his- 
torical narrative. A telephone “station” is 
what we colloquially refer to as a telephone. 
A toll “board” is the local exchange switch 
which routes local calls within the exchange. 
and toll calls out of the exchange. There are 
two distinct models of telephone communi- 
cation which have given rise to two different 
modes of accounting. In station-to-station 
accounting, a long-distance call is thought of 
as going from one telephone (station) to 
another. In the board-to-board model, the 
same call is broken into parts. The parts 
between the individual stations and their lo- 
cal exchanges (boards) are considered local; 
the long-distance call goes only between the 
local exchanges, that is, from board to board. 

AT&T established its first toll rate sched- 
ule in 1889, the rates becoming applicable as 
service was opened. AT&T established its 
accounting on a board-to-board basis, re- 
flecting both its initial conception of tele- 
phone communication as it developed from 
local service to a national network and its 
corporate organization (FCC, pp. 370-75). 

The Postmaster General operated the tele- 
phone system during World War I. Not sub- 
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ject to the jurisdictional limitations that 
would later separate state and federal regu- 
latory authorities, he set uniform interstate 
and intrastate toll rates which remained in 
effect through 1926, when AT&T instituted 
an interstate rate reduction. The FCC negoti- 
ated four additional reductions in interstate 
telephone rates before World War II, but did 
nai attempt to separate interstate and intra- 
state assets during these rate negotiations. 

The issue of accounting models arose in a 
case of intrastate rate determination. Illinois 
Bell had contested a rate reduction ordered 
by the Illinois Commerce Commission in 
1923, and the case reached the U.S. Supreme 
Court as Smith v. Illinois Bell. The Supreme 
Court ruled that the issue of whether the 
mandated rates were “confiscatory” under 
the Fourteenth Amendment could not be 
decided without “specific findings” on the 
allocation of Illinois Bell’s assets between 
interstate and intrastate service. 

Referring to the “indisputable fact” that 
“exchange property” is used both for intra- 
state and interstate service, the Court said 
that, “It is obvious that, unless an apportion- 
ment is made, the intrastate service to which 
the exchange property is allocated will bear 
an undue burden—to what extent is a matter 
of controversy” (Smith v. Illinois Bell, 
p. 151). In other words, the “specific find- 
ings” needed to determine whether rates were 
confiscatory were to be based on station-to- 
station accounting; intrastate telephone rates 
had only to be set high enough to earn z 
satisfactory return on the capital under state 
jurisdiction. 

The issue was considered by various states 
in tae 1930’s, but the FCC only began tc 
examine the division of assets between inter- 
state and intrastate activities during Worlc 
War II when wartime traffic raised Long 
Lines’ profits above the level allowed by the 
FCC. The FCC needed both to reduce Long 
Line’s profits and to respond to the federal 
government’s needs during World War IL 
which included strenuous demands on the 
interstate telephone network. And the Com- 
mission was acutely aware of the concerns of 
state regulators about the difference between 
interstate and intrastate rates for telephone 
calls over the same distance. As interstate 
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rates declined, comparable toll calls within 
states came to cost more than calls crossing 
state lines (NARUC and FCC, 1951). 

The traditional way of reducing Long 
Line’s “excessive” profits, reducing interstate 
rates, therefore was doubly problematical: it 
would increase the disparity between inter- 
state and intrastate toll rates and also the 
quantity of interstate toll service demanded 
by the nonmilitary public. The FCC there- 
fore sought to reduce Long Lines’ profits by 
moving some expenses of local telephone 
service into interstate jurisdiction, that is, by 
using Station-to-station accounting. Agree- 
ment on the use of separations procedures 
that divided expenses along station-to-sta- 
tion lines was reached in a series of meetings 
between representatives of AT&T and several 
FCC Commissioners in January, 1943. (See 
our forthcoming article which contains docu- 
mentation for this and following points.) 

The wartime agreement on separations 
procedures was embodied in the 1947 Man- 
ual of Separations. The FCC refrained from 
endorsing the manual, but said it would not 
object to its use. Telephone rates were set on 
the basis that non-traffic-sensitive exchange 
capital was allocated to interstate toll service 
according to the relative use of telephones as 
measured. by the “subscriber line use” 
(SLU), where SLU = (minutes of interstate 
use) /(total minutes of use). 

AT&T acceptance of the new accounting 
and separations procedures undoubtedly was 
based on its appreciation of the changed 
regulatory environment arising from the 
establishment of the FCC. Before 1934, 
interstate telephone service was essentially 
unregulated, and it made sense to keep 
expenses in state jurisdiction and revenues 
out of it. As the FCC gained influence and 
AT&T's allowable interstate rate of return 
declined, AT&T lost the incentive to keep its 
rate base in state jurisdiction. 

AT&T therefore acceded to the federal 
government’s wartime needs and the state 
regulators’ needs for toll-rate uniformity. 
After all, the structure of telephone rates was 
not a ‘major issue in a unitary system. Rates 
henceforth would be based on station-to-sta- 
tion accounting, but AT&T preserved its in- 
ternal board-to-board accounting, using sep- 
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arations procedures to convert the figures 
from one model to the other. 

In response to a 1950 FCC inquiry into 
interstate rates, AT&T proposed an al- 
teration of the 1947 Manual that would have 
shifted more of the local telephone plant into 
the interstate rate base, and avoided or mod- 
erated a fall in interstate rates. The national 
organization of state regulatory commis- 
sioners (NARUC) strongly supported the 
plan since it would have provided the op- 
portunity to reduce intrastate rates. The FCC 
however rejected it as being inconsistent with 
Smith v. Illinois Bell on the grounds “that its 
adoption would have the effect of introduc- 
ing an arbitrary method whereby interstate 
services subject to Federal jurisdiction would, 
in effect, be subsidizing services beyond that 
jurisdiction.” The FCC seems to have argued 
that SLU was the “correct” way to allocate 
costs between local and toll services. 

The NARUC sought redress through Sen- 
ator Earnest W. McFarland, the Republica- 
tion majority leader and chairman of the 
Communications Subcommittee of the Senate 
Interstate Commerce Committee. It appealed 
to him at its 1950 convention in Phoenix, 
Arizona, the senator’s home state. He re- 
sponded with a letter to the FCC in which he 
expressed his dismay at the Commission’s 
apparent willingness to “shift the load from 
the big user to the little user; from the large 
national corporations which are heavy users 
of long distance to the average housewife 
and business or professional man who do not 
indulge in a great deal of long distance.” 
Noting the growing disparity between inter- 
state and intrastate toll rates for comparable 
calls, the senator said, “I am not in a posi- 
tion to pass upon the question as to whether 
the remedy suggested by NARUC is the 
proper one but I am certain that something 
should be done—and at once.” 

The FCC either misjudged or ignored the 
intent of Senator McFarland’s letter in its 
reply. It sent him a long summary of the 
history of separations replete with facts and 
figures in which it characterized the disparity 
in toll rates as “natural,” and asserted that it 
was fulfilling its legal mandate to regulate 
interstate rates only. Senator McFarland re- 
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plied sharply: “I believe that the Commis- 
sion’s six-page reply takes a strictly technical 
attitude toward the whole problem rather 
than the broad, constructive viewpoint re- 
quired by the Communications Act... . 
Frankly, the Commission’s reply is disap- 
pointing to me and to my colleagues whose 
interest and concern occasioned my original 
letter to you.” 

The FCC promptly reopened negotiations 

with AT&T resulting in a revision of sep- 
arations procedures that shifted enough reve- 
nue requirements to interstate operations to 
justify two interstate rate increases, not de- 
creases, in the next two years. These were not 
only the first interstate rate increases granted 
since the FCC was created, they also took 
place at a time when the trend of technology 
was reducing the cost of long-distance service. 
The toll rate disparity to which Senator Mc- 
Farland had directed the FCC’s attention 
was sharply reduced. The FCC enforced cost 
allocations in which—by its own admission 
—long-distance revenues were used to sub- 
sidize local service. 
. When Long Lines’ earnings rose in 1955, 
the FCC negotiated another revision of the 
1947 Manual that followed the lines of the 
plan rejected by the FCC five years earlier. 
The new revision shifted even more revenue 
requirements into interstate jurisdiction. A 
series of further revisions continued the pro- 
cess of shifting exchange plant into the in- 
terstate arena, demonstrating the lasting 
imprint of the agreement between Con- 
gress, state and federal regulators, and AT&T 
reached in the early 1950’s. 

The issue of accounting models arose again 
in the 1960’s and 1970’s in reference to dif- 
ferent problems and clothed in different lan- 
guage. As potential competitors appealed to 
the FCC for access to parts of the interstate 
telephone market, the FCC became con- 
cerned about cross subsidization among in- 
terstate services. The ensuing debate about 
cost allocations between various Bell services 
pitted two theories against each other. The 
FCC opted for a system based on fully dis- 
tributed cost, where joint costs are allocated 
to different services according to relative use, 
as measured by an analogue of SLU. This 
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clearly is station-to-station accounting under 
a more modern name. AT&T favored the use 
of long-run incremental costs, an equally 
clear extension of the board-to-board model 
of long-distance service. The FCC rejected 
the use of long-run incremental costs as too 
subjective, but the preceding discussion of 
separations shows that the actual use of fully 
distributed costs is no less arbitrary and sub- 
ject to manipulation. (William Baumol, 1971; 
Leland Johnson, 1982, pp. 16 and 34) 

Tke divestiture also raised the question of 
accounting models, albeit implicitly, since 
the telephone network was split up along 
board-to-board lines. AT&T and the other 
interexchange carriers furnish board-to-board. 
long-distance service, now called interLATA 
service, while the Regional Holding Compa- 
nies and their operating companies supply 
local (intraLATA) service. While some Cas- 
sandras saw the immediate end of sep- 
arations procedures and consequent steep 
rises in local rates, Congress was up in arms 
over this now traditional issue, and the FCC 
has—so far—fallen once again line. Current 
controversies over access charges preserve in 
new bottles the old wine of disputes over 
acccunting models. 

Where, then, does the current confusior. 
over cross subsidies come from? Only under 
the board-to-board model is there a clear 
subsidy from long-distance to local service. 
And, as has been shown here, the FCC has 
rejected the use of that model for forty years. 
Using a game-theoretic definition (Gerald 
Faulhaber, 1975), there is no cross subsidy 
from long-distance to local service under sta- 
tion-to-station accounting (unless the FCC’s 
statement of thirty years ago that SLU rep- 
resents the true station-to-station cost al- 
location is still valid today). (See our 
forthcoming article.) Even though divestiture 
has brought board-to-board accounting out 
of the closet once again, it has not clarified 
the difference between the two accounting 
models. 

Why does the confusion still exist? Is it 
just confusion stemming from inadequate 
analysis? Or does it serve larger purposes? 
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Instead of grappling with these important 
questions, let us return to the relation of 
history to theory. The need for historical 
analysis to clarify the relation between the- 
ory and observation should be clear. The 
predictions of economic theory may fail to 
express historical reality for many reasons. 
And the historical record itself may be con- 
fused to the point where it is unclear which 
predictions have been fulfilled. Careful his- 
torical analysis can be avoided only at the 
economist’s peril. 
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Economic History and Economics 


By ROBERT M. SoLow* 


I have in the back of my mind a picture of 
the sort of discipline economics ought to be 
—or at least the sort of discipline I wish it 
were. If economics were practiced in that 
way there would be nothing problematical 
about its reciprocal relationship with eco- 
` nomic history. It would be pretty clear what 
it is that economic theory offers to economic 
history and what economic history offers to 
economic theory. I will try to describe what I 
mean below. 

For better or worse, however, economics 
has gone down a different path, not the one I 
have in mind. One consequence, not the most 
important one, but the one that matters for 
this discussion, is that economic theory learns 
nothing from economic history, and eco- 
nomic history is as much corrupted as en- 
riched by economic theory. I will come to 
that, too, later on. 

You will notice that I am using strong 
language. I am prepared to admit right away 
that I may be dead wrong in my judgements. 
But there is no point in pussyfooting. Blunt- 
ness may lead to an interesting discussion. 
After all, no one would remember the old 
German Historical School if it were not for 
the famous Methodenstreit. Actually, no one 
remembers them anyway. (There must be a 
lesson in that.) 

To get right down to it, I suspect that the 
attempt to construct economics as an axiom- 
atically based hard science is doomed to fail. 
There are many partially overlapping reasons 
for believing this; but since that is not the 
topic under discussion today, I do not have 
to lay them out in an orderly way. I hope the 
following hodgepodge will convey what I 
mean. 

A modern economy is a very complicated 
system. Since we cannot conduct controlled 
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experiments on its smaller parts, or even 
observe them in isolation, the classical hard- 
science devices for discriminating between 
competing hypotheses are closed to us. The 
main alternative device is the statistical anal- 
ysis of historical time-series. But then another 
difficulty arises. The competing hypotheses 
are themselves complex and subtle. We know 
before we start that all of them, or at least 
many of them, are capable of fitting the data 
in a gross sort of way. Then, in order to 
make more refined distinctions, we need long 
time-series observed under stationary condi- 
tions. 

Unfortunately, however, economics is a 
social science. It is subject to Damon 
Runyon’s Law that nothing between human 
beings is more than three to one. To express 
the point more formally, much of what we 
observe cannot be treated as the realization 
of a stationary stochastic process without 
straining credulity. Moreover, all narrowly 
economic activity is embedded in a web of 
social institutions, customs, beliefs, and atti- 
tudes. Concrete outcomes are indubitably 
affected by these background factors, some 
of which change slowly and gradually, others 
erratically. As soon as time-series get long 
enough to offer hope of discriminating among 
complex hypotheses, the likelihood that they 
remain stationary dwindles away, and the 
noise level gets correspondingly high. Under 
these circumstances, a little cleverness and 
persistence can get you almost any result you 
want. I think that is why so few econometri- 
cians have ever been forced by the facts to 
abandon a firmly held belief. Indeed, some 
of Fortune’s favorites have been known to 
write scores of empirical articles without once 
feeling obliged to report a result that con- 
tradicts their prior prejudices. 

If I am anywhere near right about this, the 
interests of scientific economics would be 
better served by a more modest approach. 
There is enough for us to do without pre- 
tending to a degree of completeness and 


328 


VOL. 75 NO.2 


precision which we cannot deliver. To my 
way of thinking, the true functions of ana- 
lytical economics are best described infor- 
mally: to organize our necessarily incomplete 
perceptions about the economy, to see con- 
nections that the untutored eye would miss, 
to tell plausible— sometimes even convincing 
—causal stories with the help of a few central 
principles, and to make rough quantitative 
judgments about the consequences of eco- 
nomic policy and other exogenous events. In 
this scheme of things, the end product of 
economic analysis is likely to be a collection 
of models contingent on society’s circum- 
stances—on the historical context, you might 
say—and not a single monolithic model for 
all seasons. 

I aope no one here will think that this 
low-key view of the nature of analytical 
economies is a license for loose thinking. 
Logical rigor is just as important in this 
scheme of things as it is in the more self-con- 
sciously scientific one. The same goes for 
econometric depth and sophistication, maybe 
even. more so. I mentioned “rough” quantita- 
tive judgment a moment ago, but that was 
only to suggest that the best attainable, in 
macroeconomics anyway, is not likely to be 
precise, if we are honest with ourselves and 
others. It would be a useful principle that 
economists should actually believe the em- 
pirical assertions they make. That would re- 
quire more discipline than most of us now 
exhibit, when many empirical papers seem 
more like virtuoso finger exercises than any- 
thing else. The case I am trying to make 
concerns the scope and ambitions of eco- 
nomic model building, not the intellectual 
and technical standards of model building. 

I claimed earlier that the natural relation 
between economics and economic history 
would be clear and straightforward if only 
economics were practiced in the fashion I 
have just sketched. Now I had better sav 
what I meant. If economists set themselves 
the task of modeling particular contingent 
social circumstances, with some sensitivity to 
context, it seems to me that they would 
provide exactly the interpretive help an eco- 
nomic historian needs. That kind of model is 
directly applicable in organizing a historical 
narrative, the more so to the extent that the 
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economist is conscious of the fact that differ- 
ent social contexts may call for different 
background assumptions and therefore for 
different models. 

The other direction of influence, what eco- 
nomic history offers to that kind of economic 
theory, is more interesting. If the proper 
choice of a model depends on the institu- 
tional context—and it should—then eco- 
nomic history performs the nice function of 
widening the range of observation available 
to the theorist. Economic theory can only 
gain from being taught something about the 
range of possibilities in human societies. Few 
things should be more interesting to a civi- 
lized economic theorist than the opportu- 
nity to observe the interplay between social 
institutions and economic behavior over time 
and place. 

I am going to illustrate by referring to the 
work of W. H. B. Court, not merely because 
his book The Rise of the Midland Industries 
was on A. P. Usher’s reading list when I took 
his course in the late 1940’s. I choose Court 
for no better reason than that I happened to 
run across an obituary article about him in 
the Proceedings of the British Academy for 
1982. (Since Court died in 1971, Fate did 
seem to be playing a hand.) 

Here, for instance, is an excerpt from 
Court’s volume on Coal in the U.K.’s official 
history of World War II. 


Observers who found the conduct of 
the mineworkers puzzling assumed that, 
in the normal way, a man who finds 
himself faced with the possibilities of 
higher earnings will be prepared to put 
out extra effort to obtain them. An 
assumption about the conduct of an 
individual is as a rule, however, also an 
assumption of some sort about the 
society in which he lives and of which 
he is a member. The individual’s de- 
mand for income, his views upon the 
getting and spending of money, are 
usually formed by the part of society 
which he is, most in touch with. For 
most men the social code, whatever it 
may be in their time and place, is 
something which they accept as given 
and take over with little demur or ques- 
tioning. Before one can assume that a 
demand for additional income existed 
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on the coalfields and could easily trans- 
late itself into extra work, one has to 
ask whether the mining community had 
those standards or those habits. If it 
did not, and if it was unable to develop 
them in a short time, then even a rapid 
rise of wage rates might bring about no 
appreciable change in the working 
habits of the industry. 


In his own methodological writing, Court 
made the point explicitly that men “living as 
they do in different societies...make their 
decisions according to different schemes of 
values and according to the habits and struc- 
tures of the society they find themselves liv- 
ing in.” Therefore an economic historian 
should be an “observer and re-creator of the 
codes, loyalties and organizations which men 
create and which are just as real to them as 
physical conditions.” Add to that a com- 
mand over two-stage least squares and you 
have the kind of economic historian from 
whom theorists have most to learn, if only 
they are willing to try. I have naturally lit on 
this passage about the labor market because 
that is the branch of theory I happen to be 
engaged in right now, but no doubt the 
thought would apply equally well to con- 
sumer spending or rivalry among firms. I 
must promise myself, before I lecture again 
on wage bargaining, to ask my students to 
read the chapters on “The Wage Bargain” 
and “The Concept of the Minimum” in 
Court’s British Economic History, 1870- 
1914: Commentary and Documents. I wonder 
what they will make of it. 

So much for the normative. If you read the 
same journals I do, you may have noticed 
that modern economics has an ambition and 
style rather different from those I have been 
advocating. My impression is that the best 
and brightest in the profession proceed as if 
economics is the physics of society. There is 
a single universally valid model of the world. 
It only needs to be applied. You could drop 
a modern economist from a time machine—a 
helicopter, maybe, like the one that drops the 
money—at any time, in any place, along 
with his or her personal computer; he or she 
could set up in business without even 
bothering to ask what time and which place. 
In a little while, the up-to-date economist 
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will have maximized a familiar-looking pres- 
ent-value integral, made a few familiar log- 
linear approximations, and run the oblig- 
atory familiar regression. The familiar 
coefficients will be poorly determined, but 
about one-twentieth of them will be signifi- 
cant at the 5 percent level, and the other 
nineteen do not have to be published. With a 
little judicious selection here and there, it 
will turn out that the data are just barely 
consistent with your thesis adviser’s hypothe- 
sis that money is neutral (or nonneutral, take 
your choice) everywhere and always, modulo 
an information asymmetry, any old informa- 
tion asymmetry, don’t worry, you'll think of 
one. 

All right, so I exaggerate. You will recog- 
nize the kernel of truth. We are socialized to 
the belief that there is one true model and 
that it can be discovered or imposed if only 
you will make the proper assumptions and 
impute validity to econometric results that 
are transparently lacking in power. 

Of course there are holdouts against this 
routine, bless their hearts. 

As I inspect current work in economic 
history, I have the sinking feeling that a lot 
of it looks exactly like the kind of economic 
analysis I have just finished caricaturing: the 
same integrals, the same regressions, the same 
substitution of -ratios for thought. Apart 
from’ anything else, it is no fun reading the 
stuff any more. Far from offering the eco- 
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tions, this sort of economic history gives 
back to the theorist the same routine gruel 
that the economic theorist gives to the 
historian. Why should I believe, when it is 
applied to thin eighteenth-century data, 
something that carries no conviction when it 
is done with more ample twentieth-century 
data? 

The situation reminds me of a story I once 
heard told by an anthropologist who had 
spent some months recording the myths and 
legends of a group of Apache in New Mexico. 
One night, just before she was scheduled to 
end her field work and depart, the Indians 
said to her: We have been telling you our 
legends all these months— why don’t you tell 
us one of yours? The anthropologist thought 
fast and then responded brilliantly by telling 
the Indians a version of the story of Beowulf. 


VOL. 75 NO, 2 


Years later she picked up a copy of an 
anthropological journal and found in the 
table of contents an article entitled “On the 
Occurrence of a Beowulf-like legend among 
the such-and-such Apache.” If economic his- 
tory turns into something that could be de- 
scribed as “The Occurrence of an Overlap- 
ping-Generations-like Legend among the 
Severteenth-Century Neapolitans,” then we 
are at the point where economics has nothing 
to learn from economic history but the bad 
habits it has taught to economic history. 

Let me recapitulate. If the project of turn- 
ing economics into a hard science could suc- 
ceed, it would surely be worth doing. No 
doubt some of us should keep trying. If it 
did succeed, then there would be no dif- 
ference between economics and economic 
history other than the source of data, no 
more than there is a difference between the 
study of astronomical events taking place 
now and those that took place in the Middle 
Ages. In this dispensation an economic 
historian is merely an economist with a high 
tolerance for dust or—what is rarer these 
days—a working knowledge of a foreign lan- 
guage. 

There are, however, some reasons for pes- 
simism about the project. Hard sciences 
dealing with complex systems—but possibly 
less complex than the U.S. economy—like 
the hydrogen atom or the optic nerve seem 
to succeed because they can isolate, they can 
experiment, and they can make repeated ob- 
servetions under controlled conditions. Other 
sciences, like astronomy, succeed because 
they can make long series of observations 
under natural but essentially stationary con- 
ditions, and because the forces being studied 
are not swamped by noise. Neither of these 
roads to success is open to economists. 
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In that case, we need a different approach. 
The function of the economist in this ap- 
proach is still to make models and test them 
as best one can, but the models are more 
likely to be partial in scope and limited in 
applicability. “Testing” will have to be less 
mechanical and more opportunistic, encom- 
passing a broader collection of techniques. 
One will have to recognize that the validity 
of an economic model may depend on the 
social context. What is here today may be 
gone tomorrow, or, if not tomorrow, then in 
ten or twenty years’ time. In this dispensa- 
tion there is a clear and productive division 
of labor between the economist and the eco- 
nomic historian. The economist is concerned 
with making and testing models of the eco- 
nomic world as it now is, or as we think it is. 
The economic historian can ask whether this 
or that story rings true when applied in 
earlier times or other places, and, if not, why 
not. So the economic historian can use the 
tools provided by the economist but will 
need, in addition, the ability to imagine how 
things might have been before they became 
as they now are. These are the sensitiv- 
ities Court spoke of in the passage quoted 
above. I take it,. naively perhaps, that they 
represent the comparative advantage of the 
historian. 

In return, economic history can offer the 
economist a sense of the variety and flexibil- 
ity of social arrangements and thus; in par- 
ticular, a shot at understanding a little better 
the interaction of economic behavior and 
other social institutions. That strikes me as a 
meaningful division of labor. It was once 
suggested—by my kind of economist—that 
the division of labor is limited by the extent 
of the market. Perhaps what I have just been 
doing can be thought of as marketing. 





Clio and the Economics of QWERTY 


By PAUL A. Davip* 


Cicero demands of historians, first, that we 
tell true stories. I intend fully to perform my 
duty on this occasion, by giving you a homely 
piece of narrative economic history in which 
“one damn thing follows another.” The main 
point of the story will become plain enough: 
it is sometimes not possible to uncover the 
logic (or illogic) of the world around us 
except by understanding how it got that way. 
A path-dependent sequence of economic 
changes is one of which important influences 
upon the eventual outcome can be exerted by 
temporally remote events, including happen- 
ings dominated by chance elements rather 
than systematic forces. Stochastic processes 
like that do not converge automatically to a 
fixed-point distribution of outcomes, and are 
called non-ergodic. In such circumstances 
“historical accidents” can neither be ignored, 
nor neatly quarantined for the purpose of 
economic analysis; the dynamic process itself 
takes on an essentially historical character. 
Standing alone, my story will be simply il- 
lustrative and does not establish how much 
of the world works this way. That is an open 
empirical issue and I would be presumptuous 
to claim to have settled it, or to instruct you 
in what to do about it. Let us just hope the 
tale proves mildly diverting for those wait- 
ing to be told if and why the study of eco- 
nomic history is a necessity in the making of 
economists. 
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bility for errors of fact and interpretation, as well as for 
the peculiar opinions abbreviated herein. A fuller ver- 
sion with complete references, entitled “Understanding 
the Economics of QWERTY or Is History Necessary?,” 
is available on request. 
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I. The Story of QWERTY 


Why does the topmost row of letters 
on your personal computer keyboard spell 
out QWERTYUIOP, rather than something 
else? We know that nothing in the engineer- 
ing of computer terminals requires the awk- 
ward keyboard layout known today as 
“QWERTY,” and we all are old enough to 
remember that QWERTY somehow has been 
handed down to us from the Age of Type- 
writers. Clearly nobody has been persuaded 
-by the exhortations to discard QWERTY, 
which apostles of DSK (the Dvorak Sim- 
plified Keyboard) were issuing in trade pub- 
lications such as Computers and Automation 
during the early 1970’s. Why not? Devotees 
of the keyboard arrangement patented in 
1932 by August Dvorak and W. L. Dealey 
have long held most of the world’s records 
for speed typing. Moreover, during the 1940’s 
U.S. Navy experiments had shown that the 
increased efficiency obtained with DSK 
would amortize the cost of retraining a group 
of typists within the first ten days of their 
subsequent full-time employment. Dvorak’s 
death in 1975 released him from forty years 
of frustration with the world’s stubborn re- 
jection of his contribution; it came too soon 
for him to be solaced by the Apple HC 
computer’s built-in switch, which instantly 
converts its keyboard from QWERTY to 
virtual DSK, or to be further aggravated by 
doubts that the switch would not often be 
flicked. 

If as Apple advertising copy now says, 
DSK “lets you type 20-40% faster,” why did 
this superior design meet essentially the same 
rejection as the previous seven improvements 
on the QWERTY typewriter keyboard that 
were patented in the United States and Brit- 
ain during the years 1909-24? Was it the 
result of customary, nonrational behavior by 
countless individuals socialized to carry on 
an antiquated technological tradition? Or, as 
Dvorak himself once suggested, had there 
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been a conspiracy among the members of the 
typewriter oligopoly to suppress an invention 
which they feared would so increase type- 
writer efficiency as ultimately to curtail the 
demend for their products? Or perhaps we 
should turn instead to the other popular 
“Devil Theory,” and ask if political regu- 
lation and interference with the workings of 
a “free market” has been the cause of ineffi- 
cient keyboard regimentation? Maybe it’s all 
to be blamed on the public school system, 
like everything else that’s awry? 

You can already sense that these will not 
be the most promising lines along which to 
search for an economic understanding of 
QWERTY’s present dominance. The agents 
engaged in production and purchase deci- 
sions in today’s keyboard market are not the 
prisoners of custom, conspiracy, or state con- 
trol. But while they are, as we now say, 
perfectly “free to choose,” their behavior, 
nevertheless, is held fast in the grip of events 
long forgotten and shaped by circumstances 
in which neither they nor their interests 
figured. Like the great men of whom Tolstoy 
wrote in War and Peace, “(e) very action of 
theirs, that seems to them an act of their own 
free will, is in an historical sense not free at 
all, but in bondage to the whole course of 
previous history...” (Bk. FX, ch. 1). 

This is a short story, however. So it begins 
only little more than a century ago, with the 
fifty-second man to invent the typewriter. 
Christopher Latham Sholes was a Milwau- 
kee, Wisconsin printer by trade, and a me- 
chanical tinkerer by inclination. Helped by 
his friends, Carlos Glidden and Samuel W. 
Soule, he had built a primitive writing ma- 
chine for which a patent application was 
filed in October 1867. Many defects in the 
working of Sholes’ “Type Writer” stood in 
the way of its immediate commercial intro- 
duction. Because the printing point was 
located underneath the paper carriage, it was 
quite invisible to the operator. “Non-visibil- 
ity” remained an unfortunate feature of this 
and other up-stroke machines long after the 
flat paper carriage of the original design had 
been supplanted by arrangements closely re- 
sembling the modern continuous roller- 
platen. Consequently, the tendency of the 
typebars to clash and jam if struck in rapid 
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succession was a particularly serious defect. 
When a typebar stuck at or near the print- 
ing point, every succeeding stroke merely 
hammered the same impression onto the 
paper, resulting in a string of repeated letters 
that would be discovered only when the typist 
bothered to raise the carriage to inspect what 
had been printed. 

Urged onward by the bullying optimism of 
James Densmore, the promoter-venture capi- 
talist whom he had taken into the partner- 
ship in 1867, Sholes struggled for the next six 
years to perfect “the machine.” From the 
inventor’s trial-and-error rearrangements of 
the original model’s alphabetical key order- 
ing, in an effort to reduce the frequency of 
typebar clashes, there emerged a four-row, 
upper case keyboard approaching the mod- 
ern QWERTY standard. In March 1873, 
Densmore succeeded in placing the manufac- 
turing rights for the substantially trans- 
formed Sholes-Glidden “Type Writer” with 
E. Remington and Sons, the famous arms 
makers. Within the next few months 
QWERTY’s evolution was virtually com- 
pleted by Remington’s mechanics. Their 
many modifications included some fine- 
tuning of the keyboard design in the course 
of which the “R” wound up in the place 
previously allotted to the period mark “.” 
Thus were assembled into one row all the 
letters which a salesman would need to im- 
press customers, by rapidly pecking out the 
brand name: TYPE WRITER 

Despite this sales gimmick, the early com- 
mercial fortunes of the machine, with which 
chance had linked QWERTY’s destiny re- 
mained terrifyingly precarious. The eco- 
nomic downturn of the 1870’s was not the 
best of times in which to launch a novel 
piece of office equipment costing $125, and 
by 1878, when Remington brought out its 
Improved Model Two (equipped with car- 
riage shift key), the whole enterprise was 
teetering on the edge of bankruptcy. Conse- 
quently, even though sales began to pick up 
pace with the lifting of the depression and 
annual typewriter production climbed to 
1200 units in 1881, the market position which 
QWERTY had acquired during the course 
of its early career was far from deeply 
entrenched; the entire stock of QWERTY- 
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embodying machines in the United States 
could not have much exceeded 5000 when 
the decade of the 1880’s opened. 

Nor was its future much protected by any 
compelling technological necessities. For, 
there were ways to make a typewriter without 
the up-stroke typebar mechanism that had 
called forth the QWERTY adaptation, and 
rival designs were appearing on the Amer- 
ican scene. Not only were there typebar 
machines with “down-stroke” and “front- 
stroke” actions that afforded a visible print- 
ing point; the problem of typebar clashes 
could be circumvented by dispensing with 
typebars entirely, as young Thomas Edison 
had done in his 1872 patent for an electric 
print-wheel device which later became the 
basis for teletype machines. Lucien Stephen 
Crandall, the inventor of the second type- 
writer to reach the American market (in 1879) 
arranged the type on a cylindrical sleeve: the 
sleeve was made to revolve to the required 
letter and come down onto the printing-point, 
locking in place for correct alignment. (So 
much for the “revolutionary” character of 
the IBM 72/82’s “golf ball” design.) Freed 
from the legacy of typebars, commercially 
successful typewriters such as the Hammond 
and the Blickensderfer first sported a key- 
board arrangement which was more sensible 
than QWERTY. Then so-called “Ideal” key- 
board placed the sequence DHIATENSOR 
in the home row, these being ten letters with 
which one may compose over 70 percent of 
the words in the English language. 

The typewriter boom beginning in the 
1880’s thus witnessed a rapid proliferation of 
competitive designs, manufacturing compa- 
nies, and keyboard arrangements rivalling 
the Sholes-Remington QWERTY. Yet, by 
the middle of the next decade, just when it 
had become evident that any micro-techno- 
logical rationale for QWERTY’s dominance 
was being removed by the progress of type- 
writer engineering, the U.S. industry was 
rapidly moving towards the standard of an 
upright front-stroke machine with a four-row 
QWERTY keyboard that was referred to as 
“the Universal.” During the period 1895- 
1905, the main producers of non-typebar 
machines fell into line by offering “the Uni- 
versal” as an option in place of the Ideal 
keyboard. 
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Ii. Basic QWERTY-Nomics 


To understand what had happened in the 
fateful interval of the 1890’s, the economist 
must attend to the fact that typewriters were 
beginning to take their place as an element 
of a larger, rather complex system of produc- 
tion that was technically interrelated. In ad- 
dition to the manufacturers and buyers of 
typewriting machines, this system involved 
typewriter operators and the variety of 
organizations (both private and public) that 
undertook to train people in such skills. Still 
more critical to the outcome was the fact 
that, in contrast to the hardware subsystems 
of which QWERTY or other keyboards were 
a part, the larger system of production was 
nobody’s design. Rather like the proverbial 
Topsy, and much else in the history of econ- 
omies besides, it “jes growed.” 

The advent of “touch” typing, a distinct 
advance over the four-finger hunt-and-peck 
method, came late in the 1880’s and was 
critical, because this innovation was from 
its inception adapted to the Remington’s 
QWERTY keyboard. Touch typing gave rise 
to three features of the evolving production 
system which were crucially important in 
causing QWERTY to become “locked in” as 
the dominant keyboard arrangement. These 
features were technical interrelatedness, econ- 
omies of scale, and quasi-irreversibility of 
investment. They constitute the basic in- 
gredients of what might be called QWERTY- 
nomics. 

Technical interrelatedness, or the need 
for system compatibility between keyboard 
“hardware” and the “software” represented 
by the touch typist’s memory of a particular 
arrangement of the keys, meant that the ex- 
pected present value of a typewriter as an 
instrument of production was dependent 
upon the availability of compatible software 
created by typists’ decisions as to the kind of 
keyboard they should learn. Prior to the 
growth of the personal market for type- 
writers, the purchasers of the hardware typi- 
cally were business firms and therefore dis- 
tinct from the owners of typing skills. Few 
incentives existed at the time, or later, for 
any one business to invest in providing its 
employees with a form of general human 
capital which sc readily could be taken 
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elsewhere. (Notice that it was the wartime 
U.S. Navy, not your typical employer, that 
undertook the experiment of retraining typ- 
ists on the Dvorak keyboard.) Nevertheless 
the purchase by a potential employer of a 
QWERTY keyboard conveyed a positive 
pecuniary externality to compatibly trained 
touch typists. To the degree to which this 
increased the likelihood that subsequent 
typists would choose to learn QWERTY, in 
preference to another method for which the 
stock of compatible hardware would not be 
so large, the overall user costs of a typewrit- 
ing system based upon QWERTY (or any 
specific keyboard) would tend to decrease as 
it gained in acceptance relative to other ‘sys- 
tems. Essentially symmetrical conditions ob- 
tained in the market for instruction in touch 
typing. - 

These decreasing cost conditions—or sys- 
tem scale economies —had a number of con- 
sequences, among which undoubtedly the 
most important was the tendency for the 
process of intersystem competition to lead 
towards de facto standardization through the 
predominance of a single keyboard design. 
For analytical purposes, the matter can be 
simplified in the following way: suppose that 
buyers of typewriters uniformly were without 
inherent preferences concerning keyboards, 
and cared only about how the stock of touch 
typists was distributed among alternative 
specific keyboard styles. Suppose typists, on 
the other hand, were heterogeneous in their 
preferences for learning QWERTY-based 
“touch,” as opposed to other methods, but 
attentive also to the way the stock of ma- 
chines was distributed according to keyboard 
styles. Then imagine the members of this het- 
erogenous population deciding in random or- 
der what kind of typing training to acquire. 
It may be seen that, with unbounded de- 
creasing costs of selection, each stochastic 
decision in favor of QWERTY. would raise 
the probability (but not guarantee) that the 
next selector would favor QWERTY. From 
the viewpoint of the formal theory of sto- 
chastic processes, what we are looking at 
now is equivalent to a generalized “Polya 
urn scheme.” In a simple scheme of that 
kind, an urn containing balls of various col- 
ors is sampled with replacement, and every 
drawing of a ball of a specified color results 
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in a second ball of the same color being 
returned to the urn; the probabilities that 
balls of specified colors will be added are 
therefore increasing (linear) functions of the 
proportions in which the respective colors 
are represented within the urn. A recent the- 
orem due to W. Brian Arthur et al. (1983; 
1985) allows us to say that when a gener- 
alized form of such a process (characterized 
by unbounded increasing returns) is ex- 
tended indefinitely, the proportional share of 
one of the colors will, with probability one, - 
converge to unity. ; 

There may be many eligible candidates for 
supremacy, and from an ex ante vantage 
point we cannot say with corresponding cer- 
tainty which among the contending colors 
—or rival keyboard arrangements—will be 
the one to gain eventual dominance. That 
part of the story is likely to be governed by 
“historical accidents,” which is to say, by the 
particular sequencing of choices made close 
to the beginning of the process. It is there 
that essentially random, transient factors are 
most likely to exert great leverage, as has 
been shown neatly by Arthur’s (1983) model 
of the dynamics of technological competition 
under increasing returns. Intuition suggests 
that if choices were made in a forward-look- 
ing way, rather than myopically on the basis 
of comparisons among the currently prevail- 
ing costs of different systems, the final out- 
come could be influenced strongly by expec- 
tations. A particular system could triumph 
over rivals merely because the purchasers of 
the software (and/or the hardware) expected 
that it would do so. This intuition seems to 
be supported by recent formal analyses by 
Michael Katz and Carl Shapiro (1983), and 
Ward Hanson (1984), of markets where 
purchasers of rival products benefit from ex- 
ternalities conditional upon the size of the 
compatible system or “network” with which 
they thereby become joined. Although the 
initial lead acquired by QWERTY through 
its association with the Remington was 
quantitatively very slender, when magnified 
by expectations it may well have been quite 
sufficient to guarantee that the industry even- 
tually would lock in to a de facto QWERTY 
standard, 

The-.occurrence of this “lock in” as early 
as the mid-1890’s does appear to have owed 


336 AEA PAPERS AND PROCEEDINGS 


something also to the high costs of software 
“conversion” and the resulting quasi-irre- 
versibility of investments in specific touch- 
typing skills. Thus, as far as keyboard con- 
version costs were concerned, an important 
asymmetry had appeared between the soft- 
ware and the hardware components of the 
evolving system: the costs of typewriter 
software conversion were going up, whereas 
the costs of typewriter hardware conversion 
were coming down. While the novel, non- 
typebar technologies developed during the 
1880’s were freeing the keyboard from tech- 
nical bondage to QWERTY, typewriter 
makers were by the same token freed from 
fixed-cost bondage to any particular key- 
board arrangement. Non-QWERTY type- 
writer manufacturers seeking to expand 
market share could cheaply switch to achieve 
compatibility with the already existing stock 
of QWERTY-programmed typists, who could 
not. This, then, was a situation in which the 
precise details of timing in the developmen- 
tal sequence had made it privately profitable 
in the short run to adapt machines to the 
habits of men (or to women, as was increas- 
ingly the case) rather than the other way 
around. And things have been that way ever 
since. 


Ill. Message 


In place of a moral, I want to leave you 
with a message of faith and qualified hope. 
The story of QWERTY is a rather intriguing 
one for economists. Despite the presence of 
the sort of externalities that standard static 
analysis tells us would interfere with the 
achievement of the socially optimal degree of 
system compatibility, competition in the ab- 
sence of perfect futures markets drove the 
industry prematurely into standardization on 
the wrong system —where decentralized deci- 
sion making subsequently has sufficed to hold 


it. Outcomes of this kind are not so exotic. — 


For such things to happen seems only too 
possible in the presence of strong’ technical 
interrelatedness, scale economies, and irre- 
versibilities due to learning and habituation. 
They come as no surprise to readers pre- 
pared by Thorstein Veblen’s classic passages 
in Germany and the Industrial Revolution 
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(1915), on the problem of Britain’s under- 
sized railway wagons and “the penalties of 
taking the lead” (see pp. 126-27); they may 
be painfully familiar to students who have 
been obliged to assimilate the details of de- 
servedly less-renowned scribblings (see my 
1971, 1975 studies) about the obstacles which 
ridge-and-furrow placed in the path of British 
farm mechanization, and the influence of 
remote events in nineteenth-century U.S. fac- 
tor price history upon the subsequently 
emerging bias towards Hicks’ labor-saving 
improvements in the production technology 
of certain branches of manufacturing. 

I believe there are many more QWERTY 
worlds lying out there in the past, on the 
very edges of the modern economic analyst’s 
tidy universe; worlds we do not yet fully 
perceive or understand, but whose influence, 
like that of dark stars, extends nonetheless to 
shape the visible orbits of our contemporary 
economic affairs. Most of the time I feel sure 
that the absorbing delights and quiet terrors 
of exploring QWERTY worlds will suffice to 
draw adventurous economists into the sys- 
tematic study of essentially historical dy- 
namic processes, and so will seduce them 
into the ways of economic history, and a 
better grasp of their subject. 
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CREDIT AND ECONOMIC INSTABILITY? 


Portfolio Choice and the Debt-to-Income Relationship 


By BENJAMIN M. FRIEDMAN* 


The relationship between outstanding debt 
and economic activity has attracted growing 
attention in recent years. In the United States, 
the principal focus of this attention thus far 
has been the empirical finding that, over time 
horizons ranging from a calendar quarter to 
a year or two, the total outstanding indebt- 
edness of all U.S. borrowers other than 
financial intermediaries bears as close a rela- 
tionship to income and prices as does any of 
the more familiar monetary aggregates or the 
monetary base. (See, for example, the evi- 
dence in my earlier paper, 1983.) This find- 
ing has potentially important implications 
for the conduct of monetary policy, and since 
1983 the Federal Reserve System’s semian- 
nual reports to Congress have specified a 


growth range for “domestic nonfinancial 


credit” along with the growth ranges for 
three monetary aggregates. 

A perhaps even more interesting aspect of 
the aggregate debt-to-income relationship in 
the United States is that the simple ratio of 
the U.S. economy’s domestic nonfinancial 
debt to its gross national product has shown 
essentially no time trend over a period mea- 
sured not in years but in decades. This find- 
ing. bears potentially important implications 
for fiscal policy, especially in an era of federal 
budget deficits that are large enough to in- 
crease rapidly the federal government’s out- 
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standing indebtedness in relation to GNP.' It 
is puzzling, however, in that many of the 
factors that familiar theory suggests would 

etermine an economy’s proclivity to finance 
its activity by issuing debt (for example, 
aggregate risk levels, tax rates, and bank- 
ruptcy arrangements) have changed dramati- 
cally over the decades during which the U.S. 
domestic nonfinancial debt ratio has re- 
mained approximately flat. 

Any potential explanation for this phe- 
nomenon must, of course, focus on the be- 
havior of lenders (debt holders) or borrowers 
(debt issuers), or both. The object of the 
research summarized in this paper is to see 
whether the behavior of investors in the U.S. 
financial markets could plausibly account for 
the economy’s relatively stable debt-to- 
income ratio. This question turns on whether 


investors treat debt and other assets as close 
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or distant substitutes in their portfolios. To 
anticipate, analysis of financial assets’ re- 
spective risk properties indicates that debt 
and equity are indeed sufficiently distant 
substitutes for lenders’ behavior to be a 
plausible source of the constraint confining 
the debt-to-income ratio within relatively 
narrow limits. At the same time, nothing in 
this finding precludes the possibility that 
borrowers’ behavior could also be an equally 
or even more important part of the overall 
explanation. 


I. Asset Risk and Asset Substitutability 


The key link to lenders’ behavior exploited 
here is the well-known fact that the U.S. 


1The federal government’s debt ratio declined (as is 
usual in peacetime) from a peak of 1.03 in 1946 to a low 
of .25 in 1974. At year end 1980, it was still .27; by year 
end 1984, it had risen to .37. 
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economy’s total wealth-to-income ratio has 
been essentially trendless for many decades 
(see Raymond Goldsmith, forthcoming), as 
would be implied by the life cycle model of 
saving under standard conditions describing 
a mature (albeit growing) economy. Over 
substantial periods of time, therefore, a sta- 
ble debt-to-income ratio is equivalent to a 
stable share of debt assets in the economy’s 
aggregate portfolio. In terms of familiar 
portfolio theory, if investors’ behavior is im- 
posing this constraint, then the relevant 
substitution elasticities must be small (in ab- 
solute value) in comparison with the corre- 
sponding wealth and/or income elasticities. 
Whether in fact they are so is an empirical 
question. 

According to the standard theory describ- 
ing the portfolio behavior of risk-averse in- 
vestors, the relevant asset substitutabilities 
that matter here depend on investors’ per- 
ceptions of the risk associated with holding 
debt and other assets. Investors’ willingness 
to hold different assets depends on their as- 
sessments of the respective risks to which 
holding these assets exposes them, and their 
treatment of some assets as substitutes for 
others in their portfolios likewise depends on 
the relationships they perceive among the 
associated risks to holding these assets as 
well as others. If two assets expose holders to 
essentially the same set of risks, investors 
typically treat the two as close substitutes 
and allocate their portfolios accordingly. As- 
sets subject to quite disparate risks are typi- 
cally more distant substitutes, or perhaps 
even complements. 

The basic framework of analysis used here 
is the familiar discrete-time theory relating 
risk-averse portfolio choice to expected asset 
returns. The investor’s single-period objec- 
tive, given initial wealth W,, is to choose a 
vector of asset holding proportions &,, satis- 
fying o/1=1, to maximize expected utility 
E[U(W,,1)]. Under the conditions that U(W } 
is any power or logarithmic function (so that 
the Pratt-Arrow coefficient of relative risk 
aversion is constant), that the investor per- 
ceives the vector of real net asset returns r, 
to be distributed normally (or lognormally) 
with expectation rf and variance-covariance 
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structure Q, and that no available asset is 
riskless in real terms, solution of this prob- 
lem yields 


(1) ax =B (rF +1)+ m, 


where 
_ [| Vlei) 
(2) B,= | w,- U” [E(W,,,)] 


[ez - (rez) azuro]; 
(3) m= (ro) g. 


If the time unit is sufficiently small to render 
W, a good approximation to E(W,,,) for 
purposes of the underlying expansion, then 
the first (scalar) term within brackets in (2) is 
simply the reciprocal of the constant coeffi- 
cient of relative risk aversion. 

Matrix B, in (1), expressing the response 
of each proportional asset demand to move- 
ments in the expected real returns on that 
and other assets, contains the set of relative 
asset substitutabilities that determine how 
stable the respective shares of the typical 
investor’s portfolio will be. The solution for 
B, in (2) makes clear the central role of 
investors’ risk perceptions in governing this 
behavior. The asset substitutabilities in B, 
depend only on the investor’s risk aversion 
and risk perceptions, here parameterized by 
a variance-covariance matrix Q, that in gen- 
eral may vary over time. 


II. Substitutability among Financial Assets 


Table 1, panel A, shows the variances and 
covariances, calculated from quarterly data 
for 1960-80, of the realized after-tax real per 
annum returns on three broad classes of U.S. 
financial assets that differ fundamentally 
from one another according to the risks asso- 
ciated with holding them. Short-term debt 
(S) includes all assets bearing real returns 
that are risky, over a single year or calendar 
quarter, only because of uncertainty about 
inflation. Long-term debt (L) is risky be- 
cause of uncertainty not only about inflation 
but also about changes in asset prices di- 
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TABLE 1— ASSET RETURN RISKS AND IMPLIED 
PORTFOLIO RESPONSES 


fs rL Te 


A. Variance-Covariance 


Matrix 
Ys 11.18 
rr 29.91 209.35 
rg 30.24 161.77 597.86 
B. Portfolio Response 
Matrix 
as 641 
ar —.578 -127 
ag —.0635 —.150 .213 


Notes: Asset returns scaled in percent per annum. Port- 
folio responses based on relative risk aversion equal to 
one. 


rectly reflecting changes in market interest 
rates. Equity (£) is risky because of uncer- 
tainty about inflation and about changes in 
stock prices. (For details of the construction 
of these three after-tax real returns, see my 
1984 paper.) i 

Table 1, panel B, indicates the implica- 
tions of this observed 1960—80 covariance 
structure for investors’ portfolio behavior by 
showing the transformation of Q given in 
(2), up to but not including multiplication by 
the reciprocal of the coefficient of relative 
risk aversion. Apart from the risk-aversion 
coefficient, these values for B indicate the 
marginal responses of the proportional port- 
folio allocations œ to changes in expected 
asset returns r°. Hence they also indicate by 
what amount the structure of expected re- 
turns would have to change in order to in- 
duce any given shift in the composition of 
the typical investor’s portfolio. 

For plausible values of the risk aversion 
coefficient, the B values shown in Table 1 
indicate that short- and long-term debt are 
fairly close substitutes for one another, but 
not for equity. For a relative risk-aversion 
coefficient of four,” for example, the increase 
in the expected short-term debt return (rela- 
tive to the two other returns) that would be 


? This value is about in the middle of the range of 
available empirical estimates. Irwin Friend and Marshall 
Blume (1975) suggested a value in excess of two, San- 
ford Grossman and Robert Shiller (1981) suggested 
four, and Friend and Joel Hasbrouck (1982) suggested 
six. 
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TABLE 2— IMPLICATIONS OF CONTINUALLY 
UPDATED RETURN FORECASTING 


ts TL TẸ 

A. Variance-Covariance 

Matrix 

fg 1.25 

rL 3.62 76.61 

Tg 6.45 48.09 317.27 
B. Portfolio Response 

Matrix 

as . 1.57 

a, -141 1.61 

ag —.161 —.204 .365 


Notes: See Table 1. 


required to raise the short-plus-long debt 
share of the typical investor’s portfolio by 
.01 is .63 percent. The corresponding re- 
quired, increase in the expected long-term 
debt return is .27 percent. Because the model 
is linear in expected returns, the analogous 
increase required to generate greater portfolio 
shifts are proportionally greater. 

One potentially serious shortcoming of 
drawing such inferences on the’ basis of 
an unconditional sample variance-covariance 
structure is that it attributes too little infor- 
mation to investors by disregarding their 
knowledge, at each point in time, of the most 
recent realizations of asset returns and their 
principal determinants. During the 1960—80 
period the after-tax real returns on all three 
classes of assets considered here exhibited 
substantial serial correlation. When returns 
are serially correlated, information about the 
most recent actual values is a useful ingredi- 
ent in forming expectations about returns in 
the immediate future. Ignoring that informa- 
tion can lead to excessively large estimates of 
the uncertainty surrounding these expecta- 
tions. i i 

Table 2 presents a set of analogous results 
based on a procedure that takes much more 
careful account of what information inves- 
tors did and did not have at any particular 
time. As of the beginning of each calendar 
quarter, investors presumably know the 
stated interest rates on short-term debt in- 
struments, the current prices and the coupon 
rates on long-term debt instruments, the 
current prices and (approximately) the 
dividends on equities, and the relevant tax 
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rates. The three uncertain elements that they 
must forecast over the coming quarter, in 
order to form expectations of the after-tax 
real returns on the three broad classes of 
assets considered here, are inflation, the 
capital gain or loss due to changing bond 
prices, and the capital gain or loss due to 
changing stock prices. 

The procedure underlying the results re- 
ported in Table 2 represents investors as 
forming expectations of these three uncertain 
return elements, at each point in time, by 
estimating a linear regression model relating 
each element to past values of itself and the 
other two, using all data observed through 
the immediately preceding period.’ In ad- 
dition to providing forecast values of the 
three uncertain elements for the period ahead, 
the linear regression model at each point in 
time also directly indicates the variances and 
covariances associated with the forecasts de- 
rived in this way. After each period elapses, 
investors can then repeat the same proce- 
dure, incorporating the one new observation 
on inflation and on long-term debt and equity 
capital gains into the data used to reestimate 
the linear regression model to make forecasts 
for the next period. 

Given the simple arithmetic connection 
between asset returns and these underlying 
uncertain elements, and given investors’ pre- 
sumed knowledge of the other elements com- 
prising returns, these one-period-ahead fore- 
casts of inflation and the respective capital 
gains on long-term debt and equity directly 
imply one-period-ahead forecasts of the 
after-tax real returns on all three classes of 
assets at each point in time. Similarly, the 
variances and covariances associated with the 
forecasts of inflation and the two capital 
gains directly imply the variances and covari- 
ances associated with the corresponding 
forecasts of the three asset returns. 

Table 2, panel A, shows the means of 
these implied return variances and covari- 
ances for the 84 quarters of the sample. 
These values are smaller than the corre- 
sponding values shown in Table 1, indicating 
the importance of investors’ having (and 


3See my 1984 paper for details of the estimated 
vector autoregression and the calculations based on it. 
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using) information about recent actual re- 
turns. 

Table 2, panel B, shows the transforma- 
tion of this Q given in (2), again up to but 
not including multiplication by the risk-aver- 
sion reciprocal. The reduced uncertainty, in 
comparison with Table 1, makes investors 
more willing to re-allocate their portfolios in 
response to changes in expected returns. Even 
so, most of the asset substitutability is still 
between short- and long-term debt. With rel- 
ative risk aversion again equal to four, the 
increases in the expected returns on short- 
and long-term debt required (individually) to 
raise the overall debt share of the typical 
investor’s portfolio by .01 are .25 and .20 
percent, respectively. 


HI. Substitutability between Financial 
and Nonfinancial Assets 


An important limitation of the analysis 
reported in Section II is its restriction to 
financial assets only. On a net basis, most of 
the total U.S. national wealth that has re- 
mained relatively stable in relation to U.S. 
economic activity consists of nonfinancial as- 
sets. Even for the household sector alone, 
year-end 1980 total wealth included $2.8 tril- 
lion of residential real estate and $1.0 trillion 
of consumer durables in addition to $3.5 
trillion of financial assets. If wealth holders 
are willing to substitute not just among 
financial assets but also between financial 
and nonfinancial assets, then the results pre- 
sented in Section II presumably overstate the 
movements in the expected return structure 
required to change the share of debt in their 
portfolios, and hence also overstate the likely 
resulting stability of aggregate debt holdings 
in relation to either wealth or income. 

Table 3 presents the results of applying 
the forecasting procedure underlying Table 2 
to the after-tax real returns on the same 
three classes of financial assets together with 
two classes of nonfinancial assets, residential 
real estate (H) and consumer durables (D), 
based on annual data for 1964—81.* Apart 


4The nominal after-tax return for housing combines 
the BEA implicit rent and depreciation series, the FHA 
series on maintenance costs, the MPS series on property 
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TABLE 3—- CONTINUALLY UPDATED RETURN 
FORECASTING INCLUDING NONFINANCIAL ASSETS 


Ts rL TE TH Tp 


A. Variance-Covariance 


Matrix 
rs 2.31 
ry 6.62 43.76 
re 11.92 49.92 191.03 
fy 4 1⁄4 4.47 1.19 
rp 67 1.87 2.99 16 .27 
B. Portfolio Response 
Matrix 
as 176 
ar, ~14.5 6.25 
ap ~449  —.628 942 
Oy 34.0 6.79 ~2.95 168 
ap —191 2.12 7.13 —206 387 


Notes: See Table 1. 


from the use of an annual time unit, the 
treatment of the uncertain elements of the 
financial asset returns is just analogous to 
that described in Section II. In order to 
generate forecasts of the respective returns 
on housing and durables, however, the fore- 
casting equation here also includes the change 
in the constant-quality housing price index 
and the change in the implicit price deflator 
for durables. 

Not surprisingly, given the role of inflation 
in making asset returns uncertain, the result- 
ing variance-covariance matrix shown in 
panel A, Table 3, indicates that both cate- 
gories of nonfinancial assets are less risky in 
real terms than any of the three financial 
assets. More importantly for the purposes of 
the analysis here, the transformation of this 
variance-covariance structure shown in panel 
B indicates that the implied responsiveness 
of portfolio allocations to changes in ex- 
pected returns is far greater than suggested 


taxes, and changes in the Census Bureau constant-qual- 
ity price index, using Robert Barro and Chaipat Saha- 
sakul’s (1983) average marginal income tax rate series. 
The nominal (untaxed) return on durables combines the 
BEA service value estimate and changes in the relevant 
BEA deflator. In both cases the corresponding real 
return follows from subtracting the percentage change 
in the consumer price index. Use of an annual time unit 
in this part of the analysis reflects the unavailability of 
several of these series on a quarterly basis. 
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by the analysis in Section II of financial 
assets alone. With relative risk aversion equal 
to four, the increase in the expected short- 
term debt return (again, relative to all other 
returns) required to raise the total debt share - 
of the typical investor’s portfolio by .01 is 
only .025 percent. A comparison of the ele- 
ments in the first column of the matrix makes 
clear that more than all of this portfolio 
re-allocation occurs at the expense of the 
share invested in durables. Because of the 
cross effects of the substitutability of short- 
term debt with both durables and long-term 
debt, however, the corresponding movement 
in the expected long-term debt return re- 
quired to raise the total debt share by .01 is a 
decline of .48 percent. 


IV. Conclusions 


Whether or not investors’ behavior can 
plausibly account for the U.S. economy’s 
trendless debt-to-income ratio depends cru- 
cially on the proper treatment of wealth 
holding in nonfinancial forms. Among finan- 
cial assets only, the substitutability of debt 
and equity securities is sufficiently limited 
that very large movements in expected return 
differentials—movements so large as pre- 
sumably to elicit offsetting responses from 
borrowers—would be required to induce 
major changes in the debt share of investors’ 
aggregate portfolio. Given the long-run sta- 
bility of the economy’s wealth in relation to 
income, this lack of asset substitutability 
along the relevant dimension also implies a 
stable debt-to-income ratio. 

By contrast, a parallel analysis applied to 
financial and nonfinancial assets together 
suggests that only quite modest movements 
in the structure of expected returns would 
suffice to induce even very large changes in 
the debt share of total assets, and hence 
in the aggregate debt-to-income ratio. The 
main reason for this result is the close sub- 
stitutability of short-term debt and consumer 
durables implied by the respective risks asso- 
ciated with these two assets’ after-tax real 
returns. 

Especially since the key substitutability on 
which this difference hinges is to durables, 
rather than housing, the most sensible inter- 
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pretation of these results is probably to dis- 
count the findings including nonfinancial as- 
sets and conclude that the portfolio behavior 
of risk-averse investors can plausibly account 
for a stable debt share of assets, and hence 
also (given the stability of wealth in relation 
to income in the United States) the observed 
stable debt-to-income ratio. One reason for 
drawing this conclusion is simply that asset- 
type considerations of. risk and return alone 
probably do not constitute an adequate de- 
scription of the demand for consumer dura- 
bles. In a more fully developed description of 
that demand, the willingness to substitute 
holdings of short-term debt instruments for 
ownership of consumer durables would no 
doubt be much more limited. A second rea- 
son is that, to a far greater extent than in the 
case of return indexes for aggregates of 
financial assets (or even housing), the varia- 
tion of the return index for the aggregate of 
all consumer durables presumably under- 
states the risk associated with any individual’s 
holding. A more accurate representation of 
that risk would also probably indicate less 
correlation with other asset risks, hence less 
substitutability for other assets, and hence 
less responsiveness of asset demands to 
changes in relative returns. 

With this qualification, therefore, the be- 
havior of lenders in the U.S. financial market 
does exhibit characteristics that could ac- 
count for the observed stability of the econ- 
omy’s aggregate debt-to-income ratio over 
long periods of time. This conclusion, how- 
ever, in no way precludes the behavior of 
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borrowers being as important, or more so, in 
explaining this phenomenon. That possibility 
remains a subject for future research. 
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Stability and Instability in the Debt-Income Relationship 


By ROBERT POLLIN* 


Over the recent past, economists have in- 
creasingly pursued research on the question 
of financial instability and financial crisis, 
reflecting, of course, the growing seriousness 
of these issues in the real world, both 
domestically and internationally. One im- 
portant aspect of this research has been the 
effort to establish a set of empirical relation- 
ships through which tendencies toward insta- 
bility and crisis may be accurately observed, 
and thus better understood. This paper has a 
dual purpose: first, to consider empirical 
measures of financial activity in the U.S. 
economy, specifically the trend relationship 
between nonfinancial debt and GNP; then, 
based on the empirical discussion, to offer an 
approach toward understanding some of the 
sources of contemporary financial instability. 
In the latter aim, I pay particular attention 
to the issue of federal government deficits. 


I. Stock and Flow Measures of Nonfinancial Debt 


In studies of the U.S. economy, one 
empirical relationship that has attracted con- 
siderable interest is that between the out- 
standing debt of the economy’s nonfinancial 
sectors and GNP —the juxtaposition of the 
nonfinancial economy’s accumulated stock 
of net liabilities and its ability to generate 
income and output. This relationship has 
been 
Benjamin Friedman (1982, 1984), who has 
identified two important aspects of it. First, 
Friedman has found a high degree of stabil- 
ity between the growth of total outstanding 
debt of the nonfinancial sectors and GNP. 
As can be seen in Figure 1, this total out- 
standing debt-GNP ratio (S,) has displayed 


*Department of Economics, University of California, 
Riverside, CA 92521, I thank James Earley, Benjamin 
Friedman, Mason Gaffney, Albert Wojnilower, and 
Martin Wolfson for insightful comments; Ted Schmidt 
and Timothy Tracy for research assistance; and the 
U.C.-Riverside Committee on Research for financial 
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investigated most thoroughly by 


essentially no trend and only limited cyclical 
variation throughout the post-World War II 
period. In contrast with this stability of the 
total outstanding debt ratio, Friedman has 
also found that the outstanding debt ratios 
of the individual nonfinancial sectors (house- 
holds, businesses, and government) has varied 
significantly and in divergent ways. This also 
can be seen in Figure 1.1 In particular, we 
observe a substantial declining trend of out- 
standing federal government debt-GNP (S,), 
and a mirroring of this by a rising trend of 
the outstanding debt-GNP ratios for house- 
holds (S,) and nonfinancial business corpo- 
rations (S,). 

Friedman correctly recognizes that, as yet, 
no adequate explanation of these empirical 
patterns has been formulated. Nevertheless, 
a useful place at which an analysis may 
begin is the pioneering effort of John Gurley 
and Edward Shaw (1957) to explain the 
long-term tendency toward stability of the 
total outstanding debt ratio S, (they did not 
consider the movements of its component 
parts). Gurley and Shaw formulated a long- 
term growth model of a developing economy, 
beginning at the zero level for both GNP and 
outstanding debt. They made two key as- 
sumptions in the model: a stable growth rate 
of GNP (after controlling for short cycles), 
and a constant marginal propensity to issue 
net new debt relative to GNP. Based upon 
their assumptions, they showed that S, in 
their hypothetical economy does become 
asymptotically stable as the economy ma- 
tures. The formula they derived for produc- 
ing this stable ratio in a mature economy is 


(1) S,=f,1+y)/y, 


where y is the growth rate of GNP and f, is 
the marginal propensity of the aggregate 


lin Figure 1, anc the figures following, the sectoral 
ratios for state and local government and unincorpo- 
rated business have been omitted. 
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nonfinancial sector to issue net new debt— 
this latter variable I specifically define as net 
aggregate debt flows-GNP and refer to as the 
aggregate “debt-financing” ratio. According 
to Gurley and Shaw, therefore, the basis for 
the stability of S, in a mature economy is the 
underlying stability which they assumed for 
f, and y. 

What is remarkable about the actual sta- 
bility of S, throughout the postwar period, 
and especially since the 1960’s, is that it has 
resulted not through conformity with the 


TABLE 1—POSTWAR GNP GROWTH RATES 


Cycles Nominal Growth Real Growth 
1949-51 8.6 5.8 
1952-55 4.9 32 
1956-59 5.1 24 
1960-66 6.5 4.6 
1967-73 8.4 3.5 
1973-79 10.5 2.8 


1980-83 8.2 0.9 


Note: Cycles are measured according to the ratio of 
actual to potential GNP, the “GNP gap” ratio. The 
rates are shown in percent. 
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Gurley-Shaw conditions (a stable f, and y) 
but, in fact, despite the sustained violation of 
these conditions. First, GNP growth has not 
been stable over the postwar period on a 


-trend basis, neither in real or nominal terms. 


Rather, the growth trend for nominal GNP 
has been upward throughout the period, while 
with real GNP growth, the trend was upward 
from the mid-1950’s to mid-1960’s and 
downward thereafter. ‘These patterns can be 
seen in Table 1, where data are grouped by 
cycles. In addition, and even more significant 
for present concerns, the aggregate debt- 
financing ratio f, has also not been stable 
over the full postwar period. Until the mid- 
1960's, f, was trendless, but since then it has 
risen sharply on a trend basis. This pattern 
can be seen on the top line of Figure 2. The 
lower lines of Figure 2 show that each of the 
three major borrowing sectors (the federal 
government, households, and nonfinancial 
corporations) have also experienced rising 
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debt-financing ratios on a trend basis since 
the mid-1960’s. And while we do also ob- 
serve inverse covariation here between the 
federal government’s debt-financing ratio 
(fz) and those for households (f,) and non- 
financial corporations (f,), in this case the 
relationship holds only on a cyclical basis, 
not over the period as a whole. 

Hence, the actual stability of the total 
outstanding debt ratio S, since the 1960’s has 
emerged out of a set of underlying pheno- 
mena quite contrary to those posited by 
Gurley and Shaw: that is, a stable S, has 
resulted through a declining trend for real y 
and rising trends for nominal y and, most 
importantly, f, (all debt ratios being calcu- 
lated with nominal GNP as the denomina- 
tor). In other words, considering the trends 
for S, and f,, the aggregate nonfinancial sec- 
tor has been accumulating debt since the 
mid-1960’s at a stable rate relative to GNP 
while, by contrast, the aggregate rate of debt 
financing has been rising. At the individual 
sectoral level, moreover, we observe a similar 
divergence between outstanding debt and 
debt-financing ratios: S, moves in inverse 
covariation with S, and S,, while, on a trend 
basis, f,, fn and f, vary directly. To obtain 
a clear understanding of financial market 
behavior in the contemporary U.S. economy, 
and particularly its tendencies toward insta- 
bility, it seems apparent that these contrary 
patterns for the outstanding debt and debt- 
financing ratios need to be examined care- 
fully. 


II. Reconciling the Divergent Trends 


To explain the divergent patterns of S, 
and f, there is a simple formal explanation. 
Referring to the Gurley-Shaw equation S,= 
f,it+y)/y, it is evident that since y, the 
nominal growth rate of GNP, has been rising 
sharply since the mid-1960’s, the ratio (1+ 
y)/y will fall correspondingly over this 
period. Therefore f, must rise along with y 
in order for S, to remain constant. But this 
formal solution does not explicitly address 
the crucial substantive phenomenon affecting 
the divergent patterns of S, and /,—the 
asymmetric impact of inflation on the two 
ratios. Consider first S,. Here the numerator 
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of the ratio, the stock of debt, remains fixed 
in nominal terms regardless of variations in 
the price level. The denominator, nominal 
GNP, isa flow variable however, and as such 
it varies in nominal terms directly with the 
price level. In an inflationary environment 
therefore, the nominal value of the debt stock 
remains fixed while GNP rises, so that S, is 
biased downward. With f, by contrast, cur- 
rent-period flow values are in both numera- 
tor and denominator, and thus the impact of 
inflation on the ratio is neutral. It is there- 
fore because of the sustained inflation since 
the 1960’s that S, has remained stable while 
f, has risen.? 

To explain the inverse covariation of S, 
with both S, and S,, and the absence of 
similar trend relationships with the sectoral 
debt-financing ratios, we must focus upon 
financial conditions emerging out of World 
War II. During the war, the federal govern- 
ment accumulated a huge debt while concur- 
rently restrictions were placed on private sec- 
tor expenditure and borrowing. As a result, 
the government owed 71 percent of the total 
U.S. outstanding debt in 1945. With this 
figure as the starting point for the postwar 
period, a pattern of inverse covariation be- 
tween S, and both S, and S, necessarily 
emerges ‘after the war as long as f, is less 
than f, and f, {a condition which holds for 
virtually every postwar year until the mid- 
1970’s). This inverse covariation will then 
necessarily continue until S, settles at a level 
that reflects the government’s current pro- 
portion of net new debt issues—that is, until 
the effects of wartime finance on the out- 
standing debt ratios have dissipated. 

To illustrate this point further, Figure 3 
shows the results of the following simulation 
exercise: the postwar period begins in 1946 
with the actual proportions of debt outstand- 


?To recognize this effect of inflation on debt ratios 
does not however point toward any particular causal 
hypothesis explaining the relationship between the rates 
of inflation and debt issuance since the mid-1960’s. This 
complex question still requires much further investiga- 
tion. I can however acknowledge here an important 
related accounting effect of inflation. See my 1984 paper 
for a brief critical review of the literature on this ques- 
tion. 
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ing for the federal government, households, 
and nonfinancial corporations and with S, = 
1.40. Trends over the entire postwar period 
for Sy Sh and S, are then generated assum- 
ing a constant nominal GNP growth rate of 
10 percent, a stable S, at 1.40, and constant 
proportional shares of net new debt issues 
for the three sectors. The values used in 
setting each sector’s constant proportional 
share of net debt issues are their actual mean 
proportions over the postwar period. As can 
be seen in Figure 3, the simulated outstand- 
ing debt ratios replicate the actual patterns 
quite closely: we observe both the inverse 
covariation between the ratios beginning in 
the initial postwar years and the dissipation 
of that pattern by the mid-1970’s. Hence, 
this exercise affirms that what is reflected in 
the actual trends of the sectoral outstanding 
debt ratios is the grafting of relatively stable 
proportions of debt issuance onto the skewed 
outstanding debt structure of the immediate 
postwar years. The observed inverse covaria- 
tion of the actual sectoral ratios does not 
therefore reflect any corresponding inverse 
relationship in the sectors’ rates of debt is- 
suance over the postwar trend. 
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HI. Debt Ratios and Financial Activity 
A. The Impact of Government Deficits 


Frequently the debt ratios are examined in 
order to provide an empirical framework for 
analyzing the impact of rising federal gov- 
ernment deficits. Almost always when this is 
done, attention is focused only on the out- 
standing debt ratios. In Friedman’s work 
(especially 1984), where the debt ratios are 
analyzed most fully in this regard, the central 
concern is the rising value of the govern- 
ment’s outstanding debt ratio S, that will 
occur over the next four years through even 
the most conservative estimates of forthcom- 
ing government deficit levels. The implica- 
tions of this pattern for Friedman are de- 
rived from his analysis of the debt ratios’ 
behavior throughout the postwar period. 

He first of all believes that the long-term 
stability of the total outstanding debt ratio S, 
represents a fundamental equilibrium point 
for the economy: the continuation of this 
fixed ceiling for S, becomes the major as- 
sumption in his analysis. Based on this as- 
sumption, an increase in one sector’s debt 
ratio becomes possible only through a declin- 
ing ratio for some other sector(s)——hence the 
inverse covariation between the sectoral 
ratios over the postwar period. From this 
perspective then, the postwar trend decline 
of S, served to release scarce financial re- 
sources from the federal government, and 
thus to permit the household and corporate 
tates of debt issuance (their “reliance on 
debt”) to rise. In Friedman’s view, we ob- 
serve this increasing reliance on debt by 
households and corporations through the up- 
ward trends for S, and S,. The prospect of a 
rising S, over the next four years thus im- 
plies that, in the absence of a fully accom- 
modating (and inflationary) monetary policy, 
the financial resources available to house- 
holds and corporations will become increas- 
ingly scarce and costly. This is particularly 
harmful in Friedman’s view because corpora- 
tions have relied upon debt increasingly since 
the mid-1960’s to finance investment spend- 
ing. He believes investment growth will be 
constrained with S, rising, and as a result, 
advances in productivity generated through 
increasing the capital stock will be inhibited. 


348 AEA PAPERS AND PROCEEDINGS 


B. A Critique and Reformulation 


While this perspective is internally con- 
sistent, it is misleading in several important 
ways due to its exclusive focus on the out- 
standing debt ratios. The problem is not 
simply that debt-financing patterns are over- 
looked; equally distorting is that the concep- 
tual distinction between debt financing and 
debt accumulation is not recognized. When 
the debt-financing patterns are explicitly in- 
corporated into the analysis, a significantly 
different, and I believe more valid, perspec- 
tive on federal deficits becomes possible, as 
does a more accurate assessment of U.S. 
financial conditions in general. 

First, once we recognize the phenomenon 
of debt financing as distinct from debt accu- 
mulation, it becomes clear that the financing 
ratios, not the outstanding debt ratios, mea- 
sure rates of debt issuance, the reliance on 
debt as a source of finance during any given 
time period. Of course, the outstanding debt 
ratios reflect the financing patterns to some 
extent. However, as I have argued above, the 
behavior of these ratios is also skewed by the 
effects of wartime finance and inflation. While 
these effects may indeed alter the behavior of 
borrowers and lenders as well as the future 
value of the new debt, certainly they should 
not bear upon how the current period is- 
suance of debt is measured. 

Given this, it follows that the observed 
inverse covariation of S, with S, and S, does 
not signify a corresponding inverse covaria- 
tion in each sector’s reliance on debt finance. 
In fact, as the debt-financing ratios show, the 
three sectors experienced similar patterns of 
debt issuance throughout the postwar period: 
stability through the mid-1960’s as f,, fr 
and f, were all trendless; and increasing 
debt issuance relative to GNP thereafter. 
From this perspective then, we perceive no 
necessity for the government’s rate of debt 
issuance to fall in order for households’ and 
corporations’ debt issuance to increase. 

An alternative view as to the capacity of 
the nonfinancial sectors in the aggregate to 
undertake increases in debt financing also 
emerges from this perspective. More specifi- 
cally, with the total debt-financing ratio f, 
having risen since the mid-1960’s, it appears 
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—contrary to the impression suggested by S, 
—that no apparent limit has been defined as 
to how much net new debt the nonfinancial 
sectors can issue relative to GNP. This re- 
inforces the idea that increasing debt financ- 
ing by the federal government does not pre- 
vent other sectors from acting similiarly. 

The magnitude of the federal government’s 
postwar financial activities also assumes dif- 
ferent dimensions once debt-financing ratios 
are taken into account. By any measure, the 
current rate of issuance by the federal 
government is unprecedented for the postwar 
period. But it is not the case—as is inferred 
by considering solely the trend for S, —that 
this behavior signifies the reversal of a long- 
term pattern of decreasing debt reliance by 
the government. Rather, it actually repre- 
sents the continuation, albeit at an accel- 
erated rate, of a trend that began in the 
1960’s toward increasing government debt 
financing. By this measure, in other words, 
we observe that the government’s presence in 
financial markets—and its corresponding 
impact on macroeconomic behavior through 
deficit spending—has been rising, not falling 
during the past fifteen years. 

Finally, the relationship between the non- 
financial corporations’ reliance on debt fi- 
nancing and their capacity to enlarge the 
capital stock is also clarified by examining 
the debt-financing data. It is true, as the 
pattern of f, implies, that nonfinancial cor- 
porations have relied increasingly since the 
mid-1960’s on debt financing to undertake 
investment spending. But this increase in 
debt reliance has not been associated with 
rising rates of real fixed-investment growth. 
Rather fixed-investment growth for non- 
financial corporations was significantly high- 
er in the years prior to the mid-1960’s than 
afterward (mean values for real annual fixed 
investment growth were 5.4 percent between 
the cyclical peak years 1949-66 and 4.3 per- 
cent for 1966-83). Increasing debt financing 
by the corporations, in other words, has been 
associated with a declining fixed-investment 
growth rate. It is therefore not apparent that 
high rates of corporate debt financing will 
bring increasing rates of capital formation, 
or that decreasing rates of debt financing will 
necessarily retard investment growth. 
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C. Further Considerations on 
Financial Instability 


Clearly, an alternative perspective of con- 
temporary U.S. financial conditions emerges 
when the debt-financing patterns are taken 
into account. Moving beyond the single 
question of federal deficits, this perspective 
can serve as a basis for clarifying several 
other issues linked to the problem of finan- 
cial instability. First, what is most evident in 
observing the debt-financing ratios is that a 
significant change on the demand side of 
credit markets—an upward shift in aggre- 
gate reliance on borrowed funds—did emerge 
after 1966. This development, unobservable 
through the outstanding debt ratios, is never- 
theless fully consistent with other important 
changes in the financial structure beginning 
in the mid-1960’s: on the supply side, the 
growing importance of financial innovation 
and liability management; and more broadly, 
the emergence of increasingly serious “cred- 
it crunches” and other crisis episodes (see 
Albert Wojnilower, 1980). These latter phe- 
nomena are much less comprehensible if one 
begins with the conception that aggregate 
reliance on debt has been essentially stable 
over the past thirty-five years. 

By recognizing the debt-financing and out- 
standing debt ratios as analytically distinct, 
we may also now distinguish two separate 
forces affecting the stability of the financial 
structure on the demand side: changes in the 
reliance on debt, and changes in the debt 
burden. While the debt-financing ratios are 
superior indicators of debt reliance, clearly 
the debt burden must be measured on the 
basis of the accumulated stock of debt.’ 
Establishing this distinction in turn brings 
into focus one fundamental aspect of infla- 
tion’s impact on the financial structure, an 
effect which arises through inflation’s asym- 
metric impact on the stock and flow ratios. 
Because of this asymmetry, the nonfinancial 
sectors’ increasing reliance on debt over the 
past twenty years has not engendered similar 
increases in their debt burdens. Thus, how- 


3 However, debt stocks themselves do not fully mea- 
sure debt burdens, since interest payment obligations 
must be included as part of the burden. 
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ever else inflation may affect financial condi- 
tions, it exerts a stabilizing influence insofar 
as it reduces net borrowers’ real debt burden. 
Similarly, disinflation (to say nothing of de- 
flation) will exacerbate instability by increas- 
ing the real debt burden. These factors 
become particularly important if the non- 
financial sectors’ reliance on debt continues 
to rise in the future while the inflation rate 
remains at a relatively low level. It follows 
also that to counter tendencies toward over- 
indebtedness through means other than in- 
flation will probably require that the non- 
financial sectors’ debt-financing ratios be 
stabilized at a lower level than in recent 
years. 

To explain the debt-financing ratios’ up- 
ward trend thus emerges as a central prob- 
lem. While I cannot even begin a systematic 
discussion of this issue here (I do attempt 
such with respect to nonfinancial corpora- 
tions in my earlier paper), one important 
aspect of it can be highlighted as a point for 
further consideration. The data presented 
here show that the rise of f, and its sectoral 
components has not occurred in association 
with increases in the growth rates for real 
investment or output, but rather with de- 
clining real growth for both. It therefore 
appears insufficient to explain the rise of 
debt financing through a standard neoclassi- 
cal framework emphasizing price effects, 
specifically the declining real borrowing costs 
and/or debt burden which occurred through 
the 1970’s. If these were the prime motivat- 
ing forces, we would then expect the growth 
of real expenditure and output to rise along 
with the increase in debt financing. For simi- 
lar reasons, it also appears inadequate to 
frame the problem in the manner of Hyman 
Minsky (1982) and Wojnilower, as an ex- 
pression of a persistent boom psychology. 
Rather it seems that a more fruitful place to 
focus the analysis is at precisely the point 
stressed by Gurley and Shaw—the relation- 
ship between debt financing and income 
growth. Working from there, the increasing 
debt reliance would appear to have resulted 
primarily because of the declining capacity 
of real income growth—and the internal 
funds derived from income—to meet per- 
ceived expenditure needs. 
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Private Credit Demand, Supply, and Crunches— 
How Different are the 1980's? 


By ALBERT M. WOJNILOWER* 


In the fall of 1980, I had the unusual 
privilege for a business economist of prepar- 
ing a Brookings Paper on Economic Activity. 
In post-1950 U.S. business expansions and 
especially near business cycle peaks, I argued, 
aggregate private credit demand had been 
essentially interest rate inelastic and far in 
excess of the supply. As a result, downturns 
in credit use and general business activity 
had developed only after some blockage in 
the supply of credit—a sudden and unantic- 
ipated intensification of nonprice rationing, 
commonly labeled a “credit crunch.” 

These often frightening crunches were trig- 
gered either by 1) credit or interest rate 
controls that sharply constricted the lending 
incentives or capacities of financial institu- 
tions, or 2) unanticipated default crises that 
had the same paralytic impact. Each such 
episode, however, prompted responses by the 
affected parties (borrowers, lenders, and 
regulators) to remove the “bottleneck” that 
had provoked the crisis. The consequent 
financial innovation, deregulation, and atten- 
dant broadening of the Federal Reserve’s 
lender-of-last-resort functions greatly en- 
larged the supply of credit, intensified the 
inflationary potential of business upswings, 
and heightened the risk of a general financial 
collapse. 

The plan here is to sketch the relevant 
experience subsequent to October 1980 when 
my earlier paper was presented. As with 
econometric models, the postsample observa- 
tions do not fit as neatly as did the in-sample 
data. Nevertheless, I believe, the fundamen- 
tal conclusions have stood up well. 


I. Credit Demand during Expansions 


For those not accustomed to thinking of 
aggregate credit demand as innately huge 


*Managing director and chief economist, The First 
Boston Corporation, Park Avenue Plaza, New York, 
NY 10055. 
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and inelastic, the stubborn persistence of 
rapid credit growth and business activity 
in the face of the 1979-80 financial tur- 
moil, as well as their virtually instant revival 
following the classic crunch induced by the 
short-lived credit controls of 1980, was a 
great surprise. The controls were imposed on 
March 14; on July 3, the last remaining 
restrictions were abolished. During the 
spring, there was a sharp economic recession 
and drop in interest rates, but both ended in 
July. By the close of 1980, interest rate levels 
had already surpassed the new records they 
had established early in the year. From De- 
cember 1980 through October 1981, notwith- 
standing a dramatic and persistent reduction 
in inflation, the bank prime loan rate hovered 
almost uninterruptedly in the 18-20 percent 
range. 

But credit demand was not deterred. Busi- 
ness loan expansion, much of it to support 
sizable increases in real fixed investment, 
achieved and maintained record growth rates 
into the opening months of 1982, far beyond 
the onset of recession in midsummer 1981. 
The growth in loans slowed appreciably only 
when default calamities began to erupt in the 
spring of 1982. Consumer borrowing growth 
also accelerated dramatically, although it 
failed to regain previous peak rates. Some 
retardation in growth began during the spring 
of 1981, but no material setback occurred 
until late 1981, well after the business cycle 
crest in July. 

Only the behavior of mortgage credit 
departed radically from earlier experience. In 
previous business cycles, mortgage credit 
growth had accelerated well along into the 
general business upswing, but in the 1980~81 
recovery it began to diminish within a few 
months. This weakness, however, did not 
reflect any substantial decline or rate elastic- 
ity in mortgage demand, but rather some 
crippling constraints on the lenders (de- 
scribed in Section II below). In the 1983-84 
upswing, by which time the blockages in 
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mortgage supply had been removed, mort- 
gage generation recovered strongly and re- 
mained vigorous, notwithstanding a level of 
effective interest rates that, in view of reduced 
general and house-price inflation, was prob- 
ably higher yet than in 1980-81. 

The business upturn that began in late 
1982 provides a remarkable demonstration 
of how strong credit demand can be even 
in depressed circumstances, The initial thrust 
of the business recovery clearly depended 
on surging demand for homes and cars, 
two notoriously credit-dependent sectors. An 
enormous burst of private credit growth be- 
gan at a time when consumer and producer 
prices had remained essentially unchanged 
for some six months, and while mortgage, 
consumer, and business loan interest rates 
—and unemployment—all exceeded 10 per- 
cent! ; 

In 1983 and 1984, the expansion of private 
(and federal) credit continued apace, al- 
though nominal interest rates generally rose 
and inflation expectations (albeit not the 
measured rate of inflation) allegedly abated. 
No doubt there exist interest rate levels high 
enough to curb private credit demand, but 
the experience of the 1980’s to date, fea- 
turing good times and bad, and intervals of 
double-digit as well as zero inflation, sug- 
gests they lie well above the range of recent 
observation. 

The proliferation of floating-rate lending 
has further attenuated whatever rationing 
power interest rates may exert. For at least 
several years now, some 75 percent or more 
of large over-one-year bank loans have been 
made at variable rate. But lately the major 
part of corporate bond issuance also has 
become variable-rate and/or short-term in 
character. Fixed-rate issues with over ten 
years to maturity are a vanishing breed, com- 
prising only 21 percent of nonconvertible 
corporate bond issuance in 1984, down from 
about 35 percent in 1981-83, and 60 percent 
or more in earlier years.! In my earlier paper 


l Based on the first ten months of 1984. Figures by 
courtesy of Dr. Henry Kaufman, Executive Director, 
Salomon Brothers, Inc. 
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I noted the apparently indestructible “op- 
timism” of industrial executives and institu- 
tional investment managers that interest rates 
will fall. Perhaps lenders now see more need 
for protection against possible interest rate 
increases, but business borrowers apparently 
remain confident that rates will decline. 

The home mortgage market is another sec- 
tor in which floating rates have just recently 
come to predominance. In recent months, 
some two-thirds of new home mortgages have 
carried variable rates. But in mortgages, this 
seems to be mainly at the lender’s rather 
than the borrower’s initiative. Consumers 
must be “bribed” to accept variable rates. 
The essential “sweeteners” include a lower 
“base” rate, sizable initial-year discounts, 
caps on rate increases and/or levels, provi- 
sions for “negative amortization” to hold 
down monthly payments, and so on. This 
accords with my 1980 view that the borrow- 
ing behavior of households, though not par- 
ticularly interest rate sensitive, is much more 
restrained than that of business firms and 
financiers. 

The great majority of variable rate loans 
of all kinds is indexed to a one-year or 
shorter-term interest rate. What role remains 
for interest rates in rationing credit demand 
when most credit is either short-term, or 
indexed to a short-term interest rate? Do 
long rates (and the yield curve) still matter if 
hardly any private borrowing takes place at 
these rates? Do even short rates matter much? 
Short-term changes in short rates should 
affect only short-horizon decisions. 

In actuality, interest rate fluctuations now 
appear to exert their principal impact by 
altering the cash positions of floating-rate 
borrowers. Mortgage debtors, however, are 
cushioned against rate increases by indexing 
lags, caps, and negative amortization. Among 
business debtors, rises in rates seem merely 
to strengthen the consensus that rates must 
come down soon. Thus firms always are 
inclined to hold on just a little longer rather 
than to retrench. The rising rates simply add 
an involuntary (by definition, interest-inelas- 
tic) component to credit demand to finance 
the unexpectedly higher interest payments. 

The merry-go-round spins until insolvency 
looms. To become effective, monetary re- 
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straint must threaten widespread defaults. 
Only lately is it becoming generally recog- 
nized that the floating-rate mode converts 
interest rate risk to credit risk. (See my earlier 
paper, p. 296. For a formal treatment, see 
Anthony Santomero, 1983.) 


Il. The Supply Side 


An important reason why lenders are eager 
to innovate is their awareness of the chronic 
excess demand for credit. Lenders wish to be 
deregulated so as to be free of constraints 
that prevent them from lending more. Dur- 
ing 1980-82, new deregulation was relatively 
slow, but dramatic further steps, particularly 
the introduction of money market deposit 
and Super-NOW accounts with no interest 
rate restrictions, took place in late 1982 and 
early 1983. The credit boom of 1983-84 is 
one consequence. 

Indeed, from the standpoint of the indi- 
vidual depository institution, the recent 
abolition of most interest rate controls on 
consumer deposits has made more rapid ex- 
pansion a matter of necessity as well as 
choice. An earnings squeeze has been created 
from which “growing your way out by lend- 
ing more” seems the only hope of escape. 
But of course the intensified competition for 
loans narrows profit margins further, and 
this at ‘a time when hostile capital markets 
leave many banks and thrifts more than ever 
dependent on internal funds for strengthen- 
ing their capital. So long as interest rate 
ceilings held deposit rates at below-market 
levels, depository institutions had an easier 
way out. The cushion provided by a reliable 
stock of cheap deposit “raw material” gave 
them the option of building up earnings and 
capital by means of a “play safe” policy of 
investing only in relatively low-yield safe 
loans and government securities. But in the 
new environment, safety is a luxury most 
lenders cannot afford. l 

In the large, of course, the total quantity 
of credit remains in principle determined 
(intentionally or not) by Federal Reserve 
policy. But the Federal Reserve is a rather 
complex “endogenous” variable. Such is 
especially the case whenever, as has been the 
predominant view for at least twenty-five 
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years, interest rates are regarded as high. 
When rates are thought to be high, or when 
the financial system seems threatened by de- 
faults, the Federal Reserve will be relatively 
timid in tightening. If, concurrently, lenders 
have reason to become more aggressive, they 
in effect lead the authorities to what by 
hindsight becomes recognized as overly ex- 
pansionary policy. 

As the last recession drew to a close in late 
1982, it was widely conceded that the finan- 
cial structure was in debilitated condition. 
The banking system, thrift institutions, parts 
of the securities industry, and many busi- 
nesses had recently brushed disaster. Not 
only should the demand for credit have been 
weak, but also the supply. Domestic bor- 
rowers should have experienced credit access 
problems similar to those of the LDCs. Yet 
by mid-1983, the growth rate of domestic 
private debt resumed its prerecession pace. 
By year end, it was growing at a rate previ- 
ously reserved largely for the “elderly,” infla- 
tion-ridden stages of business expansion. 

Dramatic changes occurred in the char- 
acter of many credit markets. There was a 
prodigious outburst of bank lending to 
finance mergers and acquisitions, particu- 
larly so-called “leveraged buyouts.” Other 
types of business loans also soared. In the 
first half of 1984, net debt of nonfinancial 
corporations enlarged at a $181 billion an- 
nual rate; the previous peak year (1981) was 
$103 billion. This does not include the bur- 
geoning of credit guarantees issued by banks, 
for which there are no statistics. 

Explosive growth also took place in con- 
sumer credit. The dollar amount of the in- 
crease for the first half of 1984 (seasonally 
adjusted) exceeded any previous full year’s 
gain. In the face of significant increases in 
the general level of interest rates during 1983 
and the first half of 1984, the intense lender 
competition actually forced installment credit 
charges down; as of mid-1984, they were still 
near their post-1980 lows. 

It was, however, the single-family home 
mortgage market that was most radically 
transformed. In 1980-82, as indicated be- 
fore, both the lending incentive and capacity 
of thrift institutions had been crippled. Be- 
cause short rates were chronically and atypi- 
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cally higher than long rates, using short-term 
funds to finance mortgage lending was un- 
profitable. Also, thrift deposit rates were still 
regulated in such a way that they could not 
be relied upon to remain, and often in fact 
were not, fully competitive with alternatives 
such as money market funds. Furthermore, 
although mortgage rate ceilings set by state 
usury laws had been preempted by federal 
legislation in March 1980, the states had 
been given three years to reinstitute rate 
ceilings if they chose. Thus it was uncertain 
whether the provisions of high rate or float- 
ing-rate mortgages would stand up. At many 
institutions, the mortgage rates posted were 
those at which they might lend to preferred 
clients, rather than those at which they in- 
vited business. 

All this had passed by the beginning of 
1983. Short rates were below long rates, and 
the relevant restrictions on deposit rates had 
been or shortly were to be abolished. Legal 
limits on mortgage rates were effectively de- 
funct. Many would-be borrowers might have 
been unable, however, to meet income tests 
at the prevailing rates. Lenders responded 
resourcefully. Partly reflecting a legal man- 
date that suddenly became commercially 
useful, they became more enthusiastic about 
counting second incomes (usually wives’). 
Also income tests were eased, directly as well 
as indirectly. Substantial rate discounts are 
widely offered for the first year or two, which 
help bring down the initial monthly pay- 
ments into qualifying range. In a dramatic 
turnabout, the growth rate of home mortgage 
debt surged from a near-record low of 4 
percent in the second half of 1982 to a 12 
percent rate of gain only a year later, a pace 
that was still being maintained in the third 
quarter of 1984, almost two years into the 
business upswing (see Figure 1). 

The impetus toward more aggressive lend- 
ing is by no means confined to the large 
institutions. Under deregulation, new or un- 
known banks may and do offer higher de- 
posit interest rates than well-known banks. 
The unknown bank may have localized 
high-return outlets not accessible to larger 
lenders; or it may be willing to take greater 
credit risk or accept lower markups; or it 
may have (or thinks it has) lower costs. The 
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FIGURE 1. GROWTH RATES OF PRIVATE NON- 
MORTGAGE CREDIT AND PRIVATE MORTGAGE CREDIT 
(Semiannually seasonally adjusted annual rates. 
Shaded areas are business recessions.) 


result is the.more intensive exploitation of 
lending opportunities as well as the narrow- 
ing of margins and easing of credit standards 
(nonprice terms). 

Conditions in the credit industry have 
many instructive analogies with the newly 
deregulated airline business. One is that new 
“fly-by-night” airlines can prosper because 
their FAA certification is equivalent to that 
of established lines; fly-by-night banks can 
prosper on the strength of their official de- 
posit insurance. At a price, many people 
probably would be willing to fly uncertifi- 
cated planes and to deposit funds in unin- 
sured banks; but the general public (wisely) 
is unwilling to tolerate the social conse- 
quences of plane or bank crashes. 
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For an individual airline, the competitive 
response to deregulation, short of going out 
‘of business, is to price so as to fly fuller 
planes more continuously. That, subject to 
technological and environmental constraints, 
is presumably a good thing. But do we wish 
financial institutions always to be loaned to 
the hilt? A lesser rather than a higher rate of 
credit expansion is implied by the national 
goal of price stability. 


HI. Crunches and Crises 


During the early 1980’s, I conclude, the 
credit markets have continued to be char- 
acterized by an explosive mixture of chronic 
excess demand and rapidly expanding supply. 
Yet were that the whole story, only a cred- 
it crunch—a major interruption in credit 
supply—could have appreciably retarded 
private credit expansion and triggered a re- 
cession. Unquestionably, however, the busi- 
ness downturn that set in during the summer 
of 1981 was unheralded by any credit crunch. 
Although the later succession of credit crises 
that developed in May-August 1982, sum- 
marized below, may warrant the crunch label, 
by then the recession was already long under 
way. 

How could this have happened? As al- 
ready indicated, the explanation probably 
lies mainly in the anomalous behavior of 
mortgage credit in 1980-81. There was a 
crunch in mortgage credit, but not in other 
types of credit. As a result, the recovery in 
homebuilding began to be aborted almost 
immediately and neither aggregate credit ex- 
pansion nor the economy ever regained full 
momentum. If subsequent mortgage-market 
innovation and deregulation have perma- 
nently enhanced the viability of mortgage 
generation under financial adversity, as I be- 
lieve they have, the 1981 “quiet” business 
cycle crest without a general credit crunch 
will not become typical. 

In the absence of credit supply squeezes 
due to regulatory constraints, lender 
“srowthmanship” has, as was to be expected, 
multiplied the “accidents” that activated 
lender-of-last-resort support. While some 
crises of the earlier 1970’s (such as the Penn 
Central, Franklin National Bank, and Hers- 
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tatt debacles), provoked credit crunches and 
recessions, reaction to subsequent major de- 
fault problems demonstrated that, by 1980 if 
not sooner, the public had come to take for 
granted that the authorities would not allow 
any sizable financial actor to default. As a 
result, although several recent shocks have 
carried ample potential for catastrophe, their 
adverse macroeconomic impact has been 
mild. 

One such “accident” was the May 1982 
collapse of Drysdale & Co., a minor govern- 
ment securities dealer. Although the firm was 
small, the amounts and ripple effects were 
large. One of several dangerous conse- 
quences was to cloud the lender’s claim on 
government security collateral used in re- 
purchase agreements, the principal form of 
credit used by dealers to finance their posi- 
tions. Had not the Federal Reserve inter- 
vened with alacrity, the functioning of the 
government securities market would have 
been seriously impaired. 

Soon after came the Penn Square disaster. 
This was the failure of a smallish Oklahoma 
bank that had managed to sell billions of 
questionable loans to major banks and was 
also a depository for a number of other small 
banks. The regulators attempted to limit their 
involvement by refusing to accept liability 
for deposits exceeding $100,000, nor did they 
provide financial support for a merger of the 
bank. For the first time since. the creation of 
the FDIC, large depositors in an insured 
bank actually suffered losses. Whether this 
helped to hasten or to forestall later failures 
of other depositories remains a debatable 
issue. In any event, when the authorities later 
were tested by runs on truly giant institu- 
tions, namely the Continental Illinois Bank 
and the savings and loan subsidiary of 
Financial Corporation of America, they re- 
ally had no choice but to confirm that all 
deposits in institutions of national signifi- 
cance are de facto insured. For Continen- 
tal Illinois, in addition, the regulators felt 
obliged also to guarantee, over the public 
objection of Treasury Secretary Regan, the 
credit market liabilities of the holding com- 
pany that owned the bank. Although it was 
carefully stipulated that no precedent was 
intended, this allowed another large camel to 
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slip its nose under the tent. The recent entry 
of major insurance companies into the busi- 
ness of insuring banks and bond investors 
against loan defaults represents another effort 
to stretch the safety net. Now, it can be 
presumed, the authorities will have to inter- 
dict a cascading of defaults if only to save 
the insurance industry. 

Also in 1982, major problems arose in 
connection with the rescheduling of the debts 
of Mexico, Brazil, and other foreign coun- 
tries, default on which would have decimated 
the capitalization of leading American banks. 
The Mexican crisis came to a head in the 
summer, when the U.S. financial system was 
already in a state of jitters. The Treasury and 
the Federal Reserve promptly undertook a 
rescue operation that reassured all concerned 
not only of the safety of their deposits, but 
also that the affected banks would not have 
to abruptly curtail their operations. As a 
result, the many subsequent foreign debt 
“crises” have had little if any general market 
impact. 

The cumulative effect of the responses to 
these and other calamities has been to make 
the authorities the implicit guarantors of 
nearly the entire spectrum of widely held 
debt obligations. This may not be of great 
concern while inflation remains relatively 
subdued. Eventually, however, a more pro- 
nounced collision is likely between these pro- 
tective functions and anti-inflation goals. It 
is difficult to inhibit lending by financial 
institutions and markets while providing 
them unconditional shelter. 

Mainly as a consequence of the interna- 
tional debt problems, Congress in late 1983 
mandated more stringent bank capital regu- 
lation. The regulators’ response, however re- 
luctant, of closer supervisory scrutiny, public 
criticism of certain types of merger and 
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mortgage lending, and promulgation of more 
formal, and for large banks stiffer capital 
requirements, appears to be exerting some 
restraining impact on the growth of credit. 
This approach implies renewed experimen- 
tation with credit-control (crunch-producing) 
techniques whenever the next period of 
sharply restrictive monetary policy eventu- 
ally reaches the pitch at which it threatens 
business debtors with insolvency and home 
mortgage debtors with higher monthly pay- 
ments. At such a time, the limitation of 
credit growth by means of binding capital- 
to-asset ratios would skyrocket interest rates. 
In addition, lenders would further restruc- 
ture their portfolios so as to minimize hold- 
ings of governmental securities, mortgages, 
and other low-risk, low-return credit. The 
likely political reaction would be toward more 
specific regulation of interest rates and port- 
folio composition. 

I have long argued that deregulation of 
financial markets, particularly as respects de- 
posit interest rates, will ultimately spawn 
new and broader control machinery more 
onerous than its forebearers. That federal 
authorities with an ideological commitment 
to full financial deregulation find themselves 
newly immersed in intense “hands-on” su- 
pervision is strong evidence that such a trend 
to reregulation has started. 
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MACROECONOMIC ANALYSIS OF LEADING INTERWAR AUTHORITIES! 


Marriner S. Eccles, Chairman of the Federal Reserve Board 


By L. DWIGHT ISRAELSEN* 


The inherent instability of capitalism 
may be corrected by conscious and de- 
liberate use of three compensatory in- 
struments, taxation, varying govern- 
mental expenditures, and monetary 
control. Marriner S. Eccles, 1935 


Yours was the only revolution on rec- 

ord that entered government by way of 
a central bank. 

John Kenneth Galbraith to 

Eccles, 1976 


On July 29, 1983, the Federal Reserve 
Building in Washington, D.C. was formally 
named in honor of Marriner S. Eccles, who 
served as Governor of the Fed, 1934-36, 
as Chairman of the Board of Governors, 
1936-48, and as member of the Board, 
1948-51. While Eccles was honored primar- 
ily for his struggle to maintain Federal Re- 
serve independence to conduct monetary 
policy, his role in introducing “compensa- 
tory” monetary and fiscal policies—modern 
macroeconomic stabilization policies—was 
undoubtedly of equal importance. In tracing 
the development of Eccles’ macroeconomic 
philosophy, this study identifies him as one 
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of the earliest American precursors to 
Keynes, and as the most important figure in 
the introduction of “Keynesian” economic 
policies in the United States. 


I. Changing Views 


We must acknowledge that progress 
comes only through toil, economy and 
thrift, and that these alone are the mo- 
tive power which creates the enduring 
structure. Eccles, 1925 


The matter of economy is negative, the 
matter of spending is positive, and we 
have been doing the negative thing 
rather than the positive. We have been 
preaching the negative doctrine... . Our 
depression was not brought about as a 
result of extravagance.... The diffi- 
culty is that we were not sufficiently 
extravagant as a nation. We did not 
consume what we were able to pro- 
duce. Eccles, 1932 


In February, 1933, the Finance Committee 
of the United States heard testimony on the 
causes and cures of the depression. While 
farmers argued for remonetization of silver 
as a means of recovery, and labor spokesmen 
suggested reduced hours and work weeks, the 
majority of the 46 prominent Americans who 
testified were of the opinion that the depres- 
sion represented the workings of natural eco- 
nomic law, a punishment for the “extrava- 
gance” of the 1920’s, and that to interfere 
with the cycle of boom and bust was to 
invite disaster. Balancing the federal budget 
in order to “restore confidence” was seen as 
the only prudent course open to government, 
a policy reflected in the 1932 political cam- 
paign, in which both major parties advocated 
a balanced budget as the key to economic 
recovery. In an effort to reduce the deficit, 
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Congress had passed in 1932 what was to 
that point the largest tax increase in U.S. 
history. Toward the end of the hearing, Eccles 
was called to testify. Eccles, 43-years-old, 
was a successful Utah banker and industrial- 
ist, a “conservative Republican” whose for- 
mal schooling had ended after three years of 
high school, but whose business acumen had 
enabled him to bring his commercial and 
banking interests through the worst years of 
the depression relatively unscathed. 

In his testimony, Eccles identified the cause 
of the depression as an insufficiency of effec- 
tive demand, rather than punishment for past 
extravagances, loss of confidence, or workings 
of natural law. The cure, Eccles stated, was a 
restoration of sufficient spending to purchase 
the quantity of goods which it was possible 
to produce at full employment. Because the 
profit motive could be expected to lead in- 
dividuals, business, and financial institutions 
to make decisions which would further re- 
duce spending, hence income and employ- 
ment, the government, motivated not by 
profits, but by the welfare of the public, must 
compensate by spending more. “I see no way 
of correcting this situation except through 
Government action,” Eccles declared (MSE, 
Senate Finance Committee, Investigations of 
Economic Problems, “Statement of M. S. Ec- 
cles, President First Security Corporation, 
Ogden, Utah,” February 24, 1933, p. 712). 
He then proceeded to outline a five-point 
program of unemployment relief, public 
works, agricultural allotment, farm mortgage 
refinancing, and permanent settlement of in- 
terallied debts to deal with the immediate 
problems of the depression. He also pro- 
posed a plan for long-run economic stability 
that included unification of the banking 
system under the Federal Reserve and the 
creation of an agency to guarantee bank 
deposits; tax reform to achieve a more equi- 
table distribution of wealth and purchasing 
power; passage of national child labor, 
minimum wage, unemployment insurance, 
and old-age pension laws; federal agencies to 
approve all new capital issues offered to the 
public and all foreign financing, all means of 
transportation, and all means of communica- 
tion to insure their operation in the public 
interest; and a national planning board to 
coordinate public and private economic ac- 
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tivities (see also pp. 712-33). Eccles’ testi- 
mony was received by the Finance Commit- 
tee with a mixture of interest, skepticism, 
disbelief, and outright hostility. Three years 
later, a cover story in Time Magazine 
evaluated his 1933 proposals in the following 
terms: “Eccles laid before a Senate commit- 
tee a plan, which turned out to be nothing 
less than a detailed blueprint of the New 
Deal. Only one Eccles suggestion has not 
materialized—official cancellation of War 
Debts” (February 10, 1936, p. 60). 

Marriner Stoddard Eccles was the eldest 
son of the second wife of David Eccles, 
Utah’s first native millionaire. David Eccles, 
who had been illiterate when he emigrated 
from Scotland to Utah at the age of fourteen, 
left an estate appraised at more than $7 
million when he died in 1912 (see Leonard 
Arrington, 1975). Marriner Eccles’ success in 
consolidating and managing his father’s 
estate has been documented in Eccles’ auto- 
biography, edited by Sidney Hyman (1951). 

In addition to wealth, Eccles inherited from 
his father a set of beliefs about the proper 
roles of individuals and government in the 
functioning of the economic system. In the 
automatically functioning, self-adjusting, 
capitalist economy, the role of government 
should be limited to “maintaining con- 
fidence” through strict budget-balancing, 
while the greatest benefit would be received 
by those individuals who worked hard, prac- 
ticed strict economy, and invested prudently 
(Hyman, 1951, pp. 4—5, 21, 37,51). “We must 
acknowledge,” Eccles told Utah bankers in 
1925, “that progress comes only through toil, 
economy and thrift, and that these alone are 
the motive power which creates the enduring 
structure” (MSE, written address, June 1925, 
p. 3). As the crash of 1929 deepened into 
prolonged depression, Eccles was forced to 
reevaluate his thinking. Early in 1931, he 
recalls, “I saw for the first time that though 
Pd been active in the world of finance and 
production for seventeen years and knew its 
techniques, I knew less than nothing about 
its economic and social effects. The discovery 
of my ignorance, however, did not by itself 
lead anywhere.... As an individual I felt 
myself helpless to do anything” (Hyman 
1951, pp. 54-55). Eccles had run aground on 
the shoals of macroeconomics. 
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The reformulation of his thinking was re- 
flected in his public addresses. In a speech to 
bankers in the spring of 1931, Eccles said, 
“The modern system by which society sup- 
plies its wants...is a wonderfully effective 
organization when in balance..., but if any- 
thing happens to throw it out of balance it is 
possible to have millions of people unable to 
buy the products of others because they can- 
not sell their own” (MSE, written address, 
March 26, 1931, pp. 5-6). Eccles had by this 
point rejected the idea of the automatic res- 
toration of economic prosperity through the 
workings of the invisible hand of narrow 
self-interest. He had discovered the fallacy of 
composition, and had concluded that “intel- 
ligent and courageous” open-market pur- 
chases by the Fed could have averted the 
drastic deflation which followed the crash. 
He had also concluded that underconsump- 
tion, not overproduction, was the basic cause 
of the depression (see also pp. 4—5, 7-8). 

During the period 1931-33, Eccles de- 
veloped and expanded the underconsump- 
tion theory, and by 1933 had arrived at the 
essential framework of Keynesian analysis 
and policy. The evolution in his thinking can 
be identified in his public addresses of 1932 
and 1933. In a 1932 speech, Eccles declared, 
“Our depression was not brought about as a 
result of extravagance.... The difficulty is 
that we were not sufficiently extravagant as a 
nation. We did not consume what we were 
able to produce” (MSE, written address, June 
17, 1932, pp. 2-3). Eccles mentioned the 
fallacy of composition problem and the futil- 
ity and perversity of government efforts to 
balance the budget, which could only lead to 
further unemployment. “Just to the extent 
that unemployment increases,” said Eccles, 
“just to that extent are you going to find it 
more impossible to...balance any budget” 
(p. 4). Popular theories of causes of the de- 
pression were dismissed: “These are not acts 
of God, they are mistakes of man” (p. 6). 
Traditional theories of economic recovery 
were also discarded. “The theory of hard 
work and thrift as a means of pulling us out 
is unsound economically. True hard work 
means more production, but thrift and econ- 
omy mean less consumption... . Now for the 
solution to our problem,” said Eccles, “How 
are you going to put these people back to 


work? There is only one agency in my opin- 
ion that can turn the cycle upward and that 
is the Government. ...[T]he Government, if 
it is worthy of the support...of its citizens, 
must so regulate, through its power of taxa- 
tion, through its power over the control of 
money and credit,...the economic structure 
so as to give men...the opportunity to work” 
(see pp. 5-6). 

Eccles had further refined his ideas by 
1933. On economic recovery through sponta- 
neous revival of investment, he said, “The 
assumption of spontaneous revival through 
new investment has always rested on the 
fallacious belief that people and banks will 
not indefinitely hold money in idleness” 
(MSE, written address, October 27, 1933, 
p. 3). On the notion that a shortage of cur- 
rency in circulation was prolonging the de- 
pression, Eccles stated, “There is no shortage 
of currency in circulation... . The need is not 
for more money, but for more spending” (see 
pp. 5, 2). To the view that recovery was 
dependent on the establishment of “sound 
money,” Eccles commented, 


For the past two years or more we have 
had the painfully sound dollar mea- 
sured by its purchasing power in terms 
of goods and services. The sounder it 
got the further prices fell and the more 
unemployment increased. Had the 
policy of economy and budget balanc- 
ing on the part of the Government 
continued, it would have soon been so 
sound that all of our credit institutions 
would have been closed, there would 
have been no bank money and all of 
the people would have been starving to 
death with an abundance of everything 
for everybody, or at least the willing- 
ness and power to produce it. 

[See pp. 10—11] 


Self-interest cannot be relied upon to create 
recovery, Eccles told the Finance Committee, 
since “if we leave our ‘rugged individual’ to 
follow his own interest under these condi- 
tions he does precisely the wrong thing” 
(MSE, Senate Finance Committee, Investi- 
gations, February 24, 1933, p. 719). The de- 
cline in spending and investment -since 1929 
“could have been prevented by action of the 
Government which is the only agency which 
could continue spending money without re- 
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gard for profit... . Financial fuel is piled up 
—The Government, and not the bankers, 
must apply the torch. Motives of public 
welfare must lead us out of the present de- 
pression as greed and war have led the world 
out of past depressions,” Eccles said (MSE, 
written address, October 27, 1933, pp. 2, 4). 


II. Compensatory Economics 


The government must be looked upon 
as a compensatory agency in this econ- 
omy to do just the opposite of what 
private business and individuals do. The 
latter are necessarily motivated by the 
desire for profit. The former must be 
motivated by social obligation. 

Eccles, 1936 


By the mid-1930’s, Eccles’ compensatory 
policy recommendations were based on a 
sophisticated macroeconomic analysis which 
covered the consumption function; the mul- 
tiplier; a distinction between the relative sizes 
of the government expenditure and transfer- 
tax multipliers; leakages and injections; 
causes of inflation; liquidity trap; velocity; 
the transmission mechanism of monetary in- 
fluences; the Phillips curve relationship; the 
relationships among wage increases, produc- 
tivity increases, and inflation; the role of 
inflationary and deflationary expectations; 
income and wealth distribution effects; the 
coordination of monetary, fiscal, and in- 
comes policies; and the interrelationships be- 
tween domestic stabilization policies and in- 
ternational movements of goods and capital. 
While he was not interested in the construc- 
tion of a formal model, all of the elements of 
Keynesian analysis, with the possible excep- 
tion of the accelerator, may be found in his 
speeches, letters, and memos. 

All policies which came under Eccles’ 
scrutiny were examined for stabilization im- 
plications. As an example, Eccles felt that 
Social Security taxation should be delib- 
erately controlled in a countercyclical fash- 
ion, with increases in rates during booms and 
reductions during depressions. Taxation in 
general should be used mainly as a means of 
redistributing income from wealthy individu- 
als and corporations to low- and middle-class 
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consumers who had, Eccles believed, higher 
marginal propensities to consume. He said in 
1933, 


The fundamental economic plans, when 
they are finally established, will of 
necessity center in the distribution of 
purchasing power and in the allocation 
of income between investment and ex- 
penditure... . They will involve relief of 
taxation that rests on the consumer... 
[and] the establishment of heavy in- 
come taxes especially in upper brack- 
ets. They will involve heavy taxation 
of undistributed corporate surplus, to 
force corporate income into dividends 
and taxes. [p. 7] 


A good summary statement on compensa- 
tory policy was delivered by Eccles in 1935, 
when he declared his hope that “the inherent 
instability of capitalism may be corrected 
by conscious and deliberate use of three 
compensatory instruments, taxation, varying 
governmental expenditures, and monetary 
control.... It should be evident by now,” he 
said, “that simple maxims and rules of thumb 
are not sufficient” (MSE, written address, 
February 16, 1935, pp. 21-22). 

Eccles saw in the instability of capitalism 
the seeds of destruction; in compensatory 
policy he saw the mechanism of salvation. 


If we regard capitalism simply as a 
particular economic organization of 
society, our defense of, or attack on, 
that organization must be directed to- 
ward its effectiveness—its ability to 
satisfy in an adequate and equitable 
fashion the material needs of mankind. 
If it cannot be defended on these 
grounds it is doomed... . Private enter- 
prise today is on trial solely because it 
is not producing the goods it has the 
capacity to produce and because it is 
not providing a more equitable distri- 
bution of the goods it is producing. 

` - [pp. 2-3] 


The major threat to capitalism, Eccles be- 
lieved, lay in the creation of a large group of 
unemployed. “These people no longer have 
any stake in preserving our present economy. 
They have nothing to lose. And if this condi- 
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tion persists...neither you nor I will have 
anything to lose” (pp. 2-3). “You have got 
to take care of the unemployed,” he told the 
Finance Committee, “or you are going to 
have a revolution in this country” (MSE, 
Finance Committee, February 24, 1933, 
p. 733). 


TI. Influences 


My own viewpoint has sometimes been 
erroneously identified with that of Mr. 
Keynes, doubtless to his embarrass- 
ment. Eccles, 1939 


I know of no professors whose writings 
have influenced me. Eccles, 1949 


Eccles’ contention that he arrived at his 
economic philosophy without having read 
Keynes (see Hyman, 1951, pp. 131-32) is 
accepted by his biographers (see Hyman, 
1976, p. 128; Dean May, 1981, pp. 53, 58-59; 
Herbert Stein, 1969, p. 148). He had, in fact, 
read something by Keynes, as he quoted 
Keynes in 1933 on the difficulty of gaining 
public acceptance of deficit spending except 
in wartime (MSE, written address, October 
27, 1933, p. 8). By this time, however, Eccles’ 
ideas were already well-formulated, and he 
was actively searching for evidence and con- 
firmation, such as he had found in the writ- 
ings of Foster and Catchings (Hyman, 1976, 
pp. 93-94). With this minor exception, Ec- 
cles had apparently read nothing by Keynes 
before he came to Washington as Assistant 
to Treasury Secretary Morgenthau in 1934. 
His later exposure to Keynes’ works was also 
limited. As Lauchlin Currie, Eccles’ first and 
most important economic advisor recalls, 
“{Eccles] never read Keynes’ General Theory, 
and he accepted the Keynesian arguments, 
when I summarized them [in a written review 
prepared for Eccles in November 1936], as a 
matter of course. Nothing new!” (Currie to 
author, letter, August 24, 1983). Eccles 
claimed to be innocent of any academic in- 
fluences. “I know of no professors whose 
writings have influenced me,” he stated in 
1949 (MSE, Eccles to William Merrill, let- 
ter, September 22, 1949). The use of the word 
“professors” is instructive, as Eccles went on 
to identify eight individuals with whom he 


worked at the Fed who might “have possibly 
had some influence on my thinking.” Among 
those were some, Lauchlin Currie, Alvin 
Hansen, and Richard Musgrave, who had 
been and/or would be “professors.” Mus- 
grave contends that “economists undoubt- 
edly influenced [Eccles’] thinking,....” His 
discussion of public debt in particular 
strongly reflects Hansen’s position” (Mus- 
grave to author, letter, September 22, 1983). 
These influences apparently came through 
the working relationship, rather than through 
“academic” writings. Evsey Domar recalls 
that Eccles never came to the Federal Re- 
serve Seminar, which was established during 
the war with Keynes being the first speaker. 
“Somehow,” Domar writes, “I have the im- 
pression that he did not care much for 
academic economists” (Domar to author, 
letter, July 6, 1983). Likewise, states Milton 
Friedman, “the academic world was not in- 
fluenced by Eccles” (Friedman to author, 
letter, July 22, 1983). The academic world, 
however, was very much aware of Eccles’ 
analysis and policy, as is indicated by his 
correspondence with many prominent econo- 
mists. Irving Fisher, then Professor Emeritus 
at Yale, was one with whom Eccles had 
correspondence on several occasions. Al- 
though Fisher had written a very favorable 
three-part essay on Eccles’ views in 1935 
(MSE, Irving Fisher, “The Mind of Mr. 
Eccles,” 1935, ms.), Eccles did not always 
agree with Fisher’s views. In 1938, for exam- 
ple, Eccles, in a draft reply for Franklin 
Delano Roosevelt’s signature, pointed out 
the flaws in a plan strongly urged on the 
president by Fisher to bring about economic 
recovery by monetizing the float. In sub- 
mitting the draft, Eccles commented on such 
plans pressed on the president, and con- 
cluded, “I am returning also, with a sug- 
gested reply as you requested, the correspon- 
dence from Professor Irving Fisher, who is 
much more intelligent but certainly misled 
on this point” (MSE, Eccles to M. H. McIn- 
tyre, letter, June 2, 1938). “If he felt he was 
right,” recalls Currie, “he was not in the 
slightest impressed by ‘authority’ to the con- 
trary” (Currie to author, letter, August 24, 
1983). This characteristic was evident in his 
belief, contrary to the opinions and advice of 
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his economists, that the war would be fol- 
lowed by inflation, not deflation. 

Quite aside from any influences from 
economists to which Eccles might have been 
subjected during the early 1930’s or later, the 
fact remains that he came to a view of the 
workings of the macroeconomy which was 
practically unthinkable for one from his 
background. Eccles. attributed the advanced 
nature of his thinking to the fact that he was 
a country banker and had not attended col- 
lege (Stein, p. 485, fn. 47). Currie’s explana- 
tion is to suggest that “he was what in 
biology is called a mutation! - (Currie 
to author, letter, August 24, 1983). Perhaps 
Eccles’ Mormon background preconditioned 
him to see a role for government in economic 
planning and a stabilization. Mormon eco- 
nomic policy during the nineteenth century 
was characterized by strong central direction 
and control, and Mormon economic institu- 
tions blended principles of self-reliance and 
cooperation. 

Whatever the explanation for the evolu- 
tion of Eccles’ ideas on macroeconomic 
policy, his was a remarkable intellectual 
accomplishment, and one which has had last- 
ing impact. Musgrave, Eccles’ personal as- 
sistant from 1944 to 1948, considers Eccles 
as “a great figure in a crucial period of our 
history...an extraordinary figure, with a great 
deal of insight and courage. ...It is easy,” 
writes Musgrave, “to belittle theoretical 
qualities in a man of action such as Eccles; 
yet which academic, other than Keynes, was 
as important in implementing a modern view 
of macro policy into actual policy measures?” 
(Musgrave to author, letter, September 22, 
1983). Friedman does not exempt even 

Keynes from the assessment when he states, 
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“T believe [Eccles] played a far greater role in 
the development of what came later to be 
called Keynesian policies than did Keynes or 
any of his disciples” (Friedman to author, 
letter, July 22, 1983). 

Eccles was a paradox: a developer of eco- 
nomic theories who expressed an intense dis- 
like of “theory” and categorically denied 
being an economist; a “conservative Repub- 
lican businessman-banker” who served a 
Democratic president and delighted in point- 
ing out logical flaws and backwardness in 
the thinking of bankers and businessmen; 
and a defender of the free-enterprise market 
economy who believed that only signifi- 
cant government intervention in the econ- 
omy could save the system. 
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Rudolf Hilferding: 
The Dominion of Capitalism and the Dominion of Gold 


By WILLIAM A. DARITY, JR. AND BOBBIE L. HORN* 


In November 1918, the USPD-SDP provi- 
sional revolutionary government established 
a commission to study the socialization of 
German industry. Its members included Karl 
Kautsky, Emil Lederer, and, of all people, 
Joseph Schumpeter. Later when asked how 
he could have been connected with such a 
commission, Schumpeter reportedly replied 
that if somebody wants to commit suicide, it 
is a good thing if a doctor is present. Weimar 
Germany had its “doctor,” a trained physi- 
cian, also a member of the socialization com- 
mission, in Rudolf Hilferding. As the eco- 
nomic expert of the- SDP and twice Finance 
Minister in coalition governments, Hilferd- 
ing sought to prescribe treatments as Ger- 
man socialism’s humanitarian midwife. 

Hilferding’s name probably is most famil- 
iar to economists for his early skirmish with 
the dreaded Böhm-Bawerk over the equally 
dreaded tansformation problem and for the 
qualified recognition of his treatise Finance 
Capital in Lenin’s Imperialism. A number of 
factors should stimulate a renewed interest in 
this early theoretician of corporate capital- 
ism. First, the recent publication of an En- 
glish translation of Finance Capital (1981) 
means fewer will be limited to accepting 
authoritative summaries without some pe- 
rusal of its contents. Second, there is a con- 
tinuing and important interest in Marx’s the- 
ory of money. Third, finance and financial 
crises persist in intriguing economists and 
still await satisfactory treatment. Combined 
with the receding tides of Keynesianism and 
Monetarism, and the resurgence of “Classi- 
cals” of all colors, it may prove interesting to 
reconsider Hilferding’s efforts. 


*University of North Carolina, Chapel Hill, NC 
27514, and University of Tulsa, Tulsa, OK 74104. We 
thank Steve Steib, Cadwell Ray, and Charles Kindle- 
berger for comments. 
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In this paper, we address three issues. First, 
we look at Hilferding’s career and his contri- 
butions to Austro-Marxist doctrine. Second, 
we consider his two experiences as Finance 
Minister: 1) facing the crisis of the infamous 
German hyperinflation; 2) pursuing defla- 
tionary policies on the eve of the Great 
Depression. Last, we offer some very brief 
comments on the relationship between his 
political activities and his intellectual work 
as a socialist theoretician. 


I. Austro-Marxism 


Born inito what Paul Sweezy described as a 
“well-do-do Jewish mercantile family” (1949, 
p. xv) in Austria in 1877, Hilferding trained 
in medicine at the University of Vienna, 
receiving his doctorate in 1901. While at the 
university he became actively involved in the 
socialist movement and was drawn to the 
study of political economy. His contact with 
the central figures of the “Austrian school” 
laid the foundation for his Marxist critique 
of subjectivist approaches in economics. 

Hilferding soon became a leading figure in 
the Austro-Marxist school. In 1904 with Max 
Adler, he inaugurated the Marx-Studien, the 
theoretical organ of the Austro-Marxists. In 
1906 he was lecturing at the Workers Univer- 
sity at Berlin, along with Rosa Luxemburg. 
He subsequently edited Vorwarts, a major 
socialist newspaper and in 1910 published 
his major work Finance Capital: A Study of 
the Latest Phase of Capitalist Development. 
After the war he edited Freiheit, the journal 
of the Independent German Social Demo- 
cratic Party (USPD) and upon the fragmen- 
tation of the USPD moved with other right 
wing independents to the German Social 
Democratic Party (SDP). He obtained Ger- 
man citizenship in 1920 and served as 
Weimar’s Minister of Finance briefly in 1923 
and again, for a somewhat more extended 


364 AEA PAPERS AND PROCEEDINGS 


period, in 1928-29. While not holding a 
cabinet post, Hilferding served as a member 
of the Reichstag and edited the SDP’s theo- 
retical monthly, Die Gesellschaft. With the 
victory of the National Socialists—a_ possi- 
bility denied by Hilferding only a few days 
before Hitler’s appointment to the Chancel- 
lorship—he was compelled to flee into exile 
and forced to redirect his attention from the 
Communist threat to the harder reality of the 
National Socialists. Eventually turned over 
to the Gestapo by the French authorities in 
1941, he reportedly hung himself in his jail 
cell. 

Hilferding is considered the leading eco- 
nomic theoretician of Austro-Marxism, a 
movement that is of special importance to 
economists because of a common historical 
and intellectual environment shared with the 
Austrian school of economics. Both Austro- 
Marxism and Austrian economics reflected 


similar influences and demonstrated mutual - 


awareness of their respective approaches. 
Hilferding displayed sensitivity to the Austri- 
an tradition (along with the German mone- 
tary tradition) in the pages of Finance Capital 
and felt obliged to defend Marx from cri- 
tiques launched from such perspectives. Both 
Hilferding’s Austro-Marxist economics and 
that of the Austrian school placed special 
emphasis on distortions in the structure of 
prices as fundamental to the propagation of 
capitalist crises. Hilferding’s interesting atti- 
tude toward the price system is apparent in 
his last publication (1963). However, for the 
Austrians the source of these distortions was 
autonomous to the market process, coming 
particularly from the state. In contrast, for 
Hilferding these distortions had an endoge- 
nous origin in the normal workings of a 
capitalist economy, even under thorough- 
going laissez-faire, though the state could 
be one source. 

Hilferding’s Austro-Marxist economics 
produced two related theories of capitalist 
crises. The primary theory was his conver- 
sion of Marx’s “law of the tendency of the 
rate of profit to fall” into simply a statement 
about the capitalist business cycle. Hilferd- 
ing, in rejecting what he termed “the dogma 
of the falling interest rate” (1981, p. 104), 
shifted to a treatment where the rate of profit 
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is something that swings periodically rather 
than secularly downward. Thus, he moved 
away from Marx’s conceptual interpretation 
of the rate of profit in pure form. This move 
from Marx’s original approach may have 
been due to Hilferding’s inclination to view 
Marx’s work as the culmination of classical 
political economy rather than the most sub- 
stantive critique advanced to that date 
(Henryk Grossman, 1977, p. 48). For better 
or worse, Hilferding’s Austro-Marxist eco- 
nomics was a variant of Marxism, without 
immunity to influences from Austrian eco- 
nomics or other “modern” movements—an 
idiosyncratic species of Marxism indeed! 

While Hilferding viewed capitalism as his- 
torically doomed, he did not (as did Marx) 
attribute its demise directly to the tension 
between the progressive reduction of socially 
necessary labor time and the fact that labor 
power constituted the sole source of profit. 
Hilferding foresaw a transformation of the 
economy with growing centralization and 
concentration of capital as the normal out- 
come of competition under capitalism. 

Hilferding’s second major explanation for 
capitalist crises, in addition to cyclical swings 
in the rate of profit, was the classic Volume 
II problem of disproportionality in produc- 
tion. The failure of the capitalist pricing 
mechanism to produce the appropriate sig- 
nals would lead to imbalances in the produc- 
tion of goods across the various sectors— 
especially between wage goods and capital 
goods. In fact Hilferding even suggested that 
the cyclical drop in the rate of profit would 
go hand in hand with “the disruption of 
these proportional relations.” (For a com- 
plete discussion, see pp. 239-66.) 

In exploring the crystallization of crisis, 
Hilferding identified three primary factors in 
the recurrent fall in the profit rate: 1) the 
extension of turnover time, 2) the rise in the 
wage rate associated with the growth in de- 
mand during the upturn of the cycle, and 3) 
the rise in the rate of interest above normal 
levels adversely affecting entrepreneurial 
profit. However, somewhat strangely, the cri- 
sis appeared to lack inevitability: “A mon- 
etary crisis is not an absolutely necessary 
feature of the crisis, and may not always 
occur” (p. 274). Banks could avert the crisis 
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if they would continue to make credit availa- 
ble to producers. But the private banks could, 
not or would not, make funds available for 
two major reasons, according to Hilferding: 


In the first place, speculation in both 
commodities and securities is in full 
spate and makes increasing demands 
on the supply of credit. Second,..., the 
circulation credit which producers ex- 
tend to each other becomes inadequate 
to meet the increased demands, and 
here too the banks must help out. 

[p. 260] 


The banks would do their utmost to keep 
their retained profits “in liquid form, as 
money”; therefore the conversion into “pro- 
ductive capital,” that brings high employ- 
ment and continued prosperity, does not take 
place. A Hilferding crisis of economic de- 
pression, although finding its origins outside 
of the specific characteristics of the financial 
apparatus, is often confirmed by the with- 
drawal of credit. It is in keeping with 
Hilferding’s position, as the economic theo- 
retician of the Austro-Marxist school, to con- 
struct such a vision of capitalism—unstable, 
volatile, prone to crises—the antithesis of 
the vision of Austrian economics, yet sharing 
many of the same views about the mecha- 
nisms of the capitalist economic system. 


II. The Socialist Finance Minister 


Hilferding’s brief first tenure as Finance 
Minister began in August 1923, at the height 
of the hyperinflation, when Gustav Strese- 
mann was called upon to form a coalition 
government. Hilferding clearly inherited a 
Situation which called for immediate and 
radical action. Hilferding had the opportun- 
ity to adopt Lenin’s dictum (as reported by 
Keynes, 1963, p. 77) and attempt to “destroy 
the Capitalist System” by debauching the 
currency. But Hilferding did not want to 
destroy capitalism; he was not looking for an 
economic collapse, but rather “a collapse 
which will be political and social...” (1981, 
p. 366), amounting to a social and political 
transformation of the capitalist economy. For 
Hilferding, the pressing problem was that of 
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domestic inflation. Renegotiation on repara- 
tions, and almost all else, required monetary 
stabilization as a precondition. 

It is difficult, if not impossible, to gauge 
the nature and extent of the gulf between the 
theory of Finance Capital and Hilferding’s 
policies as Finance Minister. One would as- 
sume that Part I of Finance Capital, “Money 
and Credit,” would be relevant to his politi- 
cal practice, particularly in an era of hyper- 
inflation. For some of his critics, it was rele- 
vant; that was one of Hilferding’s problems. 

Part I is probably the most controversial 
portion of the book. It was about this section 
that Lenin expressed the reservation that Fi- 
nance Capital “gives a valuable theoretical 
analysis” despite an unspecified “mistake the 
author commits on the theory of money” (p. 
11). Even Hilferding’s theoretical ally Kaut- 
sky (see Harold James, 1981, p. 852) voiced 
disagreement, and Schumpeter dismissed it 
as “rather old-fashioned monetary theory” 
(1954, p. 881). So too with modern commen- 
tators: The editor of the new English transla- 
tion describes it as “[pJerhaps the least suc- 
cessful part of the book” (p. 5); reviewer 
Anthony Brewer (1983, p. 102) suggests skip- 
ping the section; and David Harvey (1982, 
pp. 290-92), following de Brunhoff, situates 
many of Hilferding’s errors in his misreading 
of Marx on money. 

One of the primary tasks in Hilferding’s 
(1981) treatment of money is to offer an 
explanation of the determination of the value 
of a pure, nonredeemable, state paper mon- 
ey; an explanation of the “modern monetary 
experience” of Holland, Austria, and India. 

Hilferding’s monetary doctrines do not rest 
comfortably in any of the standard monetary 
camps. He accepts that “ever since Tooke’s 
demonstration, the quantity theory of money 
has been rightly regarded as untenable” (p. 
47); however, “there is a reluctance to give 
due recognition to the influence of quantity 
on the value of money even where it really is 
the determining factor, as in the case of 
paper money and depreciated currency” (p. 
50). 

From Hilferding’s perspective, the theore- 
ticians of the Cuno government, the Knapp- 
Helfferich school, simply went too far in 
their rejection of the quantity theory and 
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were stymied by their value theory from de- 
vising a theoretically satisfactory explana- 
tion. For Hilferding, “The quantity theory, 
then, holds good for a currency with sus- 
pended coinage. After all, the theory was 
formulated as a generalization of the experi- 
ence with unsettled currencies at the end of 
the eighteenth century in America, France 
and England” (p. 55). 

He gives a number of reasons for the 
impossibility of a pure paper currency sys- 
tem. “A pure paper currency is, therefore, 
impossible as a permanent institution, be- 
cause it would subject circulation to constant 
disturbances” (p. 57). However he lays out a 
system in the “abstract” in which the quan- 
tity of “legal tender state paper money” 
could not be increased, and “[t]he impossi- 
bility of increasing the supply of paper mon- 
ey would protect it against depreciation” (p. 
57), while banks could provide an endoge- 
nous credit money component to prevent 
appreciation. “Under such circumstances, 
paper money would behave as gold does 
today....” However, “reality” throws up 
three obstacles to such a scheme: 


In the first place, this paper money 
would be valid only within the bound- 
aries of a single state. For settlement of 
international balances, metallic money 
with an intrinsic value would be re- 
quired; and if this requirement is to be 
satisfied, the value of the money in 
domestic circulation must be kept on a 
par with the medium of international 
payments to avoid the disruption of 
commercial relations. [pp. 57-58] 


Second, “there is no possible guarantee that 
the state will not increase the issue of paper 
money.” He ends with a third reason: “mon- 
ey with an intrinsic value—such as gold—is 
always needed as a means of storing wealth 
in a form in which it is always available for 
use.” For Hilferding, explanation of Ger- 
many’s inflation was straightforward. 

Hilferding’s analysis would require linking 
of the mark. to gold, primarily to constrain 
the state’s financial activities. But also, for 
him capitalism maintains a certain infatua- 
tion: . 
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Credit collapses, and thus suddenly de- 
serted capitalism returns in despair to 
its first love, to gold.... Capitalism 
thought that it had long since liberated 
itself from the domination of gold, but 
now it experiences a bitter disillusion- 
ment, and shaken by panic reorganizes 
its continuing dependence. But such 
crises are cathartic. ... Nevertheless, the 
more capitalism succeeded in establish- 
ing its own domination, the less did it 
allow itself to be bound by this golden 
chain. The loved one, once so demand- 
ing, learns to be more modest and is 
eventually satisfied with the role of 
someone in reserve... Her demands 
may become excessive, and she may 
occasionally refuse her favors alto- 
gether, but these moods do not last 
long and things soon return to normal. 
Gold has lost, once and for all, its 
absolute domination... . [p. 274] 


He saw that even the authority of the state 
was limited ultimately under the laws (and 
loves) capitalism. In October of 1923, Keynes 
was writing: 


A regulated non-metallic standard has 
slipped in unnoticed. It exists. Whilst 
the economists dozed, the academic 
dream of a hundred years, doffing its 
cap and gown, clad in paper rags, has 
crept into the real world by means of 
the bad fairies—always so much more 
potent than the good—the wicked 
Ministers of Finance. [pp. 208-09] 


The Minister Hilferding, perhaps not suffi- 
ciently wicked, accepted limits on the powers 
of even the bad fairies. 

To most interests, any return to gold ap- 
peared strongly deflationary in the context of 
the German situation. But in Hilferding’s 
theory it was not necessarily the case. For 
with a stable money, the banking system 
could create a sufficient quantity of domestic 
credit money to maintain the “social mini- 
mum of circulation.” But, moreover, in spite 
of any deflationary implications, there ap- 
peared no alternative. 

Opponents to the return to gold possessed 
as one alternative, Helfferich’s “ryemark/ 


VOL. 75 NO. 2 


rentenmark” scheme, which appeared to 
avoid the deflationary implications of return- 
ing to gold while instilling public confidence 
in a new currency; partly a scheme, partly a 
bluff (see Erich Eyck, 1963). 

Hilferding’s role in the ultimate action is 
unclear. He served as Finance Minister from 
mid-August to the end of September, and 
the currency reform was introduced in mid- 
October after Hilferding had been forced to 
resign. The ultimate plan adopted was a hy- 
brid of the two proposals with a Rentenbank 
being established, issuing notes backed by 
mortgages with the value not tied to rye, but 
instead to gold. The other crucial aspect was 
a restriction on the Reich in terms of dis- 
counting its bills with the Reichsbank. 

Hilferding returned to the post of Finance 
Minister in June of 1928 in the coalition 
government of Hermann Muller. This year 
marked the last of the “golden years” with 
unemployment of 7 percent, just before the 
massive collapse driving unemployment be- 
yond 30 percent by 1932. Hilferding re- 
mained in office until December 1929 when 
he resigned in a controversy surrounding the 
negotiations of a state loan with an Ameri- 
can banking concern. The primary concern 
of Hilferding in this period was the control 
of the budget and arrangements to “fund,” 
as opposed to monetize, that portion that 
could not be covered by taxes. The deficits 
from the budgets of 1926 and 1927 had 
created funding problems and the unemploy- 
ment insurance credits were rapidly mount- 
ing. Hilferding proposed both budget reduc- 
tions and tax increases, policies that met 
with wide opposition, all the while resisting 
“inflationist” schemes. 

So, though not necessarily a “hard-money” 
man, Hilferding was a “sound-money” one. 
His position seems remarkably close to that 
of an individual who politically could not be 
more different, an American contemporary, 
J. Lawrence Laughlin, who also thought of 
himself as a monetary doctor of sorts. Both 
rejected the quantity theory, except for the 
case of inconvertible state paper money; and, 
moreover, both rejected the viability of such 
an institution as a permanent arrangement. 
Both accepted some form of the so-called 
“real bills” doctrine and possessed some form 
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of “objective” value theory. Theoretical con- 
sistency and policy construction often pro- 
duces peculiar bedfellows. 


HI. Theory and Practice 


Given Hilferding’s notion of the increasing 
concentration and centralization of finance 
capital, an idea that ultimately matured into 
his concept of “organized capitalism,” he 
seems to have thought that it would be better 
to simply let the system evolve, according to 
its own inherent logic. Let the system de- 
velop organizational forms and mechanisms 
to cope with the surface manifestations of 
the underlying contradictions, and then sim- 
ply take it over, by democratic means, with 
its essentially “socialistic” organizational 
structure already in place. 

Analysis of Hilferding’s theoretical stance 
is both complemented and complicated by 
the fact that his political activity seems to 
have offered the opportunity to test his the- 
ory. It is a widely held view, particularly on 
the left, that, to quote Sweezy: “his record, 
like that of the Social Democratic Party it- 
self, was one of unbroken failure. As Finance 
Minister he was equally ineffective in dealing 
with inflation in 1923 and with impending 
depression in 1929” (pp. xvii-xviii). 

Gerd Hardach et al. echo this view and 


` write that Hilferding “made drastic mistakes 


on virtually every relevant economic question 
of the time: on structural unemployment in 
the 1920s, on the outbreak of the world crisis 
and finally on stabilization policy” (1978, p. 
56). These authors attribute these “drastic 
mistakes” to Hilferding’s “...complete re- 
formism. Marxist theory was...only a rhe- 
torical reference point—for concrete analysis 
social democracy relied on bourgeois eco- 
nomics” (p. 56). 

Hilferding seemed to view Marxian politi- 
cal economy as having an almost positivistic 
scientific autonomy. 


...[S]o far as Marxism is concerned the 
sole aim of any inquiry—even into 
matters of policy—is the discovery of 
causal relationships.... According to 
the Marxist conception, the explana- 
tion of how such class decisions are 
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determined is the task of a scientific, 
that is to say a causal, analysis of policy. 
The practice of Marxism, as well as its 
theory, is free from value judgements. 


[p. 23] 


This view of Marx and this separation of 
Marxist political economy from some inher- 
ent working class-perspective can be sensed 
from Schumpeter’s evaluation of Hilferding’s 
as Finance Minister: 


The minister Hilferding, much too good 
an economist not to see what was wrong 
and much too good a Marxist not to 
realize that there are situations in which 
_ anticapitalist policy is in the end anti- 
~ socialist, actually went so far as to at- 
tempt a very ‘capitalistic’ fiscal reform. 
[1939, p. 715] 
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Korekiyo Takahashi and Japan’s Recovery 
from the Great Depression 


By Dick K. NANTO AND SHINJI TAKAGI* 


The economic policies of Japan’s Finance 
Minister, Korekiyo Takahashi, during the 
Great Depression are more than a curious 
footnote in economic history. By 1932, 
Takahashi’s interventionist policies had re- 
versed Japan’s economic decline. They also 
preceded similar measures adopted in other 
countries. Takahashi has even been char- 
acterized as Japan’s Keynes, because of his 
use of deficit-financed, fiscal stimuli. He also 
has been blamed for his role in initiating in 
Japan the process of expanding military ex- 
penditures to stimulate the economy. 

This paper takes a second look at the 
Japanese economy during the early years of 
the Great Depression, with a particular refer- 
ence to the policies of. Takahashi. Two major 
questions addressed relate to the Keynesian 
origin of his ideas and the extent to which 
his policies contributed to the subsequent 
economic recovery. 


I. Economic Background 


In real terms, the Great Depression scarce- 
ly occurred in Japan. From 1926 through the 
1930’s, real gross national product (GNP) in 
each succeeding year never declined from its 
previous level. The economy did experience 
some stagnation in the 1929-31 period; real 
GNP rose by only 0.5 percent in 1929, 1.1 
percent in 1930, and 0.4 percent in 1931. For 
the remainder of the 1930’s, however, real 
GNP grew at an average annual rate of 5.8 
percent. 

Real gross domestic product (GDP) by 
sector, however, did decline from peak to 
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trough during the 1928-33 period; it fell by 
7 percent overall, 12 percent for agriculture, 
7 percent for construction, 6 percent for 
transportation and communications, and 25 
percent for commerce and services. For 
manufacturing and mining, however, real 
gross domestic production rose in each year 
of the Great Depression except for 1932, 
when it dropped by 1 percent. 

What did occur during this time were 
severe upheavals in Japan’s monetary and 
fiscal systems in concert with worsening eco- 
nomic conditions abroad. This caused overall 
stagnation, declines in production in some 
sectors, a severe deflation, and rapid losses in 
Japan’s gold reserves. This was compounded 
by major crop failures and sharp reversals in 
monetary and fiscal policies. 

Declines in nominal GNP levels defined 
the dimensions of the depression for most 
producers. The GNP dropped by 1 percent 
in 1929, 10 percent in 1930, and 9 percent in 
1931, before beginning to recover. The de- 
clines were caused, however, mostly by a 
drop in prices and not in production. 

In Japan, the episode of the Great Depres- 
sion was preceded by a decade of general 
economic stagnation following the wartime 
boom of 1914-18 and was precipitated by a 
series of political and economic events that 
began with the financial panic of 1927. 

In 1927, following the closing of the Bank 
of Taiwan, bank runs swept the nation. By 
the time a three-week moratorium was de- 
clared, as many as 27 banks had suspended 
operations. The Bank of Japan came to the 
rescue by opening its discount window and 
nearly tripling its loans in one month. As the 
crisis ended, banks were awash in liquidity 
but reluctant to make risky loans. 

As the economy continued to perform 
sluggishly, pressures began to build to return 
to the gold standard. Bankers wanted to be 
able to invest their excess liquidity overseas, 
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while the Ministry of Finance was facing the 
need to refinance 230 million yen in govern- 
ment bonds held abroad (Kozo Yamamura, 
1972, p. 195). 

Under these circumstances, the Kenseikai 
party formed a new cabinet in July 1929 with 
its Finance Minister, fiscally conservative 
Junnosuke Inoue, who had long advocated 
returning to the gold standard. On January 
11, 1930, just three months after the Great 
Crash on Wall Street, Japan went back to the 
gold standard at the higher pre-World War I 
parity for the yen. 

In retrospect, there could not have been a 
worse time to return to the gold standard. 
Japan was hit by a modern-day gold rush 
never thought possible by the Kenseikai. In 
1930, 309 million yen in gold left Japan, and 
the money supply fell by 13 percent. Prices 
dropped by 10 percent, causing the real mon- 
ey supply to fall by 2.5 percent, and produc- 
tion in certain sectors to decline. Compound- 
ing these problems was a fall in foreign 
demand for Japanese exports of silk and 
cotton. 

Despite these worsening economic devel- 
opments at home and abroad, the govern- 
ment and financial leaders still favored the 
gold standard as late as mid-1931. Attitudes 
began to change, however, with the collapse 
of the European financial market in July, a 
deteriorating military situation precipitated 
by the Manchurian Incident in September, 
and the abandonment of the gold standard 
by England in September. 

Under these circumstances and early into 
the Great Depression, the Seiyukai party re- 
gained power and called Takahashi, then 77, 
back from retirement to serve as Finance 
Minister for the fifth time. 


Il. Korekiyo Takahashi—-The Man 


Korekiyo Takahashi was born in 1854, the 
year Commodore Perry sailed his black ships 
into Tokyo Bay, and died under the weapons 
of military assassins in 1936; the year that 
Keynes’ General Theory was published. Seven 
times appointed Finance Minister, Taka- 
hashi was one of Japan’s premier Ministers 
of Finance and molders of economic policy 
(Kiyoshi Oshima, 1969). 
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Adopted into a low-ranking samurai 
family, Takahashi learned English and in 
1867 was sent to the United States for fur- 
ther study. There, contrary to an initial 
agreement, he ended up as an indentured 
servant. Rescued from this servitude through 
the intervention of an American friend, he 
returned to Japan in 1868 after hearing of 
the Meiji Restoration. 

Takahashi became the first Director of the 
Patent Office in 1884 and later went to 
Europe and the United States to study patent 
law. After a failed silver mining venture in 
Peru, he joined the Bank of Japan in 1892 
where his assignments included selling war 
bonds in the United States and Europe dur- 
ing 1904-07. In 1911, at the age of 57, he 
became Governor of the Bank of Japan. 

After reaching the top at the Bank of 
Japan, new horizons beckoned Takahashi. In 
1913, he joined the Seiyukai and was soon 
appointed Finance Minister. Over the next 
fifteen years, he served in that capacity under 
four different cabinets, including one of his 
own. When he was called back to handle the 
1927 financial panic, he was already over 
70-years-old and in semiretirement. He im- 
mediately declared a 21-day moratorium on 
payments of debts, rode out the panic, and 
resigned after only 42 days in office. 

The 1927 panic, however, was only a 
harbinger of things to come. In December 
1931, as Japan was slipping into the Great 
Depression, he was appointed Finance Min- 
ister for the fifth time and was destined to 
serve under two more cabinets until his death 
on February 26, 1936. 


WI. Takahashi’s Economic Policies 


Takahashi lost little time in reversing the 
contractionary economic policies of the pre- 
vious cabinet when he resumed office at the 
end of 1931. The result has been described as 
“one of the most successful combinations of 
fiscal, monetary, and foreign exchange rate 
policies, in an adverse international environ- 
ment, that the world has ever seen” (Hugh 
Patrick, 1971, p. 256). The recession that had 
begun in 1930 was reversed by late 1932, and 
Japan escaped most of the ravages of the 
Great Depression. 
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The essence of Takahashi’s economic 
policies included: 1) the abandonment of the 
gold standard (December 1931) and export 
promotion; 2) low interest rates; and 3) def- 
icit spending financed by the sale of bonds 
through the Bank of Japan (beginning with 
the fiscal 1932 budget) (Shiro Mori, 1975). 


A. The Gold Standard 


The decision to go off gold likely would 
have been made regardless of who was Fi- 
nance Minister. Japan probably would not 
have continued much longer on the standard 
after England had already abandoned it, after 
Japan’s reserves of gold had dropped in two 
years from 1,343 million to 557 million yen, 
and after much of the business community 
had turned against it. 

Still the decision fit into Takahashi’s view 
of the world. He was highly nationalistic and 
somewhat of a mercantilist. He had opposed 
the gold standard in the early 1920’s and felt 
Japan’s hard-earned gold reserves should be 
retained— partly to finance colonial activities 
on the Asian continent and partly as a re- 
serve against future contingencies. He also 
opposed the attempt to raise the exchange 
value of the yen. 

After the yen’s ties to gold were severed, 
the exchange rate with the dollar depreciated 
by 50 percent in 1932 and another 50 per- 
cent in 1933 before recovering somewhat in 
1934. For the four years under Takahashi, 
the exchange value averaged 4.0 yen as com- 
pared with 2.2 yen per dollar for the four 
years prior to his becoming Finance Minis- 
ter. 

The devaluation of the yen was allowed 
in order tọ stimulate exports. As the econo- 
my was stimulated, exchange controls were 
imposed to keep imports from rising too 
fast. Such exchange controls preceded those 
adopted by the United States, England, and 
Germany (Takafusa Nakamura, 1983, p. 
233). 

The result was a dramatic rise in Japanese 
exports of goods and services both in nomi- 
nal and real terms. Nominal exports, which 
had dropped by 25 percent in 1930 and 16 
percent in 1931, rose by 22 percent in 1932 
and 25 percent in 1933. In real terms, ex- 
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ports, which had risen by only 7 percent over 
the previous two years, jumped by 19 percent 
in 1932 and 6 percent in 1933. The current 
account surplus accounted for 38 percent of 
the rise in real GNP over the 1932-33 period. 


B. Low Interest Rates 


Takahashi had been a long-time advocate 
of low interest rates in order to promote 
business investment and expansion. He had 
been criticized after World War I for helping 
inefficient industries through such policies 
and postponing their needed adjustment. His 
experience as Governor of the Bank of Japan 
and close ties to the business community 
reinforced his adherence to this policy. Low 
interest rates also were needed to sell govern- 
ment bonds and finance the debt. 

Takahashi, furthermore, linked interest 
rates to income distribution and consump- 
tion demand. He thought high rates reduced 
the share of income going to labor, which 
reduced the purchasing power of the people, 
lowered demand, and caused recessions. A 
low interest rate policy, he argued, was the 
most effective policy tool to counteract a 
recession (1936c, p. 235). 

Under Takahashi, the Bank of Japan 
lowered its discount rate from 5—6 percent to 
about 3 percent (by 1935). Other interest 
rates followed this downward trend. In 1932, 
the real call-money rate (a market rate) like- 
wise dropped from about 15 percent to 6 
percent and remained at less than 1 percent 
for the remainder of the Takahashi years. 

Partly as a result of this policy, real gross 
domestic fixed capital formation recovered to 
its 1929 peak by 1933 and rose steadily 
thereafter. 


C. Deficit Spending 


Until 1932, when Takahashi became Fi- 
nance Minister, Japanese government bor- 
rowing for deficit spending had been done 
for specific purposes, such as public works, 
reconstruction, or war. Under Takahashi, 
however, funds from new debt issued could 
be used for general government expendi- 
tures. Government debt, moreover, was al- 
lowed to be financed by selling bonds to the 
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Bank of Japan, which then resold them to 
the public. This constituted the beginning of 
“open market operations” in Japan, a term 
Takahashi (1936a, p. 579) used in its English 
form. 

Government fiscal policy, which was turn- 
ing expansionary in Inoue’s last year, then 
switched completely from attempts to cut the 
budget and reduce debt to deficit-financed 
spending. Net central government expendi- 
tures, which had fallen by 19 percent since 
their peak in 1928, rose by 32 percent in 
1932 and another 16 percent in 1933. Over 
these two years, increased government con- 
sumption and capital formation accounted 
for 29 percent of the total increase in real 
GDP. 

Of course, some of the rise in government 
spending was a natural consequence of pres- 
sures by the military and emergency ex- 
penditures for local relief for farmers be- 
cause of crop failures. Of the large increases 
in government expenditures in 1932 and 
1933, approximately half were accounted for 
by increased military spending. By 1935, 78 
percent of the total rise in central govern- 
ment expenditures had been in the military 
accounts. Relief for farm villages also was 
important, but the bulk of these expenditures 
came from local jurisdictions, not from the 
central government, 


IV. The Keynesian Origin of 
Takahashi’s Policies 


The expansionary economic policies ad- 
vocated by Takahashi were similar to those 
he had pursued during previous recessions. 
During his later years, however, his justifica- 
tion for them and his understanding of their 
impact on the economy seemed to have 
acquired an increasingly Keynesian nature. 

In terms of foreign exchange policy, 
Takahashi thought the yen’s value should be 
set by the market (1936a, p. 423). Like 
Keynes, he opposed going back to the gold 
standard at the prewar parity, and he consid- 
ered internal price stability to have prece- 
dence over external balance (Keynes, 1923, 
pp. 140-76). 

Takahashi’s low interest rate policy was 
Keynesian in the sense that it was based on 
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the link between the monetary and the real 
sectors. His perception of this link was not as 
complete as that in The General Theory, but 
he saw changes in monetary conditions 
affecting real output through changes in 
wages and interest rates. Takahashi was 
skeptical of the quantity theory of money as 
a basis for policy (1936b, pp. 217-18). 

Takahashi justified increased government 
expenditures, especially for the military, in 
terms of the expenditure multiplier and the 
business activity they generated. In October 
1929, he demonstrated his knowledge of the 
Keynesian multiplier in an explanation of 
what is now considered to be the paradox of 
thrift. He noted that if an individual were to 
save new income instead of spending it, the 
multiplier would be 1. If the money were 
spent, however, he thought the multiplier 
would be as high as 20 to 30 (1936c, p. 247). 

The fact that Takahashi justified govern- 
ment spending te stimulate employment and 
economic activity in terms of the multiplier, 
however, does not mean, as many have 
argued, that his ideas predated Keynes, or, 
as one author has postulated, that he could 
not have given the speech in 1929 before 
Keynes published his General Theory (Shogo 
Sasahara, 1981, p. 225). The distinctive con- 
tribution of The General Theory was not the 
advocacy of a policy of public works 
expenditure. Such a policy had already been 
argued by Keynes in 1929 in an influential 
pamphlet coauthored with Hubert Hender- 
son entitled, Can Lloyd George Do It? (Don 
Patinkin and J. C. Leith, 1977, p. 9). This 
pamphlet not only explained the difference 
between primary and secondary effects of 
government spending, but laid out the idea 
of the expenditure multiplier. 

How Takahashi acquired the concept of 
the expenditure multiplier is not known, but 
it is quite likely that he had read the Keynes- 
ian description of it by 1929. He was an avid 
reader of foreign books and periodicals, in- 
cluding the London Times (Ministry of 
Finance, 1977, p. 128). He kept abreast 
of theoretical developments in economics 
abroad and usec them in his public state- 
ments. In a 1933 speech, for instance, he 
quoted Irving Fisher and used the results of 
a University of Chicago economic seminar 
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that he had translated in arguing for a coun- 
tercyclical fiscal policy (1936a, p. 559). He 
also advocated several ideas which had ap- 
peared in Keynes’ earlier writings on money. 
Takahashi, however, understood that fi- 
nancing government expenditures by issuing 
debt was limited by the ability of the public 
to absorb it. Beyond that it becomes infla- 
tionary. In Takahashi’s words, “the limit 
comes when the effect of the additional funds 
raised by issuing debt has no value in foster- 
ing private industry and, therefore, no 
stimulus on sound development” (1936a, pp. 
54-55.) He saw this limit being reached in 
1935 when he made the fatal decision to 
attempt to rein in military spending. 


V. Factors Underlying the Economic Recovery 


Regardless of the origin of the ideas be- 
hind the policies advocated by Takahashi, it 
is of independent interest to assess their 
quantitative impact on the subsequent eco- 
nomic recovery that started towards the end 
of 1932. 

Since the beginning of the recovery coin- 
cided with the revision of the government 
budget, and the subsequent expansion paral- 
leled the continuation of the budgetary def- 
icit in succeeding years, the contribution of 
Takahashi’s fiscal policies to the economic 
recovery has not been questioned much in 
Japan. Recently, however, some have noted 
the strong recovery in private investment 
during the early phase of the recovery and 
suggested that the economic expansion was 
actually led by the private sector (K. Shima, 
1983, pp. 108-13). 

In order to test the effect of various eco- 
nomic variables on real GDP, we use Granger 
causality tests (C. W. J. Granger, 1969; R. J. 
Gordon and J. A. Wilcox, 1981). These were 
done by using an F-test to determine whether 
changes in real GDP can be explained by 
variables other than the lagged value of real 
GDP, itself. The tests were performed by 
using annual data for the period 1920-40, 
with the current and two lagged values of 
several independent variables, of which five 
were significant. Since only annual data could 
be employed, current values were also in- 
cluded to capture the feedback process dur- 
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TABLE 1— GRANGER CAUSALITY TESTS ON 
JAPAN’S REAL GDP, 1920-40? 





t-Ratio F-Statistics 
Two Current and 

Independent Current Lagged Lagged 
Variable Value Values Values 
Consumer 2.144° 2.656 1.771 

Price Index (1.608) (1.447) (0.966) 
Export 3,304 4.009 3.660° 

Price Index (2.478)® (1.447) (2.179) 
Yen/Dollar 1.958° 2.784° 2.119 

Exchange Rate (1.942)° (0.499) (1.631) 
Real Central 

Government 1.641 1.455 4.930” 

Expenditures (1.621) (0.774) (4.016)? 

Real 1.921° 0.322 3.316° 

Domestic Debt (0.790) (0.130) (3.601)? 
Real Private 1.683 1.933 1.633 

Investment (1.245) (0.432) (0.733) 


Sources: Underlying data from Ohkawa et al, (various 
years); Bank of Japan, Economic Statistics of Japan, 
annual issues; Oriental Economist Yearbook, annual is- 
sues. 

a The results for money supply, interest rates, and 
real exports were insignificant and not reported. Al- 
though insignificant, the results for real private invest- 
ment are reported in view of the current debate on its 
role in the recovery. Figures based on log and level (in 
parentheses) are shown. 

> Significant at 5 percent. 

€ Significant at 10 percent. 


ing the same time period. Summary statistics 
from these tests are presented in Table 1. 

Note that real private investment had little 
causal (lagged) as well as contemporaneous 
(current) impact on real GDP. Although, not 
surprisingly, real central government ex- 
penditures and real domestic debt did have a 
significant contemporaneous impact, they 
had little causal effect on real GDP. 

What did have significant causal as well as 
contemporaneous effects were external price 
developments, captured by exchange rate and 
export price movements. It was also found 
that, in terms of the impact elasticity of the 
current value, the consumer price index 
(0.569) had the strongest impact on real GDP 
of all the independent variables. 

The above results, however, are subject to 
the usual interpretational limitations associ- 
ated with Granger causality tests. Moreover, 
they are more limited by the use of a re- 
latively long, annual time-series. Use of 
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monthly or even quarterly data might pro- 


vide a better basis for interpreting the causal- 


relationships observed among different eco- 
. nomic variables, if such time-series were 
available. 

Given these limitations, however, the i im- 
portance’of price factors—primarily brought 
about by Takahashi’s exchange rate policies 
—in the subsequent economic recovery is 
clearly indicated. On the other hand, the 
contribution of fiscal policies; as important 
as they may be from the point of view of the 
history of economic thought in Japan, may 
well have been given too much credit. 
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RISK PERCEPTION AND MARKET PERFORMANCE?* 


Financial Risk and the Burdens of Contracts 


By HERMAN B. LEONARD AND RICHARD J. ZECKHAUSER* 


‘A young artist we know was recently ap- 
proached by a mail-order marketing com- 
pany affiliated with a major credit card. She 
was asked to develop designs for use on sets 
of high-quality china to be marketed nation- 
ally. The company initially offered to 
purchase the designs on a straight commis- 
sion basis—our friend would receive a per- 
centage of gross sales. She asked to be paid a 
fixed fee instead. 

This request seems odd. It might indicate 
that she distrusted her artistic capacity for 
this task (she didn’t), that she would slack off 
(she wouldn’t), or that she distrusted their 
marketing skills (she did, but she hardly 
wanted to tell them). The company’s royalty 
proposal provides a financial incentive for 
quality, but it conveys a mixed message. To 
induce a large investment of the artist’s time, 
the company should have tried to persuade 
her that it was confident of selling many sets. 
The royalty offer suggests instead that the 
firm fears only a few sets will be sold, and 
wants to protect itself against excessive 
artist’s fees per set. 

The negotiation concluded with the com- 
pany agreeing to pay an attractive fixed fee. 
This arrangement placed the marketing risk 
on the company, which is likely both to 
perceive it as smaller and to be better able to 
bear it no matter what its size. It also removed 
any incentives to undermarket that might 
have been created by a royalty agreement. 


*Discussants: George Akerlof, University of Cali- 
fornia-Berkeley; Kenneth J. Arrow, Stanford Univer- 
sity; Gary S. Becker, University of Chicago. 


*John F. Kennedy School of Government, Harvard 
University, Cambridge, MA 02138. We are indebted to 
Kenneth Arrow, Gary Becker, and Howard Kunreuther 
for helpful comments, and to Nancy Jackson for edi- 
torial assistance. 
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But the contract gives the artist no direct 
incentive to spend the extra time to make 
these designs superlative (such efforts would 
be repaid by attracting future business, how- 
ever). 

This contract clearly attends to financial 
risk. The effects of variance in the outcome 
are borne by the party better able to absorb 
them. But it is difficult to assess the risk- 
assignment aspects—how much our friend 
“paid” to get the insurance she bought, or 
for the negative signal about confidence she 
had to send to get it-—because they are inter- 
twined with a collection of other messages 
and complicated by other motivations. A 
basic tenet of economics is that joint gains 
from trade arise from differences between 
the parties (Leonard and James Sebenius, 
1983). But the parties must simultaneously 
discover and exploit their differences; thus a 
contract becomes not merely a division of 
known gains, but a device for revealing them 
as well. Even relatively simple contracts are 
asked to carry a whole collection of informa- 
tional and incentive burdens. Risk percep- 
tions (Amos Tversky and Daniel Kahneman, 
1974), risk preferences, and the chosen allo- 
cation of risk between the parties (Kenneth 
Arrow, 1971) are three elements of the col- 
lection; they may be difficult to see through 
the veil of the others. 


I. Multiple Burdens 


Contracts must carry multiple burdens 
when outcomes—and possibly inputs—are 
uncertain or unknown. Financial risk is rec- 
ognized in the form of contracts: in what will 
be exchanged, under what contingencies. But 
this is not the only issue a given contract is 
designed to resolve, and often it is not the 
most important one. The form of contracts 
becomes particularly important when at least 
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one party is in doubt about outcomes be- 
cause of uncertainty about the inputs that 
can or will be supplied by another. 

In the traditional market paradigm, cer- 
tainty and full information prevail, and the 
function of contracts is simply to divide the 
known outcome(s) efficiently. For example, 
wages must be set so that conditions of com- 
petitive equilibrium in labor markets are 
satisfied. Contracts simply specify exactly 
what will be exchanged, governed by what 
contingencies, and at precisely what price. 
Modern economics, in contrast, has ex- 
amined a variety of forms of ignorance and 
the modifications of contracts that may arise 
to cope with them. Ignorance about random 
influences on outcomes (i.e., pure uncertainty 
about the future values of random variables) 
is in many ways the simplest form of missing 
information. Actual outcomes vary around 
their expected values; financial theory ex- 
amines the consequences of that variance in 
a world where individuals have different per- 
ceptions of risk and different aversions to it. 
It prescribes modifications of contracts that 
efficiently divide both the expected outcome 
and the variance, and capture all relevant 
information possessed by at least a few par- 
ticipants in the market. If these were our 
only forms of ignorance, and if no informa- 
tion were closely held, financial markets could 
readily deal with risk, and we would be able 
to discern that they were doing so. 

Two additional major forms of ignorance 
—about characteristics and about perfor- 
mance —have important consequences for 
contracting, however. Signaling theory is 
concerned with how we use observed pur- 
chases, which may include contract provi- 
sions offered, to reveal what cannot other- 
wise be discovered at such low cost (Michael 
Spence, 1974). Often we can arrange con- 
tracts or set conditions before entering 
contracts that will successfully distinguish 
people with materially different but unob- 
servable characteristics, even when some of 
them would prefer to mask the differences. 
Agency theory starts from the proposition 
that principals cannot costlessly monitor the 
efforts or performance of agents they retain 
(Michael Jensen and William Meckling, 1976; 
John Pratt and Zeckhauser, 1985). Accord- 


MAY 1985 


ingly, contracts must be concerned with pro- 
viding motivation—that is, with enforcement 
(or at least support) of the intended bargain. 

Simple contracts cannot always address all 
of these concerns simultaneously. The needs 
are at least distinct, and they are often in 
conflict. By analogy to a lesson of Jan 
Tinbergen, a few contract parameters may 
not be enough to address the concerns sep- 
arately. Moreover, interactions of contract 
burdens can result in unexpected inefficien- 
cies. For example, signals may be costly to 
obtain, but once purchased they do not typi- 
cally affect marginal payoffs, and hence do 
not distort incentives. But when signaling is 
part of a complex package that must provide 
motivation and distribute risk, the resulting 
imperfect contract often does involve mar- 
ginal distortions. Were there no risk aver- 
sion, such difficulties could be avoided, by 
merely letting the agent reap all the benefits 
from the outcome, that is, by selling him the 
company. If more than one agent is contrib- 
uting effort, even this scheme will not work. 


II. Worker Selection 


These conflicts can arise even when there 
is no uncertainty about future random occur- 
rences. Consider a firm that wants to hire the 
best available salesperson—the one who will 
sell most. Potential workers know exactly 
how much they would sell, but the firm does 
not. Each worker has the same reservation 
wage. Effort is not involved, just human 
capital (Gary Becker, 1964). The contract 
must both identify the best salesperson and 
divide the value of production between the 
firm and the worker. Clearly, no simple salary 
offer can distinguish among workers (either 
all or none would want the sales job, depend- 
ing on whether the sales salary exceeded the 
reservation wage). A commission contract 
does provide this distinction. If the firm 
knows how good the best salesperson is, it 
can simply offer a commission rate low 
enough so that only the salesperson with 
greatest ability can earn more than the re- 
servation wage. If the firm does not know the 
maximum ability in the population, it can 
still arrange the appropriate selection. For 
example, it can offer the job at auction, 
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hiring whoever agrees to accept the lowest 
commission rate. 

If we ask more of this contract, it too 
becomes insufficient. Suppose, for example, 
that actual sales are distributed around ex- 
pected values known to workers, and that 
potential salespeople are risk averse while the 
firm is not. Then potential sales workers’ 
desires to purchase insurance will conflict 
directly with the need to reveal which among 
them is the most able. The equilibrium must 
involve some use of royalties as a device to 
distinguish ability levels. But the participant 
selected through this sieve would prefer that 
the bargain be in the form of salary only. 
Similarly, a contract like this may partially 
reveal and accommodate differences in per- 
ceptions of risk, in work disincentives (and 
therefore prospective effort levels), and other 
features that both parties cannot perfectly 
observe—but only in exceptional circum- 
stances will it be possible for a reasonably 


simple contract to achieve a, fully efficient ` 


result. i 

A second example shows the interaction of 
risk aversion with other contract conditions 
more fully. Suppose we have three types of 
potential sales workers, each with reservation 
wage 100, with risk aversion and human 
capital (indexed by a normal distribution on 
output) as indicated: 


Salesperson Type 
1 ; 2 
Potential Sales Profit 
Mean 100 110 120 
Standard Deviation’ 10 10 30 
Risk Aversion none severe severe 


What form of contract will both select the 
right salesperson for the job and distribute 
risk efficiently between whoever is selected 


lIn Appendix I (available on request), we spell out a 
more elaborate example in which neither a simple salary 
offer nor a commission offer successfully separates 
workers by ability in a competitive labor market setting. 
Only a combination of salary and commission can sup- 
port an efficient equilibrium. Even this more complex 
contract structure is unable to provide appropriate sep- 
aration when we add to the contract the further burden 
of allocating risk efficiently. 
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and the risk-neutral firm? One strategy would 
be to offer the firm for sale to the highest 
bidder, at the price quoted by the second 
highest bidder. This has the standard incen- 
tive compatibility of any Theodore Groves 
(1973)/Edward Clarke (1971) scheme, but 
honest elicitation is not enough in this case. 
Given sufficient risk aversion on the part of 
bidders 2 and 3, the highest bidder will be 
1—the least able of the lot. We can elicit 
signals about who is best by selling a stake in 
the firm—for example, we might set a com- 
mission rate of 10 percent and give the posi- 
tion to whoever will accept the lowest salary. 
But this may lead to the selection of bidder 2 
over bidder 3. 

A less common contract does manage to 
select the right bidder. Suppose we offer a 
salary of $99 and announce that we will also 
offer profit sharing to whoever bids the lowest 
share (we refer to such a contract as a 
“sliver,” since a small fractional equity stake 
in the enterprise has been transferred to the 
agent). To maintain incentive compatibility, 
the sharing rate will be whatever is bid by 
the second lowest bidder. The fact that the 
fraction is small insures that the effect of risk 
aversion is removed, and the sliver system 
selects the most productive salesperson.” 

It may not be practical to offer a profit- 
sharing plan of the sliver type—the commis- 
sion rates may be so low as to seem silly, for 


` example. Another contract, which we have 


not seen used, will work instead. Let the firm 
announce that it will pay $99 in salary plus a 
$2 bonus (an amount small enough not to 
incur risk-aversion losses) to whomever it 
hires if he or she meets a sales quota. The 
potential worker who volunteers to accept 
the highest quota will be hired, with the 
quota set at the level offered by the second 
highest bidder, for incentive compatibility. 


2This contract breaks down as a selection device, 
however, if different bidders have different reservation 
wages. Suppose, for example, that bidder 3 has a re- 
servation wage of 105. Given an excess productivity of 
10, he or she is still the best candidate for the job. But 
now a contract of $99 (or any constant) plus a small 
equity stake will not be enough to separate bidder 3 
from bidder 2. 
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The contract is a small bet, so risk aversion 
will not play a role. This contract based on a 
bonus for meeting a negotiated performance 
standard thus permits identification of the 
most able salesperson and appropriately al- 
locates risk. 

Both the need for a mechanism for reveal- 
ing personal characteristics and the need to 
build in performance incentives are often in 
direct conflict with the parties’ preferences 
for dividing risk. People generally know more 
about their own characteristics than others 
know about them, and they often have a 
better assessment of the risks involved (if 
any). Consider the entrepreneur-inventor ap- 
proaching venture capitalists. The inventor 
may be unduly optimistic about the market’s 
reception of new products, but almost surely 
has a better technical understanding of the 
potential—and the problems—of the pro- 
posed product. This more accurate assess- 
ment comes bundled with a conflict of in- 
terest about revealing it truthfully. Any 
contract with a supplier of capital must bear 
the burden of revelation as well as division. 
The most natural way to do this would be to 
offer contracts that will only be accepted by 
inventors with high subjective probabilities 
that their inventions will succeed—that is, 
contracts that will pay off handsomely only 
if the product is a considerable commercial 
success. But these are exactly the contracts 
that impose the greatest financial risk on the 
entrepreneur, the party to whom it is prob- 
ably most costly. 

If we resolve this conflict in favor of ap- 
propriate risk spreading—pay a fixed fee for 
the patent and put the inventor on salary— 
the contract can no longer reveal honest risk 
assessments by the most knowledgeable 
party. If we offer a strongly revealing con- 
tract—a small salary with a large royalty 
rate on sales beyond the breakeven point— 
the contract cannot allocate risk bearing effi- 
ciently. Moreover, the magnitude of the risk 
burden will vary directly with the incentive 
for the entrepreneur to work—when the 
acceptance of risk is being used as a signal- 
ing device, it often distorts work incentives 
at the margin. (This problem is not unique to 
signaling through risk, but in many situa- 
tions the signal, once purchased, does not 
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alter marginal incentives.) Neither extreme 
on this contracting spectrum is particularly 
attractive. In practice, we are likely to ob- 
serve some form of compromise—which 
means that full optimality is sacrificed and 
that it may be hard to discern just how (and 
how much) the market arrangement has rec- 
ognized financial risk. 


HI. Responses to Risk Sharing 


Providing performance incentives in con- 
tracts also frequently militates against 
appropriate risk spreading. Consider the 
problem of rewarding managers. For a collec- 
tion of well-understood reasons, shareholders 
want the firm not to be risk averse. But 
managers face career risk within the firm and 
are themselves understandably risk averse. 
As a result they may be unwilling to under- 
take sufficient risk. We often observe incen- 
tive contracts for managers (stock options, 
for example) that at least partially balance 
this (inefficient) caution. They are valuable 
only when the company does quite well—an 
event made more probable if the managers 
take greater risks. (A standard result of op- 
tions theory is that ownership of options 
makes one risk preferring, or less risk averse.) 
But this performance incentive, deliberately 
designed to offset the risk aversion of 
managers, must proceed precisely by impos- 
ing greater risk on them. Indeed, studies of 
compensation for high-level executives have 
found very high levels of risk borne by the 
agents—evidently, the advantages from per- 
formance inducements and the selection gains 
from attracting risk takers compensate the 
losses from poor risk spreading. This makes 
it difficult to uncover the elements of these 
contracts that recognize and deal with finan- 
cial risk—they are deeply intertwined with 
other burdens the contracts are carrying. 

The need for incentives to balance the 
nonlinearity of rewards with performance can 
run in the other direction. Western legal 
tradition confers limited liability on share- 
holders, producing an asymmetry in payoffs 
around the point of bankruptcy. When a 
firm is near bankruptcy, it is protected from 
the full adverse consequences of any gamble, 
and this may induce risk-preferring behavior. 
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Indeed, it results in a fundamental mana- 
gerial principle: “when your back is against 
the wall, roll the dice.’ Under these cir- 
cumstances the firm may engage in gambles 
for which the risk-adjusted rate of return is 
below the risk-free rate, that is, it may accept 
lotteries involving a mean-sacrificing spread 
(MSS) of outcomes. 


IV. Robustness and Optimality 


Since the many burdens contracts are asked 
to carry are often in conflict, full optimality 


is difficult to achieve.* But why do we not > 


more often see more complex contracts, 
tailored to address a wider set of concerns? 
One answer, often advanced, is that custom- 
izing contracts is expensive. We propose an 
additional reason: like creatures too carefully 
adapted to a particular ecological niche, 
highly specialized contracts are vulnerable to 
small changes in conditions. For example, if 
we must address only risk aversion and selec- 
tion on the basis of ability through a con- 
tract offer, a contract offering a high salary 
and a small equity stake in the outcome will 
suffice (the small equity stake attracts the 
more able; the fact that it is small means that 


it does not impose much risk and therefore’ 


involves no real loss due to risk aversion). If 
we need not worry about risk aversion, but 
must provide a marginal incentive for effort 
along with a selective mechanism to identify 
the more able, then a large equity stake in 
the outcome will generally be appropriate. In 
either case, a simple contract, specialized to 
address the precise conditions defining the 
contracting context, suffices. 


3 Given a risk-free rate and a market premium for 
risk, a gamble is a mean-sacrificing spread if it involves 
below-market compensation for risk bearing. The ex- 
pected return may be positive; it is still a sacrifice if the 
mean rises by less than we would expect, given the risk. 
Firms near bankruptcy might be induced to accept even 
gambles that involve an absolute reduction in mean in 
return for a sufficiently large spread. The propensity to 
engage in MSS can be offset by instruments such as 
bonds convertible to stock at the bondholders’ option. 

4In Appendix II (available from the authors), we 
describe a scheme for categorizing contracting situations 
and contract types, and comment on whether optimality 
can be achieved under various combinations of them. 
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Unfortunately, a small departure from the 
specified underlying conditions will make 
either contract seriously deficient. If agents 
are risk averse and we must both select the 
best workers and encourage effort at the 
margin, neither a small nor a large equity 
stake will work well—one provides too little 
incentive for effort, the other too much risk. 
Adding even a small payoff from effort to a 
contract context that originally involved only 
selection and -risk aversion could dramati- 
cally alter the contract stipulations required 
to achieve optimality. The carefully arranged 
near optimality of a specialized contract 
crafted to address a given set of conditions 
can often be seriously upset by even a small 
dose of some other condition.5 Thus familiar 
contracts, frequently simple in form, may 
not only be only cheaper to arrange, but may 
also be more robust. That is, they may achieve 
reasonable, though imperfect, results across a 
wider range of contracting conditions. This 
may be an important part of their attraction. 
Simplicity and robustness are, of course, not 
synonymous; we are merely observing that 
contracts designed to address fewer special 
features seem less likely to be blindsided by 
others. 

The attractiveness of simple familiar con- 
tracts, in turn, makes it difficult to identify 
and measure the extent to which financial 
contracts appropriately recognize risk. Our 
ignorance is much more profound than sim- 
ple market uncertainty. Contracts must spec- 
ify divisions of benefits, but they must also 


5In many contracts, the degree of optimality ob- 
tained is a smooth function of the underlying condi- 
tions, and the characteristics of the optimal contract 
vary continuously as a function of the burdens being 
carried. For example, a small change in the risk aversion 
of the agent in a contract balancing performance incen- 
tives against risk spreading would call for only a small 
adjustment in contract terms. By contrast, when selec- 
tion is involved a small alteration in conditions can lead 
to a switch in which candidate gets the job, and a 
consequent dramatic shift in the degree of optimality 
obtained. A major change in the form of the contract 
may be required to maintain optimality. For example, 
our negotiated quota arrangement can fail if the three 
salesmen have different reservation wages—and even a 
small change in reservation wages can take us across the 
boundary. 
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provide motivation even as they rely on it, 
and provide information about personal 
characteristics even as they make use of it. 
Because contracts must simultaneously ad- 
dress all of these needs, the result is either 
complicated arrangements or, more typically, 
uncomfortable compromises within simple 
contracts. This makes it difficult to see how 
any particular issue is being dealt with. We 
see only the congealed Gordian knot; the 
separate strarids can no longer be dis- 
tinguished. 
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Are Individuals Bayesian Decision Makers? 


By W. Kip Viscusi* 


There has been increasing interest in 
whether normative models of individual 
choice under uncertainty accord with actual 
behavior. These concerns have been much 
greater than in other economic contexts be- 
cause of the particularly severe demands such 
decisions place on the rationality of the deci- 
sion maker. The limitations of these deci- 
sions have widespread consequences, as they 
provide the rationale for many governmental 
efforts to regulate the risks people face. Here 
I explore the issues raised by a Bayesian 
decision framework, focusing particularly on 
my analyses of worker and consumer behav- 
ior. 


I. Risk Perceptions 


Ideally, individuals should fully under- 
stand the risks they face before making deci- 
sions with probabilistic outcomes. In most 
instances, extensive experimental evidence is 
not available, so that individuals must rely 
on their subjective probabilistic judgments. 
Such assessments will clearly not always be 
accurate and may be systematically biased as 
well. Precise analysis of the nature and ex- 
tent of such biases is impeded by the paucity 
of data on individuals’ probability assess- 
ments and the actual risks that they face. 

My analysis (1979) of worker risk percep- 
tions focused on survey data for which I 
linked an objective risk index (the BLS in- 
jury rate for the worker’s industry) and a 
measure of the worker’s subjective risk 
perceptions—a dummy variable for whether 
or not the worker’s job exposed him or her 
to dangerous or unhealthy conditions. The 
expected positive correlation was observed, 
but such evidence can only be suggestive 
because the workers did not scale the risks in 
probabilistic terms. 


*Professor and Director, Center for the Study of 
Business Regulation, Fuqua School of Business, Duke 
University, Durham, NC 27706. 
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To refine this evidence, in my article with 
Charles O’Connor (1984) we presented over 
300 chemical workers a linear scale that they 
would use to rate the hazards of their jobs. 
This scale was constructed in a manner that 
made it possible for us to compare workers’ 
responses to objective measures of the chem- 
ical industry risk. In particular, each rating 
could be converted into an equivalent level 
for the BLS injury and illness rate. Overall, 
workers’ subjective risk assessments were 
above the reported injury and illness rate for 
the chemical industry, which one would ex- 
pect since health risks are notoriously under- 
reported. What was particularly noteworthy 
is that once the long-term chemical hazards 
were excluded from consideration (for a sub- 
sample that was told that they would be 
working with sodium bicarbonate instead of 
their present chemicals), the subjective risk 
perceptions were identically equal to the 
published accident rates. Although one would 
be hard-pressed to claim that such a for- 
tuitous result implies that all job risk percep- 
tions are unbiased, there does appear to be a 
strong correspondence between actual and 
perceived risks for a major class of risks that 
people face. 

When asked to rate their job risks using a 
linear scale or when asked about whether or 
not their jobs pose a hazard, most respon- 
dents give plausible risk-perception assess- 
ments. These assessments are much more 
accurate than the responses in studies that 
frame the risk perception issue in relative 
terms (for example, whether or not the re- 
spondent believes he or she is an above-aver- 
age risk driver), where systematic optimism 
has been observed. Some observed biases in 
past studies may be due to the manner in 
which the risk-perception question is framed, 
rather than any underlying shortcoming in 
individual behavior. 

It is well known, however, that individuals 
have particular difficulty in thinking about 
low probability events. An especially influen- 
tial study is that of Sarah Lichtenstein et al. 
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(1978), who explored fatality risks, ranging 
from tornadoes to strokes and homicides. 
The pattern they observed was that individu- 
als overassessed small risks of death and 
underassessed large risks. 

Although these biases in risk perception 
are widely cited as evidence of irrationality, 
in my forthcoming article I show that such a 
pattern is exactly what one would expect 
from a Bayesian learning process. Let p* be 
the probability of death from accident cate- 
gory i, s; be the actual risk from category i, 
and p be the prior risk assessment before 
knowing the category to which the accident 
belongs. If individuals behave rationally and 
their probability assessments are character- 
ized by a beta distribution, one can show 
that 


(1) ie (pt ¥5,)/O+ 4), 


where y; is the relative informational con- 
tent associated with category i compared 
with the individual’s prior. More specifically, 
y; represents the equivalent number of 
Bernoulli trials that the individual acts as if 
he (or she) has drawn for category i acci- 
dents divided by the number of trials he 
acts as if he has observed when forming his 
prior p. 

Individuals’ risk perceptions should be a 
weighted average of the true risk and their 
prior, where the weight depends on how 
much information they have about category 
i. The value of the prior risk assessment p 
was not ascertained in the survey so I used 
two different proxies for this risk in separate 
equations. The first was an Akerlof “lemons” 
model measure—the average of all of the 
risks in the sample. The second proxy used 
was the reference point that each respondent 
was given in the survey before assessing the 
risks (either motor vehicle deaths or electro- 
cutions). 

The subsequent empirical estimates were 
consistent with the linear relationship spec- 
ified in equation (1). For small risks, individ- 
uals revised their prior beliefs downward, 
but not fully, leading to overestimation of 
the risk. Similarly, for large risks the prior is 
revised partially in the upward direction, 
leading to an underassessment of the risk. It 
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is particularly noteworthy that the relative 
weight y, placed on the true risk level was 
not significantly correlated with the degree of 
risk so that there was no bias in the manner 
in which probabilistic beliefs are revised in 
the direction of the true risk. 

Overall, the evidence suggests that individ- 
uals may have reasonably accurate percep- 
tions of risks that have a fundamental im- 
pact on their welfare. Risk perceptions for 
other more remote hazards are less precise, 
and the observed biases are exactly what one 
would expect from a rational, Bayesian 
learning process. The inadequacies in risk 
perception also do not appear to be clearcut 
in either direction. The overestimation of 
small risks and underestimation of large risks 
represents a more complex type of market 
failure than is reflected in the usual economic 
models incorporating biases in risk percep- 
tion, which typically assume that risks are 
underestimated. 


II. The Role of Learning 


The cornerstone of the Bayesian approach 
is the learning process by which individuals 
update their risk perceptions. This learning 
process was implicitly involved in the forma- 
tion of the risk perceptions discussed above. 
In my 1979 study, I analyzed the consistency 
of workers’ risk perceptions with the possi- 
bility of on-the-job learning using cross-sec- 
tional data. Workers who had experienced a 
job injury or viewed other working condi- 
tions as being unpleasant were more likely to 
view their jobs as being dangerous, control- 
ling for the industry risk level and related 
factors. One cannot be confident based on 
this evidence that workers do in fact learn, 
since the results may simply reflect the corre- 
lation of high initial risk assessments with 
risky job attributes. 

To explore the evolution of workers’ risk 
judgments, O’Connor and I undertook an 
experiment with chemical workers at four 
plants. Each worker was shown a label for a 
chemical (either sodium bicarbonate, chloro- 
acetophenone, asbestos, or TNT) and was 
told that this chemical would replace the 
chemicals on his presént job. Workers’ risk 
perceptions responded in the expected man- 
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ner, falling for sodium bicarbonate and ris- 
ing for the other three chemicals. Since the 
true job-specific risks posed by these sub- 
stances and the worker’s other job risks is 
not fully understood, the most that could be 
concluded is that the prior probability as- 
sessments were revised in the correct direc- 
tion. 

Based on the worker responses, it was 
possible to estimate the key parameters in 
equation (1) that are associated with the 
label’s impact—the risk s; implied by the 
label and its relative informational content 
w,;. Except for sodium bicarbonate, the im- 
plied risks s, did not differ greatly. There 
was, however, a substantial difference in the 
relative informational content y; of the 
hazard warnings. The unfamiliar chemical 
chloroacetophenone had a y,; value of 1.3, 
implying an informational content just above 
that of the worker’s prior, whereas TNT had 
a dominant yf, value of 31.4. 

These results suggest that people can pro- 
cess risk information in the expected direc- 
tion, but that it is the informational content 
of the message, not simply the associated risk 
level, that is instrumental. The ineffectiveness 
of informational campaigns to promote 
seatbelt use and to discourage cigarette 
smoking are not unexpected, since the new 
information contained in such ads is not 
great. These efforts might be viewed more 
accurately as being policies of exhortation 
rather than information. 

While available evidence suggests that in- 
dividual learning about risks can often play 
an important economic role, this learning 
process may not be ideal. The critical reviews 
by Amos Tversky and Daniel Kahneman 
(1974), Kenneth Arrow (1982), and Baruch 
Fischhoff and Ruth Beyth-Marom (1983) 
have identified a number of systematic 
shortcomings. Individuals tend to exaggerate 
the completeness of hypothesis sets, ignore 
the base-rate frequency of outcomes, and 
more generally fail to fully understand the 
laws of probability. Individuals may behave 
in the general spirit of Bayesian decision 
makers in the learning process, but this be- 
havior does not conform identically with an 
optimal learning process. The degree to which 
the various shortcomings identified in lab- 
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oratory experiments affect market behavior 
involving risks has not yet been ascertained. 


Ill. Risk Perceptions and Individual Behavior 


A number of studies have linked higher 
wages to job risks, consistent with Adam 
Smith’s theory of compensating differentials. 
This is the most basic test of rational deci- 
sions involving uncertainty, and the support- 
ing evidence is strong and quite diverse. 
Compensating differentials have been esti- 
mated for a large number of data sets using a 
variety of risk measures. It is particularly 
noteworthy that the observed premiums are 
roughly similar whether the risk variable is 
an objective hazard measure (for example, 
the industry death rate), or a measure of 
subjective risk perceptions (see my 1979 study 
and my article with O’Connor). Since it is 
the subjective perceptions that are instru- 
mental from an economic standpoint, these 
results suggest that the fundamental behav- 
ioral assumption of the theory is satisfied. 

Although the risk level is the only feature 
of the job risk that is of consequence in a 
single-period model, in a multiperiod model 
in which there is the possibility of terminat- 
ing the job either through a job change or 
one’s death, I have shown that the précision 
of the risk judgments is an addition concern. 
The underlying rationale is that in this class 
of two-armed bandit models, loose prior be- 
liefs are preferred because they offer the 
potential for greater gains from experimenta- 
tion with the uncertain job. As predicted, 
chemical labels associated with higher y; val- 
ues lead to higher worker reservation wages, 
as do labels with higher s, values. Both the 
risk level and its precision affect a lottery’s 
attractiveness if one is incurring a sequence 
of such lotteries that may be terminated con- 
ditional on an unfavorable outcome. 

Although these results are consistent with 
optimal behavior in uncertain contexts with 
learning, not all observed risk-dollar tradeoffs 
imply that decisions are accurate. In a recent 
study of consumer attitudes toward low 
probability events (on the order of 1/100,000 
risk annually), Wesley Magat and I (1984) 
ascertained consumers’ valuations of differ- 
ent health outcomes. The results suggested 
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implausibly large risk-dollar tradeoffs. For 
example, there was an implied externality 
value to society at large of roughly $200,000 
to prevent a hand burn from drain cleaner 
that would be temporary, but severe enough 
to require medical treatment. Individuals 
clearly have difficulty making decisions in- 
volving low probability events, and in this 
instance there is evidence of excessive val- 
uation of the risks. These biases in turn may 
lead to alarmist decisions and excessive 
governmental regulation. In other cases the 
low risk may be ignored, creating biases of 
the opposite nature. 

Once learning is introduced as an element, 
individuals will continually reassess the ap- 
propriateness of the risks and its rewards in 
relation to their other opportunities. The 
tendency of individuals to experiment with 
activities posing dimly understood risks will 
be fostered by the structure of the statistical 
decision problem. Individuals will display a 
predilection for risky jobs and other lottery 
sequences associated with loose priors since 
these offer the greatest gains from experi- 
mentation. 

As predicted by these two-armed bandit 
models, there is a significant relationship be- 
tween job risks and worker decisions to 
switch jobs once significantly adverse in- 
formation is acquired. Results for five data 
sets reported in my 1979 study indicate that 
job risks raise worker quit rates, boost quit 
intentions and job-search activities, and 
shorten paths of employment at the firm, 
controlling for health status and a variety of 
other factors. Indeed, job risks may account 
for as much as one-third of all manufactur- 
ing quit rates. 

In addition to the positive effect of the risk 
level on quitting, the aforementioned work 
on chemical labeling produced a positive in- 
fluence of the relative precision ~, of the risk 
information on quit behavior. This impact is 
also consistent with an optimal experimenta- 
tion process since more precisely understood 
risks are less attractive because of the di- 
minished value of the experimentation pro- 
cess associated with them. The overall job 
choice process is consistent with a model in 
which individuals start jobs with imperfect 
information, revise these beliefs in Bayesian 
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fashion based on their on-the-job experi- 
ences, and alter their job choice if this in- 
formation is sufficiently adverse. 

Consumers likewise respond to risk in- 
formation in an adaptive manner. In our 
study of consumer product labeling, Magat 
and I found that labels including risk warn- 
ings increased the frequency of consumer 
precautions by up to 33 percent, as com- 
pared with labels without warnings. These 
results may understate the role of learning to 
the extent that consumers’ prior beliefs have 
been conditioned by past knowledge of the 
product. For example, even without a hazard 
warning, more than half of all consumers 
would store drain cleaner in a location to 
which children did not have easy access. 

Overall, individuals do not possess perfect 
information about the risks they face, but 
they do have opportunities to revise these 
beliefs based on thier experiences. The 
observed behavior patterns are consistent 
with the principal predictions of a Bayesian 
learning process and subsequent adaptive 
behavior. 

Although this behavior is broadly con- 
sistent with a Bayesian framework, these de- 
cisions do not always coincide with optimal 
behavior. As with other optimizing models in 
economics, Bayesian decision models repre- 
sents an often powerful tool, but also a tool 
that may not accurately reflect how decisions 
are made. The expected utility hypothesis 
that is central to these models has long been 
questioned. In some contexts, inconsistencies 
in individual choices have been observed. 
There also appears to be asymmetric treat- 
ment of gains and losses, as well as special 
attention paid to certain outcomes. More- 
over, in an actual market context in which 
one would have expected risk-averse con- 
sumers to purchase heavily subsidized flood 
and earthquake insurance, Howard Kun- 
reuther et al. (1978) have shown that they 
failed to do so. As a result, individuals may 
respond in a manner that is broadly con- 
sistent with Bayesian decision theory, but the 
normative guidelines of that theory may not 
always be met. 

Nevertheless, Bayesian models remain a 
useful optimizing framework for analyzing 
economic behavior. In some cases, the ex- 
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isting biases in behavior may be predicted by 
proper application of the Bayesian model. In 
others, there may be shortcomings in the 
manner in which individuals make decisions. 

The implications of these inadequacies for 
the nature of the market failure are not 
always clear-cut. Risks may be ignored, lead- 
ing to a supra-optimal level of risk, or they 
may be over-assessed, as shown in studies of 
small fatality risks. The nature of the market 
failure is likely to be more complex than is 
captured in standard models of imperfect 
information. There may be either inadequate 
or excessive attention to risks, depending on 
the particular context. Much remains to be 
learned about the shortcomings of individual 
decisions, the magnitude of thesé shortcom- 
ings, and their implications for market per- 
formance. 
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Ambiguity and Insurance Decisions 


By RoBIN M. HOGARTH AND HOWARD KUNREUTHER* 


Imagine that you are in the insurance busi- 
ness and are preparing to quote premiums 
for two risks that can be characterized as 
follows: 

In Situation A there is a potential loss 
of $100,000 and your best estimate of this 
loss occurring within the period covered by 
the insurance is .01. Moreover, your estimate 
of the probability is based on the opinions of 
several experts all of whom agree on the .01 
figure.. 

In Situation B there is also a potential 
loss of $100,000. However, whereas your best 
estimate of the probability of this loss occur- 
ring within the contract period is .01, this 
figure is a compromise reached after consid- 
ering the widely different estimates furnished 
by several experts. 

When comparing these two scenarios, 
many persons deem Situation B to be inher- 
ently more risky than Situation A, such that 
the premium required to insure the latter 
would be larger than for the former. How- 
ever, it is important to note that this behav- 
ior contradicts the expected utility model 
which economists have typically used to 
analyze insurance decision making (see Isaac 
Ehrlich and Gary Becker, 1972). The reason 
is that this model does not distinguish be- 
tween cases where people do or do not expe- 
rience uncertainty or ambiguity about their 
estimates. However, as demonstrated by 
Daniel Ellsberg (1961) and others (for exam- 
ple, see Selwyn Becker and Fred Brownson, 
1964) in experimental settings, ambiguity or 
“uncertainty about one’s uncertainty” does 
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affect choice. On the other hand, if one be- 
lieves that ambiguity affects behavior in 
markets, one needs a model that predicts 
how such effects occur and when they are 
important. Our purpose here is to explore 
the predictions of such a model with respect 
to the market for insurance. 

First we sketch a psychological model of 
probabilistic judgment under ambiguity de- 
veloped by Hillel Einhorn and Hogarth 
(forthcoming). This is then used to predict 
how both consumers (buyers) and insurance 
firms (sellers) are likely to react toward dif- 
fering degrees of ambiguity. A brief sum- 
mary of the results of experiments designed 
to test these predictions are presented. Fi- 
nally, we discuss these results in relation to 
real world phenomena as well as considering 
possibilities for future empirical research. We 
particularly note the importance of develop- 
ing and testing precise, falsifiable models to 
complement or challenge implications of the 
expected utility model since naturally oc- 
curring data frequently lack the power to 
provide stringent tests of the latter. 


I. Ambiguity and Choice 


A model of how people assess probabili- 
ties of events in ambiguous circumstances 
has recently been proposed and experimen- 
tally tested by Einhorn and Hogarth. The 
model is based on the following three princi- 
ples. 

1) People are first assumed to anchor on 
an initial estimate of the probability. Let p 
represent the anchor and note that it may be 
based on past experience, suggested by an 
analogous situation, or even the figure pro- 
vided by an expert. The anchor is then ad- 
justed by imagining or mentally simulating 
other values that the probability could take. 

2) The greater the degree of ambiguity 
experienced, the more alternative values of 
the probability are simulated and the larger 
the weight given to such values in the final 
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assessment. Thus, when experts disagree on a 
probability estimate, people are assumed to 
imagine more alternative values compared to 
situations where the experts agree. 

3) The weight given in imagination to 
alternative values of the probability that are 
greater or smaller than the anchor p depends 
on the individual’s attitude toward ambiguity 
in the particular situation. 

Let the adjustment to the anchor be repre- 
sented by k so that the assessment of the 
ambiguous probability, denoted S(p), is 
given by 


(1) S(p)=ptk. 


To allow for the effects of ambiguity, Einhorn 
and Hogarth decompose k into two parts 
that capture forces favoring positive and 
negative adjustments, respectively. The posi- 
tive force reflects the weight given to possible 
values of the probability above the anchor 
and is taken to be proportional to (1— p); 
the negative force reflects the weight given to 
values below the anchor and is proportional 
to p. In both cases, the constant of propor- 
tionality is a parameter @ that represents the 
amount of perceived ambiguity in the situa- 
tion (0 < 8 <1). In other words, the effect of 
possible values of the probability above the 
anchor are modeled by @(1— p), of those 
below by @p, and k is the net effect of 
positive and negative adjustments from the 
anchor. However, to account for the fact that 
values above and below the anchor may be 
differentially weighted in imagination, @p is 
adjusted to the form 8p? where B(B > 0) 
represents the person’s attitude toward am- 
biguity in the circumstances. That is, when 
B=1, equal weight is given to imaginary 
values above and below the anchor; when 
£>1, more weight is given to larger values; 
and for 8 <1, more weight is given to smaller 
values. This leads to the model 


(2) S(p)=p+o[(1- p)- p?*]. 


Note that in this model @ (i.e. perceived 
ambiguity) determines the amount of the 
adjustment, whereas B in conjunction with 
the level of p determines its sign. Thus, when 
p is low, the adjustment will tend to be 
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positive; however, as p increases, the adjust- 
ment will become negative. Moreover, the 
point at which the adjustment starts to be- 
come negative depends on £. That is, when 
ß =1, the “cross-over” point is at p =.5; for 
B <1 this occurs when p <.5; and for B>1 
when p>.5. 

Now assume that the price a consumer is 
prepared to pay for a given level of insurance 
coverage is a monotonically increasing func- 
tion of S(p). Furthermore, let C( p) denote 
the premium a consumer is prepared to pay 
for this coverage when the probability of the 
loss can be precisely estimated, and CA(p) 
that when the consumer is ambiguous. As- 
sume further that when facing the ambigu- 
ous probability of a loss, 8 is not a small 
value (see discussion above). These assump- 
tions imply the following predictions: 

1) when p is small, the ratio [CA( p)/ 
C(p)] will be greater than one indicating 
“ambiguity aversion”; 2) as p increases, 
[CA( p)/C( p)] will decrease and eventually 
become smaller than one thereby indicating 
“ambiguity seeking.” Denoting the pre- 
miums that firms are prepared to charge with 
precise- probabilities as F( p), and FA( p) for 
premiums under ambiguity, similar predic- 
tions can be made for firms—but with one 
exception. The exception is that one would 
never expect firms to charge less than ex- 
pected value. Therefore, for firms, the predic- 
tion is that the ratio [FA( p)/F(p)|>1 for 
small probabilities but that this ratio will 
decrease as p increases. 


I. Experimental Evidence 


We have collected experimental data test- 
ing the above predictions in a series of 
questionnaire experiments involving some 
500 individuals who were participating in 
undergraduate, graduate and executive pro- 
gram courses at the University of Chicago 
and the Wharton School. Most of these sub- 
jects had been exposed to courses in econom- 
ics and statistics and thus were relatively 
sophisticated concerning insurance. Since all 
the experiments produced similar findings, 
we only report here some results from two 
experiments (for full details, see our 1984 


paper). 
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In the first experiment, 113 University of 
Chicago MBA students responded to ques- 
tionnaires administered in a class on decision 
making. The experimental stimulus con- 
cerned the owner of a small business who 
was considering insuring against a potential 
loss of $100,000 from claims due to a possi- 
ble defective product. Subjects played the 
role of either the owner of the business 
(buyer) or the head of the department in a 
large insurance company (seller) who was 
responsible for setting premiums. Each sub- 
ject responded to both the ambiguous and 
nonambiguous versions of the stimulus (see 
below) at one level of the anchor p in an 
experimental session during which responses 
were also made to questions that were not 
related to this study. In all, four levels of p 
were investigated, p =.01, .35, .60, and .90. 
In both the ambiguous and nonambiguous 
cases a specific probability level was pro- 
vided in the stimulus (for example, .01). 
However, a comment was also added as to 
whether one could “feel confident” (non- 
ambiguous case) or “experience considerable 
uncertainty” (ambiguous case) concerning the 
estimate. Uniformity of perceptions of am- 
biguity was controlled by describing the 
situations by the same words in both the 
consumer and firm versions. 

Table 1 reports median prices of the 
minimum premiums firms were prepared to 
charge and the maximum premiums con- 
sumers were prepared to pay, together with 
the ratios of ambiguous to nonambiguous 
prices at each probability level. Note that in 
the nonambiguous condition, the median 
prices are close to expected value for both 
firms and consumers. However, there are 
marked differences in the ambiguous case. 
For firms, premiums in the ambiguous con- 
dition exceed those in the nonambiguous 
case at all levels except p =.90. Consumers, 
on the other hand, are only prepared to pay 
more in ambiguous circumstances when the 
probability of loss is low (i.e, p=.01). At 
p =.35, consumers’ maximum prices are the 
same for both levels of ambiguity and for 
larger probabilities ( p = .65, .90) they exhibit 
ambiguity preference in that maximum prices 
under ambiguity are lower than when there 
is no ambiguity. These results are consistent 


MAY 1985 


TABLE 1— MEDIAN PRICES FOR INSURANCE? 


Ratio 
Probability Ambiguous Nonambiguous Col. (1)/ 
Levels qd) (2) Col. (2) 

Consumers’ Willingness To Pay 
OL $1,500 $1,000 1,50 
35 $35,000 $35,000 1.00 
65 $45,900 $65,000 69 
-90 $60,000 $82,500 73 
Firms’ Supply Price 

1 $2,500 $1,000 2.50 
35 $52,500 $37,500 1.40 
65 $70,000 $65,000 1.08 
90 $90,000 . $90,000 1.00 


“Loss = $100,000; a complete statistical analysis of 
these data supporting the statements made in the text is 
to be found in our earlier paper. 


with the predictions of the Einhorn-Hogarth 
ambiguity model. : 
Whereas the above analysis is useful for 
testing the predictions of the ambiguity model 
across the range of p, it is less illuminating 
from a market perspective. The real issue 
here is whether willingness to trade on the 
part of firms and consumers is also affected 
by ambiguity. This issue was tested in a 
second experiment, also involving University 
of Chicago MBA students, who were again 
assigned either the roles of consumers or 
firms. Using the same scenario as the previ- 
ous experiment, subjects were required to 
respond by stating whether they would trade 
(“Yes” or “No”) at a given price. Having 
answered this question, subjects turned a 
page in their experimental booklets and were 
asked the same question with respect to a 
different price. To simulate trading condi- 
tions, the second price for consumers was 
lower than the first, whereas the reverse order 
was used for firms. Since the market for 
insurance typically covers situations where 
probabilities of losses are small, we only 
report here data for p=.01. The prices 
quoted were $1,500 and $3,000 and the re- 
sults of this experiment are presented in Table 
2. The results of this experiment are con- 
sistent with our earlier findings. Consumers 
are prepared to buy insurance at premiums 
well in excess of expected value for a low 
probability event ( p =.01). Moreover, there 
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TABLE 2— PERCENTAGES OF SUBJECTS PREPARED 
TO TRADE AT GIVEN PRICES* 


Prices Offered 
$1,500 $3,000 n 
Consumers: 
Ambiguous 87 83? 23 
Nonambiguous 17 50 22 
Firms: 
Ambiguous 16 36 25 
Nonambiguous 67° 87? 15 





* Potential loss = $100,000; p =.01. 
>Differences between ambiguous and nonambiguous 
significant ( p < .01). 


is greater willingness to insure at high prices 
when ambiguity is present than when it is 
not (83 vs. 50 percent). Some firms are also 
willing to provide insurance for such events. 
In addition, as the price increases, more firms 
are prepared to do business in both the 
ambiguous and nonambiguous cases. How- 
ever, there is a marked difference in willing- 
ness to insure at the stated prices between 
the ambiguous and nonambiguous cases, that 
is, 16 vs. 67 percent at $1,500, and 36 vs. 87 
percent at $3,000. 


HI. Implications for Market Behavior 


The effect of ambiguity can be precisely 
isolated in experimental situations, but this 
becomes far more difficult in natural settings. 
Insurance markets are rich contexts for 
studying ambiguity because insurers can al- 
ways specify a maximum amount of cover- 
age, but may be highly uncertain as to the 
probability that they will experience a loss of 
this magnitude. This effect of ambiguity 
combined with problems of adverse selec- 


tion, moral hazard, and fear of bankruptcy, 


may result in limited insurance markets. 
Consider the following two illustrations. 
Less than 5 percent of California 
homeowners purchase earthquake coverage 
despite their belief that they will receive only 
limited aid from the federal government in 
the event of a large loss (Kunreuther et al., 
1978). Insurance firms, on the other hand, 
charge high rates for coverage which may 
partially explain lack of consumer interest. 
Over the sixty-year period since coverage has 
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been offered in California, $269 million in 
total premiums have been collected and only 
$9 million in losses have been experienced 
(Arthur Atkisson and William Petak, 1981). 
These figures by themselves may not be 
unreasonable if there is a chance that a large 
earthquake would create huge losses. Fur- 
thermore the spector of bankruptcy could 
restrict this coverage to only large firms who 
would then have some monopoly power. The 
counterargument is that damage to resi- 
dential homes is relatively minor even in a 
severe earthquake, so that all insurance firms 
should have an interest in providing coverage 
at more reasonable rates. 

Special institutional arrangements have 
emerged for dealing with insurance against 
low probability high loss events. For exam- 
ple, the Price Anderson Act passed in 1957 
currently offers $160 million insurance pro- 
tection by the private sector to cover nuclear 
accidents, with the government handling 
potentially large losses up to a maximum of 
$560 million. The industry feels that it will 
be extremely difficult to increase coverage of 
private insurers on a voluntary basis due to 
the ambiguity associated with the probability 
of a catastrophic event (Alliance of Ameri- 
can Insurers et al., 1979), Similarly, the pas- 
sage of a federal-private flood insurance pro- 
gram in 1968 and the provision of political 
risk insurance, primarily by the Overseas 
Private Investment Corporation, are exam- 
ples of programs for handling events where 
the probability of a given loss is ambiguous 
and where private insurers have provided 
only limited coverage. 

Our principal reason for focusing on am- 
biguity is that it affects the way human judg- 
ment and choice deviates systematically from 
the rational models underlying much of eco- 
nomic analysis when both consumers (buyers) 
and firms (sellers) have the same informa- 
tion. However, instead of simply document- 
ing another instance where the expected util- 
ity model fails to predict behavior (see Paul 
Schoemaker, 1982), we have specifically 
tested the implications of a model that does 
account for the effects of ambiguity. Note 
also that our model is similar in spirit to 
analyses of insurance markets that are based 
on the expected utility model. That is, start- 
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ing from some propositions about human 
choice behavior at the individual level, we 
proceed to make and test predictions at the 
aggregate market level. Moreover, we handle 
real phenomena that the expected utility 
model essentially assumes not to exist. 

The impact of ambiguity on insurance 
markets seems to be particularly important 
for low probability events where there are 
limited opportunities for learning over time. 
For some events (for example, fire, life), con- 
sumers may have limited opportunities to 
learn while insurers have a wealth of experi- 
ence from their claims files. Both parties may 
be uncertain as to the probabilities of other 
events (for example, earthquakes, chemical 
plant accidents etc.) due to limited past expe- 
riences and imperfect causal models. There is 
a need for future research to determine the 
extent of the ambiguity surrounding prob- 
abilities of different events consumers and 
insurers face, the impact this has on the 
premium structure and the extent of the 
market. 

There is also a need for more theoretical 
and experimental work regarding the effects 
of “uncertainty about uncertainty” on be- 
havior. Market-based experiments in the 
spirit of Charles Plott (1982) and Vernon 
Smith (1982) can further extend the ques- 
tionnaire approach of this study to settings 
that mimic market conditions more accu- 
rately. 

Finally, we recognize that ambiguity is but 
one of a number of phenomena such as 
regret (David Bell, 1982) and the context or 
“framing” of decisions (Amos Tversky and 
Daniel Kahneman, 1981) that can have im- 
portant impacts on behavior. Nonetheless, 
we are impressed by the fact that ambiguity 
is a significant aspect of much economic 
activity and believe that the topic merits 
greater attention than has been the case to 
date. 
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Origin of Predictable Behavior: 
Further Modeling and Applications 


By RONALD A. HEINER* 


Economic theory is founded on the as- 
sumption that agents act “as if” they are 
able to maximize according to well-behaved 
preferences, regardless of how complex their 
decision problems might be. Consequently, 
the theory has never investigated the con- 
sequences of a genuine gap between an 
agent’s decision-making competence and the 
difficulty of a decision problem (called a C-D 
gap). In a recent paper (1983; hereafter called 
the “Origin” paper), I outlined a general 
theory for investigating the latter possibility. 
A major theme was that recurrent pattern in 
behavior arises because of decision-making 
uncertainty due to a C-D gap; so that uncer- 
tainty becomes the basic source of predict- 
able behavior. Here I discuss certain theory 
topics that were only sketched in the Origin 
paper, and briefly suggest a few related ap- 
plications. To pursue these objectives, I be- 
gin with a short restatement of the reliability 
condition introduced in the Origin paper. 


I. The Reliability Condition 


The following condition determines 
whether an agent will benefit from allowing 
itself the flexibility to select an action a 
instead of other choosable actions in its be- 
havioral repertoire, denoted A. 
sdla 


Ea 


l= r, 


(1) 





t Duscussants: Axel Leijonhufvud, University of Cali- 
fornia-Los Angeles; Mark J. Machina, University of 
California-San Diego. 


*Member, 1984-85, The Institute for Advanced 
Study, Princeton, NJ 08540; and Department of Eco- 
nomics, Brigham Young University. 


391 


where R,= the “right” circumstances for 
which selecting action a will either maintain 
or raise performance compared to that 
achievable when agents select actions only 
from A-—{a}, W,=the “wrong” circum- 
stances for which selecting action a will lower 
performance compared to that achievable 
when agents select actions only from A— 
{a}, 1, =the “loss” in performance (com- 
pared to selecting only from A-—{a}) if 
action a is selected under the wrong condi- 
tions W,, g,=the “gain” in performance 
(compared to selecting only from A-—{a}) 
if action a is selected under the right con- 
ditions R,, and r,=p(a|R,) and w,= 
p(alW,); T= P(R,) and 1— Ta T P(W,). 

The ratio r,/w, measures the “reliability” 
of selecting action a under the right instead 
of the wrong conditions. T, measures the 
minimum required reliability or “tolerance 
limit” that must be satisfied before allowing 
flexibility to select action a will benefit an 
agent. Note that this condition becomes in- 
teresting only when the ratio r,/w, is finite, 
so that r,/w,>T, may or may not be 
satisfied. Note also that if r,/w, is bounded 
and /,/g, is positive, then r,/w,>T, will 
not hold for a sufficiently small but still 
positive probability of favorable circum- 
stances, 7, > 0. 


Il. Conventional Choice Theory is a Special Case 


Let us briefly compare reliability theory 
with the conventional Bayesian decision 
framework (see my 1985b paper for further 
discussion). Let y(a; x) represent the set of 
consequences resulting from action a€ A 
when a message x €X is received; where 
consequences refer to the statistical likeli- 
hood of potential outcomes, and actions may 
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likewise represent randomized strategies over 
a set of more basic actions. In addition, let 
V(y) represent a value function (such as 
traditional expected utility) which measures 
the performance derived from different con- 
sequences. Conventional decision theory as- 
sumes agents behave according to a maximiz- 
ing decision rule, B*(x), such that for each 
message x received a = B*(x) if and only if 
V(y(a; x)) = V(y(b; x)) for any other b € A. 

Now think of this in terms of the probabil- 
ities r, and w,, where M,C X denotes those 
messages x € X for which the consequences 
resulting from action a are maximal as just 
defined. If x € M,, then x must also be in 
R, since the consequences from selecting a 
are at least as preferred as those resulting 
from any other action. Conversely, if x € M,, 
then some other action will outperform ac- 
tion a, and thus would be selected by B*(x). 
Hence, if action a were selected when x € M, 
then performance would drop compared to 
that achievable with B*(x) restricted to A — 
{a}. The above two implications together 
imply x € M, if and only if x € R,; which 
in turn implies M,=R, and X- M, =W, 
for any a€ A. Therefore, since B*(x) se- 
lects actions if and only if their consequences 
are maximal we must have r,= p(a= 
B*(x)|R,)=1 and w, = p(a= B*(x)|W,) = 
0 for all a€ A. 

The above result implies that 0 < w, and 
r, <1 cannot hold for any action so long as 
B*(x) is used. Yet, as already mentioned, the 
condition r,/w,>T, becomes interesting 
only when the ratio r,/w, is bounded, which 
is impossible if r,=1 and w,=0 for all a. 
This can also be understood in terms of the 
probability of Type I and Type II errors 
(meaning failure to select an action a when 
doing so is optimal and still selecting it when 
doing so is not optimal), denoted #1 and 72, 
respectively. Note r,=1— t} and w, = t2, so 
that B*(x) implies 2} = 0 = 7? for all a. Con- 
ventional theory thus represents the limiting 
case where agents perfectly respond to infor- 
mation. 

However, more important than this con- 
clusion is the analytical shift from decision 
rules like B*(x) to the information-response 
probabilities r, and w, derived from them 
(hereafter called “behavior probabilities”). 
(For further analysis and experiments about 


MAY 1985 


the r,, w, (and ,) probabilities, as distinct 
from subjective Bayesian Probabilities, see 
my 1985a article). Previous inquiry (most 
notably by Herbert Simon; for a recent 
summary, see his 1983 study, pp., 12-23) has 
never been able to identify a modeling alter- 
native of similar generality and rigor to 
neoclassical choice theory. In contrast, repre- 
senting optimal decision rules in terms of the 
behavior probabilities r, and w, enables one 
naturally to see that they are at the boundary 
of a more general domain. Moreover, with 
these probabilities we can use research from 
a number of key fields (including major por- 
tions of existing risk and statistical theory) to 
analyze how they change under different 
conditions (thereby formally modeling be- 
havior away from the boundary defined by 
traditional maximization). 


IN. The General Validity of the 
Reliability Condition 


The reliability condition was only intui- 
tively developed in the Origin paper (for 
example, no explicit consideration of the size 
and topology of action, information, and 
environmental state spaces was given). In 
fact, the condition is valid under quite gen- 
eral conditions comparable to the most rigor- 
ous treatments of conventional choice the- 
ory. Let A’(y, y’) represent a value function 
that measures the difference in performance 
from consequences y and y’, where i refers 
to the type of value function used. If A’ is 
axiomatized with certain properties (for ex- 
ample, the “independence” axiom) then it 
will be separable into V(y)—V(y’), where V 
measures the traditional expected utility of 
different consequences. However, if the more 
recent “‘non-expected utility” theories of 
Machina, Chew, Fishburn, Loomes and 
Sugden, etc. (see part 5 of Mark Machina, 
1983) are used, then A’ may not be separable 
into a single V function. 

Let y” denote the consequences produced 
when agents select actions only from a set 
Bc A. It can be shown for any of the A’ 
functions mentioned above (see my 1984 
paper), that A'(y4, y4~ (23) > 0 if and only if 
r,/W, > T, is satisfied. Thus, the basic form 
of the reliability condition holds for any of 
the A‘ functions (where A’ affects how the J, 
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and g, components are measured). Note, 
however, that we may still have a bounded 
r,/ W, ratio, so that using a A’ function does 
not imply agents are able to maximize 
according to A’. That is, using value functions 
like A does not imply agents always behave so 
as to maximize the “posterior” attainable per- 
formance conditional on each message received. 
Consequently, the reliability condition pro- 
vides a way of modeling behavior (with the 
help of value functions like A’ and behavior 
probabilities r,,w,) which no longer requires 
the maximizing postulate to be used. 


IV. Formalizing the Relationship between 
Uncertainty and Predictable Behavior 


Next consider how to formally char- 
acterize the relationship between uncertainty 
and predictable behavior. We can precisely 
measure behavioral predictability with en- 
tropy concepts used in statistical mechanics 
and information-cybernetics’ theory. Let h, 
be the probability of selecting an action, 
h,= p(a). Then the behavioral entropy of 
potentially selected actions in A is, E? = 
~Zh,logh,, for ae A. The entropy mea- 
sure E? increases as agents might select 
more actions, but no single action is fre- 
quently chosen (so that higher E? means 
behavior is more difficult to predict; see 
Claude Shannon and Warren Weaver, 1963, 
for further analysis of entropy measures). 

Next let p denote the set of r,/w, ra- 
tios for choosable actions in A (ie, p= 
{r,/w,|a€A}). The set p describes an 
agent’s reliability in responding to informa- 
tion about when to select particular actions. 
The limiting case where agents are perfectly 
reliable is denoted p°, meaning the r,/w, 
ratios are infinite. p is said to be bounded if 
the reliability ratios of each action do not 
exceed some finite upper limit K (Le., r,/w, 
< K for all a). In the case of p” agents still 
face “risk” due to imperfect information, but 
no additional uncertainty is involved. The 
term “uncertainty” is thus reserved for the 
case when p is bounded. In addition, let pt 
represent the other extreme case where agents 
are completely unable to distinguish right 
from wrong conditions for selecting different 
actions (so that they are equally likely to 
select actions under either R, or W,). Thus, 
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œ means r,/w, =1 for all a. The reliability 
sets p describe a range of uncertainty possi- 
bilities, beginning with o! at one extreme and 
proceeding through intermediate cases where 
p is still bounded,’ finally limiting on p® 
where only imperfect information remains. 

One can prove (see my 1985b paper for 
more discussion) that E ?(p) approaches zero 
as p—p'; and conversely that E%(p) in- 
creases beyond any finite bound as p > p”. 
The latter result implies that it is the 
boundedness of p (i.e., the presence of uncer- 
tainty) that limits agents’ behavioral entropy. 
We can thus regard uncertainty as the basic 
source of predictable behavior in the follow- 
ing sense: recurrent patterns in behavior no- 
ticed by an observer (because E*(p) is 
bounded) would not have arisen in the first 
place without uncertainty affecting agents’ de- 
cisions. 


V. Decomposing Reliability into 
Two Major Stages 


Now extend the reliability concepts dis- 
cussed above by applying them to the overall 
relationship between the environment and 
agents’ behavior. This can be split into many 
substages, but only two major ones are dis- 
cussed here: namely, from the environment 
to observed information about its true state; 
and from such information to finally execut- 
ing agents’ behavior. 

Previous discussion focused on the second 
stage, where r,/w, measured the reliability 
of responding to the right and wrong infor- 
mation, R, and W,. We can also talk about 
the right and wrong environmental states for 
selecting different actions (i.e., those states 
where selecting action a would raise or lower 
performance compared to that achievable 
when only selecting from A -— {a}). In order 
to indicate this distinction, let us explicitly 
superscript R, and W, with S when defined 
in terms of environmental states and simi- 
larly with X when referring to information 
about the environment. The reliability of 
agents’ behavior in responding to informa- 


l Bounded reliability sets p may also be understood 
as a way of formally defining and quantifying Simon’s 
idea of “bounded rationality.” 
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tion is then denoted (for each action a) as 
pë = r2/w3, where rë = p(a= B(x)|R*) 
and w} = p(a= BWX). Separate from 
agents’ ability to use information, the relia- 
bility of information about when to select a 
particular action a is represented by pž = 
rX/wX, where rX= p(R*|RS) and w% = 
p(R® ‘ws ). The overall reliability over both 
stages (given by the ratio p%? = r*8/w*) 
can be shown to have the following general 
form, 


(2) r? z rX(p? -1)+1 
wXB  w*(p2-1)4+1- 





Conventional theory represents the limit- 
ing case where agents perfectly use informa- 
tion (i.e. p?=0o for all a); so that p*? 
reduces to p% = r;X/w. This implies agents’ 
overall reliability depends only on the infor- 
mation available to them. On the other hand, 
the structure of (2) enables one to explicitly 
analyze the interplay between imperfect in- 
formation and imperfect response to infor- 
mation. We can thereby retain the essential 
elements of Bayesian theory, yet enter a pre- 
viously uncharted domain of inquiry (one 
that has seemed beyond the limits of formal 
analysis).? In general, note that px? neces- 
sarily drops below p% when p? is bounded, 
converging on 1 as p?>1. The latter must 
happen no matter how reliable information 
might be (i.e., no matter how close r¥ and 
w% approach 1 and 0, respectively). 


Vi. The Complexity of Information: 
A Basic Tradeoff 


Results in cybernetics and information 
theory imply that in order to fully describe 
the environment, an information source must 
have an intrinsic entropy (denoted E*= 
— Zh, logh,, where h, = p(x)) at least as 
great as that of the environment. This means 
that E~ is a positive function of pož, denoted 

E*(pX). Next combine this with another 


2 See the statements by Kenneth Arrow, Robert Lucas, 
and John Hey at the start of my 1985a article. 
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principle that agents have greater difficulty 
in perceiving and interpreting information as 
its entropy increases. This principle has been 
extensively tested and confirmed in experi- 
mental psychology (see, for example, Wen- 
dell Garner 1962, ch. 3), and formally means 
p® is a negative function of E*, denoted 

p2(£*). By combining both of these rela- 
tionships into p?(E*(p*)) and substituting 
into pX® we thus derive the following basic 
tradeoff: as information more accurately de- 
scribes the environment its entropy increases 
and thereby reduces agents’ reliability in re- 
sponding to it. This is implied irrespective of 
whether there are any costs of obtaining 
information (as ‘modeled in conventional 
“search theory”). 

From this one can prove that agents may 
be in the immediate presence of a number of 
costless information sources, yet only re- 
spond to the less reliable information which 
thereby has less complexity to interpret. The 
latter result (as well as the information-com- 
plexity tradeoff itself) is one of a number of 
broadly applicable behavioral principles that 
can be rigorously derived from reliability 
formulas like (2) above. In addition, such 
formulas enable one to harness a large body 
of analysis already developed in cybernetics 
and information theory (but which has found 
little use in conventional decision theory). 


VII. Brief Applications 


I conclude by sketching some applications 
of the information-complexity tradeoff, first 
for biology applications and then human ap- 
plications. 

(a) The above implication about ignor- 
ing costless information will be more notice- 
able as agents become less able to reliably 
interpret increasingly complex messages (so 
that pë falls more quickly as E* increases). 
A striking class of examples of this are known 
as releasing mechanisms in animal behavior. 
The following describes a well-known case. 


Niko Tinbergen...studied fighting be- 
tween male stickleback fish.... In the 
spring the throat and belly of the males 
become intensely red. It seemed prob- 
able, therefore, that the red color was 
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an important stimulus. The investiga- 
tors presented their subjects with a 
series of models, some quite like ac- 
tual male sticklebacks except that they 
lacked the red coloration, and some 
showing little resemblance to actual 
sticklebacks except that they were 
red on the lower surface. The male 
fish attacked the red-bellied models, de- 
spite their unfishlike appearance, much 
more vigorously then they did the fish- 
like ones that lacked red. Surely the 
sticklebacks could see the other char- 
acteristics of the models, but they re- 
acted essentially only to the releasing 
stimuli from the red belly. 

[William Keeton, 1976, p. 504] 


(b) Formula (2) implies that if pf 
is bounded then there exists a finite up- 
per bound in behavioral entropy (dented Ê”) 
beyond which the reliability condition can- 
not hold for all actions in an agent’s reper- 
toire. If Ê? is less than the entropy of en- 
vironmental states (denoted E*), then it can 
also be shown that Ê? will drop for a suffi- 
cient increase in ES (i.e., when the environ- 
ment becomes sufficiently more unpredict- 
able). On the other hand, one can show 
agents must display more entropy in their 
behavior in order to maintain any given level 
of performance in the face of a more unpre- 
dictable environment (i.e., higher ES re- 
quires a higher minimum behavioral entropy, 
denoted £, in order to maintain a given 
performance level; see W. Ross Ashby, 1963, 
ch. 11). The latter can be summarized by a 
positive relationship £4(E*). Thus we have 
another basic tradeoff whereby increasing ES 
will eventually raise E3(E5) above Ê”. 

Next suppose agents must achieve some 
minimum performance level in order to 
maintain competitive survival in the environ- 
ment. The last conclusion then implies agents 
will eventually drop out of the environment 
as its entropy increases. However, we can 
also use this result in the converse sense by 
starting with a given Ê? and using E7(E*) 
to determine an upper limit on E5 consistent 
with the survival of particular agents (thereby 
permitting such agents to evolve in the first 
place). Those environments (or portions of a 
larger environment) with small enough ES 
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for certain agents to evolve can then be 
defined as the niches of such agents. Note 
how the latter characterization follows di- 
rectly from reliability principles derived from 
(2) above. 

(c) From this point a number of related 
features in ecological structure can be pur- 
sued. One possibility is to investigate the 
kinds of competitive interactions between 
species that would either tightly constrain or 
quickly increase the environmental entropy 
mutually faced by the particular species in- 
volved (thereby either ensuring or preventing 
the survival condition E3(E5)< Ê? from 
being satisfied). Answering this question will 
enable specific predictions about which kind 
of niche structures are likely to evolve and 
which are not. For example, suppose compe- 
tition between species within a given geo- 
graphical region quickly increases the en- 
vironmental entropy they mutually create for 
themselves as they become sufficiently simi- 
lar in morphology or other ecologically rele- 
vant dimensions. If this is the case, then 
spatially overlapping niche structures be- 
tween ecologically similar species will be very 
unlikely to evoive. This is the dominant pat- 
tern evidenced in nonhuman biology. 

Now I briefly turn to human agents com- 
peting in exchange environments. 

(d) Similar to the above examples one 
can ask what sorts of exchange environments 
would quickly raise E3(E%) relative to Ê? 
for the agents involved. This might refer to 
particular markets, or to interdependencies 
across a number of markets. Answers to 
these questions will enable predictions about 
the kinds of intra- and intermarket structures 
likely to evolve (for example, about where 
“flex” vs. “fix’-price markets will tend to be 
located in a large industrial economy with 
numerous cross connections between pro- 
ducer, consumer, and financial markets). 
Such predictions will in part depend on how 
different institutional features affect the com- 
plexity of price and quantity signals likely to 
be transmitted within and between specific 
markets. 

(e) Another possibility involves the com- 
plexity of messages transmitted between 
agents competing in game theory contexts. 
Conventional models have tended to char- 
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acterize increasingly sophisticated “optimal” 
strategies. However, if agents’ reliability p? 
in responding to information decreases with 
the uncertainty of potentially transmitted 
messages, E *¥, then noticeably different solu- 
tion concepts "may result. For example, rigid 
strategies that allow response only to rela- 
tively simple messages (such as tit for tat; see 
Robert Axelrod, 1984) may come to dominate 
over more sophisticated strategies (that may 
require agents to respond to messages which 
they cannot reliably interpret). 

(£) Finally, consider briefly the effects of 
inflation. Again using formula (2) one can 
show there is a maximum entropy of infor- 
mation (denoted £*) beyond which trying 
to use more complex information will reduce 
agents’ overall reliability p*® (thereby reduc- 
ing their performance). In addition, if we 
fix EX at any given level, then its reliability 
p* will drop as the environment’s entropy 
ES increases. Assume also ES exceeds E%, 
so that agents are initially using information 
with entropy E*. Then suppose something 
happens to the environment that increases 
ES. The above two principles imply agents’ 
performance must drop as E5 increases (i.e., 
greater entropy of information is necessary 
to maintain its reliability as E* increases, 
yet trying to use more subtle information 
with E*>£* will only further reduce 
agents’ overall reliability; moreover, those 
information sources with E* < E£* are all 
less reliable than before). Agents may be able 
to recoup part of their losses by responding 
appropriately to information with smaller 
E*, but they can never fully restore their 
initial performance. 

Now apply the above analysis to the: case 
where inflation rises, but in a maner that also 
increases the entropy of price and quantity 
relationships in the economy. If this hap- 
pens, agents’ performance achieved from 
market participation will unavoidably drop. 
We thus may have a social cost to rising 
inflation that is not readily apparent with 
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conventional macro models (which often view 
inflation as fully “anticipated,” or “neutral,” 
or dealt with via “indexing” and other con- 
tractual adjustments, etc.; see Axel Leijon- 
hufvud, 1981, chs. 9 and 10). 
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Individual Rationality, Market Rationality, 
and Value Estimation 


By PETER KNEZ, VERNON L. SMITH, AND ARLINGTON W. WILLIAMS* 


Direct experimental tests of expected util- 
ity theory ( EUT ), in which subjects are asked 
to choose among alternative gambles, or to 
make judgements as to their willingness to 
pay (WTP), and/or willingness to accept 
(WTA) payment for a gamble, have not been 
kind to EUT. As noted in the survey by Paul 
Slovic and Sarah Lichtenstein (1983), the 
results of these interrogations are remarkably 
consistent in a wide variety of contexts and 
are robust under examinations designed to 
determine the effect of monetary incentives, 
experience, and other factors that might have 
accounted for the discrepency between sub- 
ject responses and the predictions of EUT. 
On the other hand, experimental studies of 
individual and market behavior based upon 
EUT models of market decision making have 
yielded results showing high consistency with 
the predictions of these models (see the refer- 
ences in Smith, 1985). Are individual re- 
vealed preferences in some market contexts 
more likely to be “rational” (consistent with 
EUT) than individual responses to choices 
among alternative prospects? 

Several studies designed to solicit WIP 
and WTA responses for a variety of goods 
have found a wide disparity between the 
“buying price” and “selling price” measures 


of individual value (see the study and the | 


citations therein by Jack Knetsch and 
J. A. Sinden, 1984; hereafter K-S). Values of 
WTA obtained in this way are frequently an 


order of magnitude greater than values of © 


WTP although theoretically WTP and WTA 
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“should” differ by no more than a presumed 
“small” income effect. These results should 
not be dismissed by economists on the 
grounds of poor subject motivation because 
the experiments include some (see those in 
K-S) that have carefully introduced actual 
monetary payments and cash compensations 
and have not relied on hypothetical choices. 

These results are explained by K-S (and 
by most of the authors of such studies) in 
terms of the Daniel Kahneman and Amos 
Tversky (1982) “framing” paradigm in which 
people reveal that they are less willing to 
spend wealth which they consider to be part 
of their endowment than wealth not so con- 
sidered. We would emphasize that such be- 
havior is “irrational” only in the narrow 
sense of EUT as a behavioral hypothesis 
which may not only be a poor predictor of 
individual choice, but may not be a satisfac- 
tory guide to action. For example, the dif- 
ferential treatment of wealth that has be- 
come part of one’s endowment may have 
important survival value which is imprinted 
in decision behavior. However, K-S (p. 508, 
fn. 3) report one, perhaps significant, experi- 
ment in which they do not get the usual 
WTA-WTP disparity. In this experiment, 
cash payments and offers for a lunch made 
to respondents entering an office cafeteria 
showed a much smaller, statistically insignifi- 
cant, disparity. In this case, the respondents 
were about to participate in a familiar market 
for the commodity being evaluated. 

On this same theme an important new 
study by Don Coursey et al. (1984) uses a 
repetitive series of Vickrey (second price) 
auctions to determine market WTA and WTP 
prices for entitlements to an unfamiliar item, 
which they compare with hypothetical mea- 
sures of WTA and WTP. They find that 
although individual bids in the first of a 
sequence of Vickrey auctions show a large 
WTA-WTP disparity, ending bids, after a 
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series of auctions, yield no such disparity. 
Their interpretation is that market-like learn- 
ing experience yields results that are not 
inconsistent with the “rational” economic 
model. Since the motivation for such models 
is to articulate a theory of market behavior, 
we would argue that the Coursey et al. work 
raises fundamental questions as to the ap- 
propriate context, in which tests of the ob- 
servable implications of economic theory are 
to be carried out. In this emphasis we are not 
denying the reality of what Kahneman and 
Tversky have called “framing effects.” Such 
effects are identifiable both in the hypotheti- 
cal and the reward motivated contexts in 
which they have been measured. What we 
are questioning is the uncritical interpretation 
of the implications of this research for the 
theory of markets (Kenneth Arrow, 1982). 
According to this interpretation, the results 
of direct studies showing that individual par- 
ticipants are subject to “framing” effects im- 
plies that markets are inefficient. We think 
this interpretation is incorrect (see Smith) for 
two reasons. 

1) It confuses individual “rationality,” 
in the sense of EUT, with market rationality, 
in the sense of allocative efficiency. Market 
efficiency is a proposition about allocations 
given demand behavior, while EUT leads to 
propositions about “rational” demand be- 
havior. Thus EUT could have very poor 
predictive power, but given this EUT-incon- 
sistent demand environment, markets might 
be highly efficient. Also, an essential feature 
of markets is that price is determined by the 
marginal traders, and the presence of non- 
marginal traders who are EUT irrational 
does not imply that market prices are EUT 
irrational. 


2) Direct studies of framing have con- 


centrated on inconsistencies in individual re- 
sponses to questionnaires, or in one-shot 
buying and selling decisions in which in- 
dividuals do not have the opportunity to 
participate in an ongoing market. If individ- 
uals modify their opinions and their deci- 
sions in the light of this experience, these 
effects will not be reflected in the instru- 
ments that have been used in framing stud- 
ies. We would argue that although such stud- 
ies have relevance to measuring people’s 
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preference attitudes, they provide no basis 
for extrapolation to behavior in markets. 
Most (but not all) experimental markets show 
some learning effects over time with equi- 
librium behavior quite different from start-up 
behavior. 

In this paper we report the results of two 
series of experiments designed to address 
two research questions: 1) if we ask subjects 
WTP and WTA questions concerning a 
security that yields a random dividend from 
a known probability distribution, and that 
will be traded in a market, do these re- 
sponses, even if inconsistent with EUT, pro- 
vide “good” predictors of the mean market 
price generated by trading among these same 
subjects? By a good predictor, we mean that 
it does at least as well in predicting the mean 
market price as does the rational expecta- 
tions equilibrium (REE) theory of such a 
market. 2) If trading is repeated over several 
consecutive market periods, and we apply 
the WTA-WTP questionnaire instrument be- 
tween each of these trading periods, do we 
observe any trend in effect on .subject re- 
sponses in this context? 


I, Experimental Design and Results, Series I 


The first group of experiments on which 
we report were not designed to study WTP 
and WTA. These experiments were designed 
to study the efficient markets hypothesis (or 
REE) in the context of asset trading under 
double auction contracting rules, where an 
asset’s value is derived from a random di- 
vidend distribution (for a more complete dis- 
cussion, see Smith et al., 1985). In these 
experiments, nine (or twelve) subjects par- 
ticipate in a sequence of fifteen consecutive 
trading periods for an asset whose dividend 
probability distribution is common knowl- 
edge. At the end of each trading period, all 
shares receive the dividend realized for that 
period. In period 1, each share represents a 
prospect that will yield fifteen realizations 
from the given distribution; in period 2 a 
share can claim fourteen remaining realiza- 
tions; and so on until the final period when 
only one realization remains. Each subject 
begins period 1 with an endowment of cash 
and securities. The expected (dividend) value 
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of a share in period 1 is $3.60 (15 periods 
times the expected dividend per period, 
$0.24), or, in some designs, $2.40. This is the 
REE price based on expected value as the 
“intrinsic worth” of a share (the REE price 
adjusted for risk-averse or risk-preferring 
behavior may be below or above this expected 
dividend value). Each subject ends the 15- 
period experiment with his or her initial cash 
endowment plus the sum of all dividend 
realizations plus (minus) any net capital gains 
(losses) from trading shares during the fifteen 
periods. 

After completing an initial series of twelve 
experiments of this type, we applied a WTA- 
WTP instrument in our subsequent fourteen 
experiments (Series I). After each subject 
had completed the asset market instructions 
and been informed of the dividend structure 
and of his or her initial endowment, but 
before the opening of the first trading period, 
the following two questions were adminis- 
tered: 1) Given your endowment of $ 
cash (i.e., working capital) and asset 
units, what would be the minimum price you 
would be willing to accept in order to sell 
one unit of your inventory in the trading 
period about to begin? . 2) Given 
your endowment of $ cash (i.e., work- 
ing capital) and asset units, what 
would be the maximum price that you would 
be willing to pay in order to buy one unit of 
this asset in the trading period about to 
begin? i 

The results of our fourteen Series I experi- 














ments are shown in Table 1 which lists the ` 


buyer and seller surpluses and the predicted 
market price (P,,) based on the WTA-WTP 
interrogations, as well as the actual mean 
transaction price (P) for all trades in pe- 
riod 1. Price P,, equates supply and demand, 
where supply is the WTA responses ordered 
from lowest to highest, and demand is the 
WTP responses ordered from highest to low- 
est. Our results are summarized as follows. 

1) We first asked if the mean price devi- 
ations in period 1, p, =P — P, (measured in 
deviations from the normalizing REE price, 
P,) differ between the prior series of twelve 
experiments that did not apply the WTA- 
WTP interrogation, and the fourteen Series I 
experiments that did. Since these sample 
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TABLE 1 — SERIES I RESULTS 





Surplus WTA, WTP Mean 
Exp. Seller: Buyer Price Price 
116 2.9:11.1 1.47 1.53 
117° 2.1: 8.8 1.00 1.74 
118 4.4: 4.0 1.90 2.10 
119° 0.5: 2.0 3.00 5.44 
125? 2.4: 23 2.00 2.55 
128? 3.1: 1.1 1.62 1.85 
139° 0.6: 4.1 0.60 0.42 
141° 4.3:12.3 1.62 2.32 
142> 5.2:11.9 2.32 3.78 
143> 8.1: 2.9 3.59 3.42 
146” 1.4:10.2 1.00 2.67 
148> 6.1: 2.8 2.62 3.55 
149> 3.8: 2.7 2.75 3.40 
150° 2.5: 0.4 3.50 3.40 


Note: Exp. denotes experiment. 
a Denotes P, = 2.40, otherwise P, = 3.60. 
>Denotes experienced subjects. 


mean deviations are $0.46 and $0.70, respec- 
tively, and their difference is not statistically 
significant (ż = 0.56), interrogation appears 
not to affect prices. 

2) Buyers’ surplus tends to exceed sellers’ 
surplus, which implies that there is more 
diversity among intramarginal limit buy 
prices than among corresponding limit sell 
prices. However, this difference is not signifi- 
cant (1(26) =1.6). Since WTA and WTP re- 
flect expectations about future price increases 
and the concomitant capital gains, it would 
appear that such expectations varied consid- 
erably among subject trader groups. 

3) Comparing the predictive error of the 
WTA-WTP equilibrium price, p, = P — P,,, 
with that of the REE price, p, = P — P,, we 
reject the null hypothesis that o?=o7 in 
favor of o2<o? (F=2.45). Hence the 
WTA-WTP data do much better in predic- 
ting the mean trading price than the widely 
touted “intrinsic value” or REE theory of 
stock prices. 

4) In each experiment we have complete 
data on all of the bids and/or offers sub- 
mitted by each subject, allowing us to com- 
pare actual bids with WTP, and actual offers 
with WTA, Examining these data we find 
that the lowest offer made was below the 
stated WTA, for 14 percent of the subjects, 
while the highest bid entered was above the 
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stated WTP, for 46 percent of the subjects. 
We conjectured that buyers were more will- 
ing to abandon their WTPs because they 
sensed a possible rising market in period 1 
and were going for capital gains. Most of the 
markets would subsequently confirm this 
prediction (see Smith et al.). 


Il. Experimental Design and Results, Series II 


In a Series I experiment, the first market 
period requires evaluating a complicated 
compound gamble. Furthermore, since it is 
the first of a 15-period sequence of trading 
periods, it may be quite important in yield- 
ing expectations information for each agent. 
Hence a subject with well articulated WTA 
and WTP attitudes based only on divi- 
dend information, endowment, and “ think- 
ing about it,” may alter those attitudes dras- 
tically upon observing the first few trades 
that reveal something about the behavior of 
others. Consequently, our second series (II) 
of three experiments each consisted of four 
or six single trading periods for an asset in 
which all subject endowments were reinitial- 
ized at the beginning of each period of trad- 
ing. This pure replication design controls on 
any first-period trading effects due to capital 
gains expectations across periods (but not, 
of course, within a period). In these ex- 
periments a single draw at the end of one 
period of trading is made from a binary 
probability dividend distribution ( p4, di; Pas 
d,) = (4,$0.50; 4,2.00), with expected value 
$1.25. If we define E = (cash, shares) as the 
endowment vector, there are three agent 
classes, E, = ($4.50,1), E, = ($3.25,2), and 
E, = ($2.00,3) with three subjects in each 
class comprising a nine-trader market. Hence 
the expected .value of each agent’s endow- 
ment is $5.75 in each of the independently 
initialized trading periods in an experiment. 
Except for the effects of learning, each trad- 
ing period is a pure replication of the market 
for a single binary gamble. In this environ- 
ment, we administer the above questionnaire. 

The results of our three Series II experi- 
ments consisting of 16 independent single- 
period markets, each preceded by a WTA- 
WTP interrogation, are shown in Table 2. 
Our results are summarized as follows. 


MAY 1985 
TABLE 2— SERIES II RESULTS 
Exp.: Surplus WTA, WTP Mean 
Period Seller: Buyer Price Price 
129:1 1.9:0.9 . 125 * 1.66 
2 1.3:0.9 1.25 1.39 
3 0.9:0.5 1.62 1.60 
4 1.2:0.3 1.50 1.41 
133:1 2.2:2.9 1.25 1.30 
2 2.0:0.2 1.42 1.51 
3 0.4:0.3 1.47 1.52 
4 0.5:02 1.50 1.58 
5 1.0:03 1.50 1.51 
6 0.2 :0.0 1.50 1.58 
137:1 1.9:3.1 1.12 1.43 
2 1.2:0.5 1.50 1.49 
3 1.0:0.2 1.40 1.40 
4 0.5 :0.2 1.40 1.26 
5 0.7:0.4 1.30 1.18 
6 0.3:0.5 1.20 1.21 


Note: P, =1.25 in all experiments. 


1) The WTA-WTP schedules for both 
the Series I and II experiments typically re- 
veal frequent inconsistencies with EUT. For 
example, in period 1 of experiment 133, sub- 
jects 3 and 7 report WTPs that equal or 
exceed the maximum possible payoff ($2). 
However, these violations of simple domi- 
nance are not repeated. In spite of the EUT 
inconsistencies, the period 1 market-clearing 
price of $1.25 can hardly be classified as 
irrational. 

2) Comparing Tables 1 and 2, both seller 
and buyer surpluses tend to be smaller in 
Series II (period 1) than their counterparts in 
Series I. This is consistent with the expecta- 
tion that moving from a compound to a 
single one-draw gamble will reduce the diver- 
sity in both the WTA and WTP measures of 
individual value. In Table 2, sellers’ surplus 
is larger than buyers’ surplus in all but three 
trading periods. 

3) In ten of sixteen periods P, is a 
better predictor of P than P., but the repeat 
trials with the same subject group in each 
experiment yields a sample that is too small 
(three independent sets of observations) for a 
meaningful test. 

4) If in each trading period we compare 
WTA, with actual offers and WTP, with ac- 
tual bids for each subject, we find that for 34 
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percent of the subjects the lowest offer made 
was below their stated WTA,, and for 47 
percent the highest bid was above their stated 
WTP,. The abandon with which subjects 
violate their own WTA-WTP responses sug- 
gests that the latter may serve only as a 
pretrade bargaining objective from which 
there is frequent deviation. 

5) Standard (risk-averse) theory suggests 
that for any i, WTA; will equal or exceed 
WTP,. We counted the number of individu- 
als who violated this inequality in their 
period-by-period WTA-WTP responses. The 
number of violations in successive trading 
periods of each Series II experiment are as 
follows: Exp. 129: 0,0,0,0; Exp. 133: 3,2,1, 
2,3,0; Exp. 137: 5,2,1,0,2,1. By this mea- 
sure of “rationality,” it appears that rep- 
lication of the interrogation followed by 
market experience sequence tends to reduce 
the incidence of EUT inconsistent responses, 
with most of the reduction occurring in 
period 2. 


HI. Conclusions 


The following conclusions appear to be 
justified by the above experiments: 1) The 
WTA-WTP interrogation itself does not have 
a significant effect on the subsequent ob- 
served mean contract price of an asset. 2) In 
Series I, based on the WTA-WTP data, 
buyer’s and seller’s surplus do not differ sig- 
nificantly. 3) Subjects often submit actual 
offers below their stated WTAs, and/or bids 
above their stated WTPSs (14 to 47 percent of 
the responses), suggesting perhaps as L. J. 
Savage once said, “It is difficult to be honest 
with one’s self about prices generally” (1962, 
p. 165). 4) Although these WTA-WTP re- 
sponses are frequently abandoned by sub- 
jects, the equilibrium predicted prices, P,,, 
that result are not bad predictors of the 
mean observed contract prices, in the sense 
that P, is closer to the mean price than the 
“intrinsic” value REE price, P,. 5) Over 
time in Series II there is a considerable de- 
crease in subject violation of the risk-averse 
rationality prediction WTA = WTP. 

Extensive studies of the consumption- 
leisure revealed choice behavior of mice, rats, 
monkeys, pigeons, and people in repeat 
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purchase environments (Raymond Battalio 
et al., 1981, p. 623) yield steady-state results 
consistent with the Slutsky-Hicks model of 
maximizing behavior. For the animal studies 
there is no presumption of cognitive calculat- 
ing choice, yet this presumption is implicit in 
tests of EUT based on subject responses to 
one-shot choices among gambles and/or 
word problems. We do not deny that EUT 
is in trouble standing as a clearly nonfalsified 
theory of decision making under uncertainty, 
but we would urge suspension of scientific 
judgement until this evidence has been fur- 
ther examined in repetitive market-like 
environments. In any case, there is no justifi- 
cation for the normative and judgemental 
conclusion that EUT violations imply that 
either individuals are incompetent or markets 
are inefficient. What may be in doubt is EUT 
as an attempt to give formal meaning to the 
concept of rationality. 
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Knowledge, Uncertainty, and Behavior 


By KelTH D. WILDE, ALLEN D. LEBARON, AND L. DWIGHT ISRAELSEN* 


Our paper reports the initial results of 
a miultidisciplinary evaluation of Ronald 
Heiner’s (1983) thesis about the sources of 
predictable behavior.’ A selection of ideas 
and examples that illuminate or reinforce 
Heiner’s argument is presented here. We also 
record consensus views on some implications 
of Heiner’s behavioral model as we under- 
stand it. 


I. Knowledge /Cognition/Rationality 


Our approach to Heiner’s thesis is shaped 
by interest in the processes of cognition, 
other sources of human behavior, and the 
implications of knowledge growth for man 
and the biosphere. His work is illustrative of 
uncomfortable implications and problems 
created by the explosive growth of knowl- 
edge in the modern era. Many of us work 
inside large organizations where our respon- 
sibility is to promote a kind of intelligent, 
flexible, and adaptive behavior that Heiner 


says must emerge as a condition of increased. 


organizational complexity. 

From that perspective we were attracted 
to two of Heiner’s major points about hu- 
man behavior: first, that people cannot cope 
with all the information available; second, 
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that knowledge creates uncertainty. We af- 
firm these statements, but are uncertain of 
Heiner’s view on how increasingly complex, 
viable, social structures evolve. One of our 
initial impressions was that he attributes 
consciousness to subhuman forms of life, 
even though his article claimed to be imput- 
ing only sensory or perceptual powers, not 
cognitive or conceptual ones. 

There remains nonetheless an impression 
that some kind of economic or biological 
(i.e., success or survival) rationality is the 
outcome of “successful” behavior. If Heiner 
is not attributing consciousness, he is at least 
observing development of behaviors that per- 
mit survival. Economic reasoning might call 
such behaviors “rational” from a retrospec- 
tive viewpoint. As organisms and organiza- 
tions become more complex, rationality of 
this kind seems to require more and more 
nearly conscious effort. Heiner calls optimi- 
zation a special case occurring when un- 
certainty (the C-D gap) approaches zero. 
Optimization would be rational and also 
conscious, we infer, since it implies de- 
liberate decision taking. At lower levels of 
certainty, rule-governed behavior prevails. 
The choice of rules and of behavior within 
them could be rational without full con- 
sciousness. This we infer is Heiner’s meaning 
and we do not necessarily disagree (as some 
of our examples will demonstrate). 

We believe an implication of Heiner’s work 
is that rational (.e., enabling survival or 
success) behavior requires increasing degrees 
of conscious effort. We are given to under- 
stand that he is aiming at a more general 
theory of human behavior, one that sub- 
sumes optimization, or economic rationality, 
as special cases. He aims at illumination 
rather than revolution he says, but we think 
the implications are revolutionary. If he is 
not preserving economic man, then he is 
destroying the Invisible Hand. 

From the anthropological perspective, 
Heiner has situated economic debate squarely 
into the mainstream of Continental intellec- 
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tualist thought of the past two decades. He 
emphasizes the rationality of systems over 
that of individual optimizers, clearly paral- 
leling the work of the French structural 
anthropolist Claude Levi-Strauss (and the 
structuralist movement in general). That is, 
in Heiner’s model, it is the system that is 
rational, not the individual. Individuals can- 
not optimize; it is beyond their competence. 
This amounts, as Heiner noted, to dropping 
the basic rationality assumption from eco- 
nomics. The assumption has been necessary, 
up to now, because an uncertain subject im- 
plied unpredictable behavior. But, if it is 
uncertainty that produces predictable behav- 
ior, then the subrational subject is embraced 
within a rational (rule-governed) system. This 
implies a shift in the orientation of econom- 
ics from the individual maximizer to the 
consideration of systems. It also reverses the 
implication of the previous paragraph. If it is 
the system that is rational, then Heiner is 
saving the Invisible Hand at the expense of 
economic man. The crucial link in this 
paradox is the role of conscious effort. 

The two previous paragraphs suggest that 
Heiner may be writing a general theory of 
society rather than economics (or more than 
economics to be precise). That is, he may be 
looking at social behavior from a very high 
mountain top or a so-called God’s eye view, 
and in an evolutionary time scale, rather 
than in the short-run horizon of an en- 
trepreneur, bureaucrat, politician, or social 
reformer. If so, what is the importance of his 
work in the context of contemporary prob- 
lems? Will it help take the heat off economists 
for the current state of the world? 

Student enrollment in economics and job 
opportunities for graduates are flat while 
those for management students have in- 
creased dramatically over the past fifteen 
years. Are other disciplines dealing with real- 
ity more effectively than is economics? If 
economists are going to address broad ques- 
tions of social theory, as Heiner is doing, 
other specialists must concentrate on princi- 
ples and practices of effective and satisfying 
social action. What will Heiner’s model do in 
terms of suggesting new questions that may 
help resolve old problems? One thing that an 
intellegent hierarchy needs is an understand- 
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ing of which specialists deal with what prob- 
lems. 

Our chief concern beyond the issue of this 
paper, or of economics generally, is that the 
C-D gap is growing beyond the capacity of 
any known optimization technique, and that 
more and more conscious effort is required 
to deal with the threat to survival that this 
implies. We believe that economists should 
be helping to reduce the problems of “info 
glut” and of decision-making uncertainty. 
Too often it is simply assumed that someone 
else will solve the problem. It would be very 
unfortunate if Heiner’s work were to encour- 
age dogmatic slumber and faith in an Invisi- 
ble Hand at a time when concerted and 
conscious effort is required to design new 
institutions that subserve enlightened values 
and ethics. That conscious effort is necessary 
is implied, we believe, by Heiner’s demon- 
stration in his paper in this session that if an 
agent or system is to maintain its perfor- 
mance level in the face of an increasingly 
complex environment, it must find reliable 
ways to use increasingly complex informa- 
tion. This is an example of a problem area 
that should appeal to economists. 


II. Sources of Predictable Behavior 


Behavior is a compound of three main 
factors: physiological, psychological, and ra- 
tional. The physiological factors cover basic 
human needs and are everywhere similar. 
They are universal, hence predictable. Psy- 
chological factors are more complex and may 
be further subdivided into feelings and de- 
sires. Feelings appear to be similar in most 
persons, races, and cultures. They are near 
universal, hence predictable. 

Desires, however, are more complex. De- 
sires are not stable. They vary over time and 
are hard to predict. They grow; they can be 
stimulated. We blow them up; they become 
obsessions. They are the driving force in 
society. They also vary from one culture to 
another, and thus cannot be taken for granted 
in economic theory. The growth of knowl- 
edge and technology provide material for 
desires to feed upon. 

Rational factors, the creations of the 
thinking brain, are the most change-inducing 
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and the least predictable. They are also grow- 
ing, for knowledge is cumulative. The more 
knowledge we have with which to rationally 
serve desires, the less predictable is. the out- 
come. The system becomes more and more 
open for the generation of knowledge is also 
the generation of ignorance. Each of us is 
today relatively far more ignorant than was a 
well-educated person at the dawn of the 
nineteenth century. And as more and more 
powerful knowledge becomes available to 
more and more people, it becomes more and 
more true that anything can happen. This 
link between uncertainty and abundance of 
information is more positive and direct than 
Heiner has drawn it. 

In applying his theory to organizational 
behavior, Heiner used a biological analog. 
Biological systems are hierarchal. For a sys- 
tem to be effective or powerful, it must not 
only have the benefit of specialization of 
functions, but also many things must be 
“forgotten” by subunits. Whereas an amoeba 
must respond to all things connected to its 
welfare, a multicellular organism admits of 
specialization and some cells can “forget” 
about the responsibilities of some of the 
others. Yet, there must be linkage between 
them and a kind of intelligence or overview 
above them. This is the function of the central 
nervous system (CNS). 

Heiner predicts that organizations will be- 
come more flexible as they become more 
complex, just as do other higher forms of life 
(man having the most sophisticated CNS). 
Just as an organism must evolve internal 
rules of behavior if its separate parts are to 
coexist in harmony and support their com- 
mon life, so must the organisms that com- 
prise an organization. Social insects, flocks of 
birds, and herds of mammals are examples, 
as are tribes among humans. Successful com- 
panies and industries also evolve by gradual 
establishment of heuristic rules of behavior. 
The organization defines itself by its own 
experience of what “works” vs. what does 
not work. This becomes a corporate culture, 
or knowledge construct. At least part of this 
might be called rational behavior that is non- 
conscious. 

Ethnic or national cultures evolve in a 
similar heuristic way. Culture may be de- 
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scribed as a set of social rules that groups of 
people live by. These may be discovered by 
deliberately, methodically breaking them un- 
til the unwritten social rule is manifest. Most 
people are not conscious of the rules (cul- 
ture) by which they are living. They only 
know when confronted with aberrant behav- 
ior that “we don’t do it that way here.” We 
are not conscious of our accent, our culture, 
or our world view until it is jarred. To the 
extent that cultures and world views help 
their bearers to survive, they may be called 
rational, as discussed above. 

From a neurophysiological viewpoint, the 
process can be explained by “triune brain” 
theory. Culturally determined behavior (i.e., 
subconscious) is probably due to human in- 
teractions that involve primarily the limbic 
system of the brain rather than the cerebral 
cortex. The limbic system governs emotional 
responses that lead a person to discover for 
himself behavioral rules of the family, tribe, 
or other organization. 

This subconscious, emotionally centered 
learning process has probably been a part of 
social behavior since before the emergence of 
man. In this century, students of scientific 
method have abstracted it to a system or 
principle called conjecture and refutation. 
The role of emotion in cognition explains 
why it has taken so long for mankind to 
become self-conscious of cognitive process: 
the limbic system attaches emotive value to 
ideas generated in the neocortex, and the 
limbic function of socializing overides neo- 
cortical doubt. The consequence of this emo- 
tional-cognitive interaction is that group 
ideologies are hard to break. 

This accounts for our frequent blindness 
to the fact that parts of our personal 
worldview or professional paradigm are in- 
consistent with the facts of observation. In 
the first place, there is the desire to be one 
with the herd, to stick to group norms. Be- 
yond that, habitual or patterned ideas and 
behaviors may persist in spite of knowledge 
to the contrary, because facts and rational 
arguments may have insufficient emotional 
impact for our limbic system to “take cog- 
nizance” of them. 

Another view of predictability comes from 
management science and is closely related 
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to economics itself. Predictability entails 
some stability of behavior patterns. Each of 
us has a personal stake in having many things 
remain as they were. There is an economy of 
decision making in habitual behavior. There 
is consequently a value to resisting change 
until the evidence becomes overwhelming. It 
saves us from the hard work of thinking. 


HI. Implications of Unconscious Rationality 


In our multidisciplinary interactions, some 
unease was exposed regarding what seemed 
a too-easy presumption of rationality by 
Heiner. Can it emerge automatically when 
thinking requires such effort? Bertrand Rus- 
sel is reported to have said that many people 
would rather die than think. (In fact they 
do.) Death in preference to thought is 
a pretty strong aversion. Other trenchant 
thinkers have observed and marvelled at the 
phenomenon: Aldous Huxley, Arthur Koes- 
tler, Karl Popper, Erich Fromm, José Ortega 
y Gasset, Edmund Burke, to name a few. 

We wonder how far the evolution of intel- 
ligent hierarchies can go without conscious 
thought and deliberate effort? Who is going 
to put together the rules for the next stage of 
social evolution? Do economists wish to leave 
it up to planners, organizational designers, 
political scientists, lawyers, and legislators? 
Or are they still promoting the political /eco- 
nomic model invented by eighteenth-century 
rationalists (liberalism) and adopted in the 
political constitutions of most Western na- 
tions? Economists seem easily to forget that 
the system of market capitalism is a political 
contrivance, a deliberate creation, that their 
own intellectual ancestors built it, and that 
they are its maintenance men or priestly 
class. The implicit attitude of most standard 
economic work is that the system is simply 
there, and the “scientific” aspect is to “dis- 
cover” how it works. On the other hand, 
economists keep up the pressure to encour- 
age everyone to believe in the market meta- 
phor of society—that the pursuit of self- 
interest is rational for both individuals and 
for society at large. 

What model of society is implied by 
Heiner’s prediction that institutions have to 
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evolve that allow individuals or groups to 
know relatively less about each other and the 
whole? Does he envisage the development of 
a strong social central nervous system gov- 
erned by an holistically rational brain at the 
top? Or is he offering an explanation of the 
unseen hand that turns atomistic rationality 
(self-interest) into the good of the whole? Is 
he suggesting that members of Western cul- 
tures have a sixth sense which enables them 
to understand instinctively without conscious 
effort, and to reject self-interest actions that 
would be damaging to the interest of the 
whole? Will every primitive man touched by 
the desire for Western goods instantaneously 
be converted into a similar marvel? Are we 
talking about economic man circumscribed 
by an ever-more complex web of regulations 
and controls, or about economic superman 
who knows without thinking and automati- 
cally selects only those self-serving actions 
that are also consistent with the welfare of 
all others? Is system rationality an automatic 
blessing, or a product of conscious effort? 

To say that organizations that survive have 
adaptation capacity does not warrant a find- 
ing or rule that, as organizations become 
more complex, they also (necessarily and 
simultaneously) become more flexible. There 
have been plenty of organizational dinosaurs 
and there will be many more. An organiza- 
tion may last a long time without being very 
flexible or adaptable. The corporate culture 
may be fallible, yet untested by stress. The 
same is true of ethnic and national cultures. 
Fallibility shows up when major environ- 
mental change imposes severe stress. This 
has been happening all over the developing 
world as uncomprehending people demand 
Western goods but reject the Western culture 
that makes having them and using them pos- 
sible. 

That institutions must evolve which enable 
each agent in the society to know less and 
less about the behavior of other agents, and 
about the complex interdependencies gener- 
ated by their interactions, is an implication of 
Heiner’s theory, but the theory does not pro- 
vide much insight into the mechanism of 
change in social institutions. We agree with 
the statement, but fear that it will not hap- 
pen by assumption. More than ever, and 
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with increasing speed and intensity, cultural 
and institutional evolution must be conscious 
and deliberate. Man lives more and more 
in a world of his own making and can 
no longer rely on everything working out for 
the best. 


IV. Limitations of the Ultimate Resource 


We noted earlier on that the generation of 
knowledge is also the generation of ignorance, 
The capacity of our brains to process the 
information available to them is challenged 
by the very productivity of the brain itself. 
Attention may be the most limiting resource. 

The difficulty of making intelligent deci- 
sions, whether personally or in an organ- 
ization, has changed from ability to get 
information to one of processing a super 
abundance. Responsibility for processing and 
refining information into intelligence may be 
delegated but advisors become neurotic be- 
cause they cannot cover the field. This leads 
to a corollary neurosis in decision makers: 
they can claim that a decision was rational 
(optimal) given the information available, but 
there is a good chance that inconsistent in- 
formation could have been found, and that 
some persons may find it after the fact and 
confront the decision maker with it. 

Knowledge and the power it conveys have 
had the effect of magnifying desires and ex- 
pectations of people everywhere, yet the 
complexities and uncertainties manifest in 
infoglut are limiting our ability to satisfy 
those desires. The magnification of desires 
compared to capacity for fulfillment is in- 
creasingly dangerous in a world where the 
disgruntled can exert great destructive lever- 
age against big systems using powerful but 
small-scale technology. The recent cases of 
poisoned pharmaceuticals and food products 
are examples. 

Neuroses generated by this growing C-D 
gap have inspired a variety of coping strate- 
gies or behavioral rules that include collusion 
and conglomeration. Government regulation 
is another, counter, means. This leads to a 
reaction against complexity and collectivity. 
The catch is that most developing problems 
require more knowledge for their solution, 
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and the knowledge industry requires some 
kind of collective support, whether by corpo- 
rate retained earnings or government col- 
lected taxes. 

Thus, our desires for goods, thrills, power, 
and freedom are inconsistent with the com- 
plexity, discipline, and collectivity that seem 
necessary to achieve them. The ultimate de- 
sire is to have no constraints on the fulfill- 
ment of desires. That this may not be possi- 
ble is hinted in the etymology of economics 
which suggests the orientation of a house- 
holder managing on a limited budget. 

During most of the modern era there has 
been a tension between technological opti- 
mists and skeptics. Malthusians and con- 
servationists /environmentalists have pointed 
to natural limits to human progress. Fred 
Hirsch called attention to social limits. Cog- 
nitive, cultural, and psychological limits are 
implications of territory that Heiner has 
opened up. We have serious doubts about 
the efficacy of what Julian Simon has termed 
the ultimate resource—unless the mind is 
turned toward accepting and coping with the 
limits to desire satisfaction instead of trying 
always to transcend them. 

The ability of persons and societies to act 
“rationally” in both the economic and neu- 
rophysiological senses is decreasing due to 
the growth of knowledge. The pursuit of 
short-sighted self-interest (with knowledge 
power) contributes to danger and ungoverna- 
bility, to psychosis, police state law and order, 
and to warfare. Dissatisfied, uncertain and 
neurotic people are a set up for demagogues 
and dictators. The rules that we need to 
adopt as a defense against the C-D gap are 
brotherly love, compassion, and cultural 
solidarity. (Many students of Public Choice 
Theory claim, in contrast, that these precise 
elements can be ignored.) A consciousness of 
collective values and purposes is required for 
the intelligent hierarchy. Through their con- 
tinuing emphasis on the market metaphor as 
a social ideal, economists have been contrib- 
uting to social breakdown by persuading 
people, intentionally or not, to ignore the 
implications of their personal actions for the 
common welfare. 

Faith in an Invisible Hand is an expres- 
sion of technological optimism. Economists 
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are its custodian, but they have never to our REFERENCE 
knowledge made a convincing case for how 
and why it will work in the long run. Heiner’s Heiner, Ronald A., “The Origin of Predict- 


work seems to be heading in the direction of able Behavior,” American Economic Review, 
showing that it will not. September 1983, 73, 560-95. 


INTERNATIONAL FINANCE* 


The Changing Environment of Central Bank Policy 


By ALEXANDRE LAMFALUSSY* 


It was more than a year ago that Charles 
Kindleberger extended to me his flattering 
invitation to address this joint meeting of the 
AEA/AFA. At that time we discussed vari- 
ous possible topics, but eventually decided to 
leave the title as vague as possible, on the 
grounds that this should allow me to take up 
the intellectual challenge of speaking on 
whatever financial crisis might have conveni- 
ently cropped up by the time of the meeting. 
Well, much in line with the fate besetting 
current economic forecasting, our timing was 
amiss: no crisis seems to be at hand. 

I do not want to take the easy way out 
by frightening you with possible future 
crisis scenarios, only to end up by trying to 
persuade you that (despite the numerous 
wrongdoings of governments and even the 
occasionally silly behavior of market par- 
ticipants) the naturally enlightened and 
effective cooperation between central banks 
will either avert the crisis or at least contain 
it. As an alternative to this somewhat unin- 
spiring approach, I propose to offer you a 
few reflections on some of the more funda- 
mental problems that monetary policymak- 
ers are facing today, both domestically and 
internationally, and for the handling of which 
they would be delighted to receive from the 
academic community some operationally 
usable advice—the stress being on “oper- 
ationally usable.” 

I should like to focus my comments on 
two points. The first is that the financial 
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systems of the main Western industrial coun- 
tries are in the midst of not one but, in some 
cases, as many as four interconnected evolu- 
tionary processes: disinflation; internation- 
alization; innovation; and deregulation. The 
second point is that unless I am hopelessly 
behindhand in my readings, economic theory 
provides us with only limited guidance for 
managing our monetary affairs in such a 
complex process of structural adjustment and 
institutional change; nor can the observation 
of history give us much help towards under- 
standing a situation which seems to be 
without precedent. 

Let me begin with a few remarks on the 
management of the disinflation process. Un- 
der the impact of concerted anti-inflationary 
monetary policies initiated in 1979-80, infla- 
tion rates have over the last few years been 
declining more or less rapidly in all in- 
dustrial countries. With the exception of a 
few countries they are, however, still at levels 
which would have been considered alarm- 
ingly high during the early 1960’s. Moreover, 
what we know both from survey data and by 
inference from the level of interest rates sug- 
gests that inflationary expectations have been 
even slower to move downwards. The crux of 
the matter is that a slow process of disinfla- 
tion of this kind carries with it, almost by 
definition, a good deal of uncertainty regard- 
ing future inflation rates—otherwise infla- 
tion could not be so sticky. This, in turn, 
implies that a considerable number of market 
participants are entering into contracts on 
terms that will inevitably prove costly for 
them; in other words, we are far from having 
seen the last of the casualties, either in the 
field of international lending or domestically, 
that are the normal corollary of disinflation. 
At the same time, the very slowness of the 
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process also implies a continued high cost in 
terms of unused resources and unemploy- 
ment. For both these reasons, there is the 
risk of a political reaction against the process 
of disinflation itself. On the other hand, an 
anti-inflationary shock treatment might well 
have been even more painful, with heavy 
costs being implied in both the short and 
long run. 

These developments raise at least two sets 
of questions for policymakers. First, is there 
any practical alternative to slow disinflation? 
Is “shock treatment” a genuine alternative? 
Note that history provides us with good ex- 
amples of quickly successful disinflation only 
after phases of hyperinflation, not after the 
sort of long-lasting, creeping inflationary 
process which has permeated and distorted 
most of our Western industrial countries over 
the last fifteen years or more. In the absence 
of historical precedents, can theory provide 
any guidance? There have been a few inter- 
esting pieces of analysis of the question of 
shock treatment vs. gradualism, but the 
academic debate has remained remarkably 
scant. 

Second, on the assumption that the cur- 
rent policy course is the only practicable one, 


what are its implications for the prudential 


side of central banking policies? Can mani- 
festations of financial fragility be taken care 
of by the normal market mechanism, or does 
their containment require specific lender-of- 
last-resort intervention by central banks in 
order to prevent domino effects? Here, too, I 
would much welcome a wide-ranging theo- 
retical debate on the mechanics of financial 
adjustment during a slow process of disinfla- 
tion, as distinct from crisis manifestations at 
cyclical turning points. 

While I could imagine convincing answers 
to these questions when viewing the process 
of disinflation within one closed econo- 
my, my imagination begins to falter when I 
look at this process within the framework 
of the growing internationalization of do- 
mestic banking systems. Whatever ratios you 
care to consider—the share of external claims 
or liabilities in the total balance sheet, the 
relative importance of balance-sheet items in 
foreign currency, the size of income flows 
derived from international operations—they 
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all point to a large and increasing interna- 
tional exposure of the domestic banking sys- 
tems. The story of financial integration is 
also reflected in the cross-border transmis- 
sion of interest rate developments. Interest 
rate parity holds almost instantaneously in 
the Euro-currency market; but, what is more 
important, there is growing statistical evi- 
dence of strong interconnections, even under 
floating exchange rates, between interest rate 
developments in the major domestic markets. 
Moreover, the fact that a number of coun- 
tries, and within these countries private firms, 
are indebted in foreign currencies means that 
interest rate developments in these currencies 
can have a totally unexpected impact on the 
financial ratios of such debtors. In general, 
financial impulses.emanating from the United 
States are transmitted remarkably quickly to 
other financial centers, despite fairly gener- 
alized floating. Interest rate “de-coupling” 
has been possible only within certain limits 
and by certain countries. Similarly, floating 
has not prevented strong international trans- 
mission links via the “real” side of the busi- 
ness cycle either. i 

In the best academic tradition, much re- 
cent research has gone into analyzing the 
implications of this state of affairs for ex- 
change rate determination and for the inter- 
national transmission effects of shifts in the 
policy mix of a large country, in particular 
of the United States. This research confirms 
the day-to-day experience of policymakers, 
namely that in a financially integrated world 
no country can isolate itself from the others, 
no matter what its exchange rate regime. To 
mention just one example, even determined 


` domestic anti-inflationary policies can be 


thrown off balance by a real effective ex- 
change rate depreciation induced by capital 
flows. This clearly raises major policy issues 
to which there are no unequivocal answers, 
but I certainly have no grounds for accusing 
academic researchers of any benign neglect 
of these problems. 

I do, however, have the uneasy impression 
that insufficient academic work has been de- 
voted to analyzing some other implications 
of international financial integration. One 
specific problem area concerns the question 
of whether the growing across-the-border in- 
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terdependence increases, or, on the contrary, 
diminishes the fragility of the Western coun- 
tries’ banking systems. More perfect compe- 
tition would seem to point to greater resili- 
ence, that is, to the ability of the system to 
take care of itself without any lender-of-last- 
resort intervention. On the other hand, it 
does not seem evident to me that more active 
competition in some fields (i-e., internation- 
ally), coupled with continued market imper- 
fections in others (i.e., domestically), add up 
globally to more perfect competition. I shall 
return to this question shortly, when reflect- 
ing on the subject of deregulation. Another 
much broader area concerns the normative 
evaluation of the effects of greater financial 
integration (i.e., of speedier and much larger 
financial flows) on a world economy in which 
international direct investment flows remain 
limited and which at the same time is ex- 
posed to increasing trade barriers or to new 
types of trade distortions (for example, coun- 
tertrade). This is Bretton Woods turned up- 
side down-—-a kind of topsy-turviness which, 
in my physiocratic simplicity, I view with 
some suspicion. 

The third evolutionary process has to do 
with the accelerating speed of financial 
innovations, particularly in North America 
and the United Kingdom, but also in quite a 
few other countries, though there, perhaps, 
attended by less publicity. This process is 
fueled by market participants’ desire to 
hedge against the uncertainty generated by 
interest and exchange rate volatility (and is 
thus partly a reflection of inflationary devel- 
opments), to circumvent regulations or to 
avoid taxes, to take up opportunities offered 
by deregulation or new technology, or simply 
to respond to market pressure. The result is a 
flow of new instruments and new techniques, 
and the blurring of dividing lines between 
institutions as well as between markets. 

Central banks operating in such a fluid 
environment encounter a variety of prob- 
lems. There is the problem of identifying 
suitable targets among the monetary aggre- 
gates, broad and narrow, and of recognizing 
circumstances when it seems appropriate to 
deviate from these targets. At a time when 
almost all bank liabilities are beginning to 
carry interest, I fear that the concept of 
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transactions balances itself may be becoming 
elusive. Then, second, there are problems 
related to the narrowly defined monetary 
control techniques, that is, to the operational 
methods by which central banks try to hit 
their targets. Third, central banks would like 
to know whether and, if so, how the trans- 
mission mechanism from these targets to 
nominal income is affected, for example, by 
the proliferation of new instruments, the 
spreading use of floating interest rates or of 
financial futures. 

Fourth, there are the prudential implica- 
tions of innovation. What should be done, 
for instance, on a purely technical level, with 
a number of balance-sheet items listed 
as contingent liabilities, or with the host 
of intermediary balance-sheet items classed 
somewhere between equity and “traditional” 
liabilities? How should minimum capital 
ratios be established? Should such ratios be 
established at all? Are they not going to 
produce “evasive” innovations? What are the 
macroeconomic implications of assigning 
greater control responsibilities to the super- 
visory authorities? More fundamentally, we 
should try to assess the systemic effects of 
the redistribution of risk realized by means 
of some of these new techniques and instru- 
ments. You may argue that when risk-averse 
market participants shift risks associated with 
unexpected interest and exchange rate devel- 
opments onto willing risk takers, everybody 
is going to be better off. This may well be the 
case, but increased collective happiness does 
not necessarily mean greater systemic stabil- 
ity. Or does it? 

The difficulties in analyzing these prob- 
lems and, therefore, in establishing policy- 
oriented value judgements are aggravated by 
two aspects of the current trend in innova- 
tions. One is that many of them also have an 
international dimension. Take the example 
of swapping a fixed interest claim in one 
currency on a foreign debtor against a vari- 
able interest claim in a different currency on 
a domestic borrower. Note, at the same time, 
that the legal obligations attached to a swap 
are so difficult to define, even within one 
legal system, let alone when several systems 
are involved, that the word itself cannot be 
translated unequivocally into the legally very 
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precise French language. The point is that I 
am far from sure that all participants in 
these swaps fully appreciate the commit- 
ments they take on. Second, and more im- 
portantly, we are confronted here with a 
continuous process, rather than occasional 
discrete steps followed by a lengthy pause. 
There is no time for market participants to 
adjust themselves fully; the process is truly a 
dynamic one. Take, for instance, the gradual 
merging of the Euro-bond market with inter- 
national bank lending, which is progressively 
eroding the usefulness of traditionally de- 
fined international banking statistics and re- 
moving the little transparency which we have 
managed to create in this particular field. 
What could be the consequences of this 
vanishing transparency for the decision-mak- 
ing process of market participants or for 
policymakers? 

Let me now say a few words about deregu- 
lation——a topic of great interest in this coun- 
try as well as in others. This, too, is an 
ongoing process, rather than a quantum jump 
from a fully regulated to an entirely free 
financial system. And if we consider the 
worldwide financial system, it becomes evi- 
dent that we are condemned to live with a 
hybrid system even if the legislature of any 
single country were to accept such a quan- 
tum jump—a remote possibility anyway. 

What guidance can theory offer to central 
banks managing their monetary policy or 
discharging their prudential duties in this 
environment? Note that the question is not 
only whether an entirely free financial system 
is more efficient (whatever that may mean), 
or more stable, or more easily “controlled” 
(in the sense of monetary control) than a 
regulated one. That is an interesting question 
but one of little immediate practical rele- 
vance. What I should like to know is, first, 
how the process of deregulation, with its 
inevitable lopsidedness and uncertainties as 
to the next steps, is working out in practice; 
and, second, how it could be improved. A 
deregulated world might be better than a 
fully regulated one, but a lot can happen on 
our way from the latter to the former. 

I apologize for having presented such an 
indigestible menu of what might look like 
institutional trivialities, but I think that quite 
a lot is at stake. I have in mind in particular 


MAY 1985 


the need to preserve the useability of mone- 
tary policy as the main macroeconomic policy 
instrument. The practical or fundamental 
limitations of fiscal policy have become obvi- 
ous: with government expenditure absorbing 
a very high proportion of resources, few 
Western European countries have any mar- 
gins of maneuver for stimulatory fiscal poli- 
cies, while, for reasons that you know only 
too well, the United States seems to have got 
stuck in the opposite direction. In such cir- 
cumstances, impaired useability of monetary 
policy would surely have to be counted as a 
social cost to be set against the benefits of 
innovation and of deregulation in any global 
cost-benefit analysis. 

Those of you who are familiar with an- 
cient writings will by now have discov- 
ered my nostalgia for one of Schumpeter’s 
main themes, namely that economic analysis 
should concern itself with the process of 
change, with its succession of cumulative or 
compensating imbalances, rather than with 
movements around some identifiable state of 
equilibrium. When I read his writings, more 
years ago than I care to remember, I hardly 
understood what he had in mind and dis- 
missed it anyhow because I could not con- 
vert it into equations. As a professional par- 
ticipant in the current process of change 
affecting financial markets, and having to 
advise central banks on how to operate in 
such an environment, I am beginning to have 
an inkling of what he was driving at—al- 
though I am less able than ever to put these 
thoughts into a rigorous theoretical frame- 
work. If some of you could, I am sure that 
practitioners of monetary policy would ap- 
preciate it. 

In the meantime—‘“en attendant” as we 
would say more appropriately in French— 
practitioners will have to continue to prac- 
tice. They cannot simply resign and take up 
gardening, much though some of you might 
wish them to. For my part, in my advisory 
capacity, I try to prevent them from suc- 
cumbing to two opposite temptations. 

One temptation is to return to complete 
“ad hoc-ry,” that is, to what the French 
would call “naviguer 4 vue.” This would be a 
grave mistake. Full discretion cannot coun- 
teract uncertainty; in all likelihood it in- 
creases it. Rules, be they monetary aggre- 
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gates or an exchange rate target, are needed 
to provide some anchor for the wildly 
fluctuating expectations of market partic- 
ipants; to make monetary policymakers ac- 
countable for their action, including their 
decisions to deviate from predetermined 
targets; and to give them leverage in their 
dealings with governments and parliaments. 

The other temptation is to retreat into a 
world of rigid rules. I hope that I have made 
it abundantly clear why in the present world 
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environment I do not believe in a monetary 
policy based on mechanical rules. It is dif- 
ficult to define such rules; it is sometimes 
impossible to apply them; and it would often 
be irresponsible to stick to them. 

The road to follow is somewhere in be- 
tween: rules applied with a pragmatic sense 
of discretion. Admittedly, this is more easily 
said than done, but then monetary policy, 
like all other policies, remains an art not a 
science. 
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DECEMBER 28-30, 1984 


Minutes of the Annual Meeting 
Dallas, Texas 
December 29, 1984 


The Ninety-Seventh Annual Meeting of 
the American Economic Association was 
called to order by President Charles Schultze 
at 5:45 P.M., December 29, 1984 in the Dal- 
las Convention Center. The minutes of the 
meeting of December 29, 1983 were ap- 
proved as published in the American Eco- 
nomic Review, Papers and Proceedings, May 
1984, p. 425. 

The Secretary (C. Elton Hinshaw), Trea- 
surer (Rendigs Fels), Managing Editor of 
the Journal of Economic Literature (Moses 
Abramovitz), Associate Editor of the Amer- 
ican Economic Review (John Riley), and the 
Director of Job Openings for Economists 
(Hinshaw) discussed their written reports 
which were distributed at the meeting. (See 
their reports published elsewhere in this is- 
sue.) 

Schultze announced that Orley Ashenfelter 
had agreed to become managing editor of the 
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American Economic Review, replacing Robert 
Clower. The transfer of the editorial office 
will take place in early 1985. He also an- 
nounced the Executive Committee’s decision 
to initiate steps necessary for the publication 
of a new journal designed to bring to the 
general economist the results of frontier re- 
search, articles applying theory to policy is- 
sues, and information useful to teachers; the 
new President has been authorized to begin 
the search for an editor. Schultze then intro- 
duced Charles Kindleberger, the 1985 Presi- 
dent of the Association, to the audience. 

There being no further business, the meet- 
ing was adjourned. 


Respectfully submitted, 
C. ELTON HINSHAW, Secretary 





Minutes of the Executive Committee Meetings. 


Minutes of the Meeting of the Executive Commit- 
tee in Washington, D.C., March 23, 1984. 

The first meeting of the 1984 Executive 
Committée was called to order at 9:10 A.M. 
on March 23, 1984 in the Conservatory Room 
of the Washington Hilton Hotel, Washing- 
ton, D.C. Members present were Charles 
L. Schultze (presiding), Gardner Ackley, 
Rendigs Fels, Victor R. Fuchs, Zvi Griliches, 
Robert L. Heilbroner, C. Elton Hinshaw, 
Charles P. Kindleberger, W. Arthur Lewis, 
Janet L. Norwood, and Joseph E. Stiglitz. 
Present for parts of the meeting were mem- 
bers of the Nominating Committee: William 
J. Baumol (chair), Clair Brown, Robert M. 
Coen, John G. Gurley, Stanley Lebergott, 
Glenn C. Loury, and Richard H. Thaler. 
Lawrence R. Klein, chair of the Search Com- 
mittee for the American Economic Review 
Editor, and Katherine K. Wallman, Execu- 
tive Director of the Council of Professional 
Associations on Federal Statistics, were pres- 
ent to make reports. 

Minutes. The minutes of the meeting of 
December 27, 1983 were approved as written 
and circulated prior to the meeting. 

Report of the Secretary (Hinshaw). The 
Secretary reported that the 1984 annual 
meetings will be held in Dallas, Texas on 
December 28-30, and the next meeting of 
the Executive Committee will be December 
27. The sites for subsequent meetings are 
New York (1985) and New Orleans (1986). 
Boston and Chicago are under consideration 
as sites for the 1987 meetings. 

Registrations for the 1983 ASSA meetings 
in San Francisco totaled 5,735. Forty associ- 
ations organized 390 scholarly sessions. In 
1974 when the meetings were last held in San 
Francisco, 5,431 people registered and 21 
associations organized 196 sessions. The 
Secretary discussed some of the difficulties 
the growth in sessions caused for planning, 
organizing, and coordinating the meetings. 
The Executive Committee expressed concern 
that the quantity of papers and sessions was 
growing faster than their quality. It recom- 
` mended that regional associations not be al- 
‘2 lowed to join the ASSA, and that the AEA 
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President-elect exercise great care in agreeing 
to joint sessions with other associations. It 
was understood that it would be desirable to 
limit or reduce the total number of joint 
sessions, possibly imposing a limit of 2 joint 
sessions per association. 

The Secretary announced that a directory 
of members would be published in 1985 as a 
special issue of the American Economic Re- 
view. Because of the peculiarity of postal 
regulations, it is cheaper to publish articles 
along with directory information than to 
publish only directory information. The Pres- 
ident was instructed to appoint a committee 
to select articles for the publication. 

Program for 1984 (Kindleberger). He re- 
ported that 39 sessions were complete, 29 
virtually complete, and enough loose ends 
that would probably produce about 10 more. 
Schultze noted that Milton Friedman had 
written to him lamenting the past decisions 
of Presidents-elect not to publish comments 
in the Papers and Proceedings. Kindleberger 
indicated that the next issue would indicate 
who the discussant of each paper was and 
that the comments would be available but 
not published. It was agreed to continue 
to leave the decision to publish or not to 
publish comments in the hands of the Pres- 
ident-elect. In response to a question about 
paying the transportation cost of distin- 
guished speakers and various honorees to the 
annual meetings, it was decided not to pay 
such expenses. 

Surplus Committee (Schultze). There ap- 
pears to be a great interest in publishing a 
third journal of a nontechnical nature. He 
reminded the Executive Committee that it 
had authorized him to spend up to $25,000 
for a feasibility study. He is still searching 
for someone to do the study. He thought that 
it was not now possible to have a “sample, 
dummy copy” of the proposed journal by 
December, but that substantial progress 
would have been made by that time on de- 
termining whether to proceed or not. 

Council of Professional Associations on 
Federal Statistics (Wallman). Wallman, the 
Executive Director of COPAFS, reviewed the 
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highlights of her annual report, a copy of 
which is available from COPAFS, Suite 440, 
806 15th Street, N.W., Washington, D.C. 
20005. It was decided to become more in- 
volved in and aware of COPAFS activities. 

Nominating Committee (Baumol). The 
Electoral College, consisting of the Nominat- 
ing and Executive Committees meeting to- 
gether, chose Alice M. Rivlin as the nominee 
for President-elect and Evsey S. Domar and 
Albert O. Hirschmann as Distinguished Fel- 
lows. Baumol reported the following nomi- 
nees for other offices: for Vice-President (two 
to be chosen), Elizabeth E. Bailey, Gerard 
Debreu, Thomas C. Schelling, and Joseph E. 
Stiglitz; for members of the Executive Com- 
mittee (two to be chosen), Marcus Alexis, 
Alan S. Blinder, Daniel McFadden, and 
Sherwin Rosen. 

Search Committee for AER Editor (Klein). 
Klein reported that the Committee had re- 
duced the number of possible candidates to 
two or three. He expected to have a recom- 
mendation prior to the December 1984 meet- 
ings of the Executive Committee. 

Other Business. A. W. Coats, Crawfurd D. 
Goodwin, and Laurence S. Moss had written 
requesting the Association to provide an ini- 
tial grant to support a systematic investiga- 
tion of the available archival sources within 
the United States, especially the unpublished 
papers and correspondence of leading Amer- 
ican economists. It was decided (a) to give 
general approval of the undertaking, (b) to 
support the application for a grant from an 
appropriate body after the completion of an 
acceptable pilot study, (c) but not to provide 
funds for the project at this stage. 

William D. Gunther, Executive Secretary 
—Treasurer of Omicron Delta Epsilon, had 
written asking the Association to share in 
financing and sponsoring a booklet on careers 
in economics. Interest was expressed in help- 
ing with such a project, but several objec- 
tions were raised concerning the submitted 
draft. It was indicated that the Association 
would participate if a more appropriate 
document was developed. 

Samuel H. Williamson and James Dunlevy, 
both of Miami University, had written rec- 
ommending that the Association appoint a 
committee to establish a standard procedure 
to be used in generating departmental rank- 
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ings. It was agreed not to become involved in 
attempts to determine departmental rank- 
ings. 

Roe of the Editor of the Journal of Eco- 
nomic Literature (Moses Abramovitz). 
Abramovitz wrote that the transition in the 
Pittsburgh office from Naomi Perlman to 
Drucilla Ekwurzel was going smoothly. The 
1979 edition of the Index of Economic Articles 
will go to press by June and will be pub- 
lished in the fall. The 1980 edition should go 
to the printer by the end of the year. 
Abramovitz and Asatoshi Maeshiro, who now 
has full responsibility for the classification of 
articles for the JEL, are beginning a review 
of the list of journals indexed by the JEL. 
No such review has been made since the JEL 
began. 

Report of the Treasurer (Fels). Using the 
investment income formula adopted in the 
late 1960’s, the Association’s audited finan- 
cial statements show a surplus for 1983 of 
$245 thousand. The surplus would have been 
$437,440 if changes in the market value of 
stocks, after adjustment for inflation, had 
been recognized only but entirely in 1983. In 
the absence of decisions to undertake new 
projects or cut dues, the ratio of net worth to 
expenses is expected to continue to rise. The 
current ratio is 1.48. 

The current dues structure discriminates 
(unintentionally) against non-academic mem- 


bers. Academics who are Associate or Assis- 


tant Professors may pay lower dues than 
non-academics even though their incomes are 
more or less the same since dues are based 
on either of two criteria, rank or income. The 
Budget and Salary Committee recommended 
the abolition of the rank criterion. It was 
VOTED that the Treasurer should draft an 
amendment to the bylaws abolishing the rank 
criterion and adjusting the income categories 
in such a way as to maintain existing reve- 
nues. The draft would be circulated to the 
Executive Committee for its approval and 
then submitted to a vote of the membership. 

There being no further business the meet- 
ing adjourned at 4:30 P.M. 


Minutes of the Meeting of the Executive Commit- 
tee in Dallas, Texas, December 27, 1984. 

Call to Order. The second meeting of the 
1984 Executive Committee was called to . 
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order at 10:10 A.M. on December 27, 1984 in 
the Garden Room of the Fairmont Hotel, 
Dallas, Texas. Members present were Charles 
L. Schultze (presiding), Moses Abramovitz, 
Gardner Ackley, Rendigs Fels, Victor R. 
Fuchs, Zvi Griliches, Robert L. Heilbroner, 
C. Elton Hinshaw, Charles P. Kindleberger, 
W. Arthur Lewis, Janet L. Norwood, A. 
Michael Spence, and Joseph E. Stiglitz. Also 
present were recently elected members of 
the 1985 Executive Committee (Elizabeth E. 
Bailey, Daniel McFadden, and Alice Rivlin) 
and Counsel Leo Raskind. John Riley, Asso- 
ciate Editor of the American Economic Re- 
view, sat in for Robert Clower. Present as 
guests for parts of the meeting were Barbara 
Bergmann, Donald J. Brown, Lee Hansen, 
David Richardson, and Bernard Saffran. 

In his opening remarks, President Schultze 
welcomed the new members and thanked 
those leaving the Committee (Ackley, Gril- 
iches, Ann F. Friedlaender, and Heilbroner). 
He noted that Stiglitz had been reelected to 
the Committee as a Vice-President. He an- 
nounced that Orley Ashenfelter had accepted 
the editorship of the American Economic Re- 
view; the transfer of the office from Clower 
would probably take place in March 1985. 

Minutes. The minutes of the meeting of 
March 23, 1984 were approved as written 
and circulated prior to the December meet- 
ing. f 

Report of the Secretary (Hinshaw). Hin- 
shaw reported that next year, the AEA’s 
Centennial, the annual meeting would be 
held in New York during December 27-30; 
New Orleans would be the site of the 1986 
meeting. It was VOTED to accept his recom- 
mendation of Chicago as the site for 1987. 
He announced that a new directory of mem- 
bers is planned as a special December 1985 
issue of the AER. Since 1985 is the 100th 
birthday of the Association, a Committee 
(Moses Abramovitz, Charles Kindleberger, 
and George Stigler) had commissioned five 
articles appropriate for the occasion and the 
directory: “Early American Leaders—The 
Neoclassical Tradition,” James Tobin; “Early 
American Leaders—The Institutionalist and 
Critical Tradition,” Martin Bronfenbrenner; 
“The Beginnings of Empirical Economics in 
America,” Carl Christ; “Changes in Meth- 
ods of Analysis and Research,” William 
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Baumol; and “The Expanding Domain of 
Economics,” Jack Hirshleifer. He also an- 
nounced that, based on a polling of the 
Executive Committee during the summer, he 
had entered into a contract to produce an 
AEA Centennial T-shirt as part of the 100th 
birthday celebration. (Samples were avail- 
able.) It was VOTED to appoint a committee 
to investigate instituting a journal donation 
program similar to that of the American 
Psychological Association. 

Report of the Managing Editor of the 
American Economic Review (Riley). Riley, 
Associate Editor of the AER, briefly reviewed 
Clower’s written report (see elsewhere in this 
issue). He stated that for the first time in 
several years the number of submissions had 
not increased significantly; there has been a 
slight increase in the editorial decision lag 
over 1983; and about one-third of all sub- 
missions are returned without sending them 
to outside referees. 

Report of the Managing Editor of the Jour- 
nal of Economic Literature (Abramovitz). 
Abramovitz summarized his written report 
(see elsewhere in this issue). He noted the 
smoothness of the transition of operations in 
the Pittsburgh office and lauded the work of 
Drucilla Ekwurzel, who replaced Naomi 
Perlman as Associate Editor, and Asatoshi 
Maeshiro, Professor at the University of 
Pittsburgh, who serves as an Editorial Con- 
sultant with general responsibility for the 
classification of articles. Among other things, 
the new team has expanded bibliographic 
services of the Journal, published the 1979 
volume of the Index of Economic Articles in 
November, and added abstracts of articles to 
the material available by computer through 
DIALOG. 

It was recommended that more publicity 
be given to the availability of the Indexes 
and that the editor consider publishing an 
article on the use of on-line bibliographic 
services such as DIALOG. 

Report of the Director of Job Openings for 
Economists (Hinshaw). See his written report 
elsewhere in this issue. 

Report of the Treasurer (Fels). Fels re- 
ported (see his written report elsewhere in 
this issue) that the projected 1985 budget as 


- circulated needed revising. The AER budget 


contained therein was submitted by Clower 


VOL. 75 NO. 2 


and did not include sufficient provision for 
the cost of transferring the journal to 
Ashenfelter, the new editor, nor the cost of 
an expanded editorial office. Neither did it 
include the Budget Committee’s decision to 
change the method of calculating investment 
income. The result of these two revisions 
changed the originally projected surplus of 
$91,000 for 1985 to a small deficit. It was 
VOTED to approve the budget subject to 
revision, but to delay the change in the 
method of calculating investment income un- 
til the March meeting. The current method 
of calculating investment income recognizes 
equity income to include dividends and 
capital gains (realized or not) adjusted for 
inflation and spreads the income over three 
years; income from debt securities is re- 
cognized in the year received. The new 
method proposed by the Budget Committee 
would calculate investment income as 4 per- 
cent of the market value of the portfolio. The 
Treasurer was asked to compare the results 
of applying the two methods over the past 
fifteen years for the March meeting. He 
was also asked to request Stein, Roe and 
Farnham to report on their performance rel- 
ative to that of the stock market indexes. 
Surplus Committee (Schultze). Schultze re- 
minded the Executive Committee that he had 
been authorized to hire a consultant to in- 
vestigate the feasibility and costs of publish- 
ing a third journal. Bernard Saffran had con- 
ducted the study and reported his findings, 
copies of which had been circulated. The 
Surplus Committee had concluded, based on 
the Saffran report and its own deliberations, 
that a new journal directed primarily to pub- 
lishing (1) frontier research in nontechnical 
language, (2) applications of theory to policy 
issues, (3) symposia, and (4) bibliographic 
material primarily useful to teachers was 
desirable and feasible. The two most attrac- 
tive options were an entirely new journal and 
the division of the Journal of Economic Liter- 
ature into two separate journals—one con- 
taining the article and book review sections 
of the current JEL plus the new material 
and the other containing the bibliographic 
sections. The Surplus Committee recom- 
mended an entirely new journal. Starting 
such a journal was considered a high risk but 
worthwhile venture. It was estimated that an 
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investment outlay of up to $500,000 might 
be necessary to launch successfully the jour- 
nal; this includes substantial outlays on ed- 
itorial services which are not ordinarily 
provided by professional journals, sending 
several issues of the journal free to all mem- 
bers to help establish it in the market place, 
and up to a year of expenses before the 
production of the first issue. If successful, it 
was expected that the new journal could add 
up to $200,000 net cost each year to the 
Association’s expenditures. It was antici- 
pated that members would be allowed to 
pick any two of the three journals (AER, 
JEL, and new journal) for their dues and 
could subscribe to the third for an additional 
sum. If the experiment was considered a 
failure, the new journal would be dropped. 

Discussion of the recommendation covered 
the waterfront. One member expressed a 
feeling of uneasiness about the demand for 
the proposed journal; another questioned the 
adequacy of supply of appropriate articles. 
At least one member preferred to split the 
JEL into two journals; another suggested the 
possibility of assuming the editorial responsi- 
bility of an existing journal, such as the 
Journal of Economic Education, that attempts 
to address the needs of teachers. Several 
combinations of format, contents, and size 
were suggested. No one voiced opposition to 
the general idea of a third journal; some 
were enthusiastic supporters. 

It was VOTED to publish a new, third 
journal and authorize the incoming President 
to seek an editor (or editors) enthusiastic 
about the concept of a journal directed to the 
perceived needs of the general economist. It 
was understood that an initial investment of 
$500,000 might be necessary; annual net cost 
to the Association could be as much as 
$200,000; it might take up to a year after an 
editor is found to produce the first issue; the 
first several (2 or 3) issues would be sent free 
to all members; a means of “marketing” the 
journal would be studied; and the new editor 
would report to the Executive Committee 
just as do the current ones. 

Committee on Economic Education (Han- 
sen). Hansen, who chairs the Committee, 
reported that there is a growing interest in 
the teaching of economics at the high school 
level; thirty states now require precollege 
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instruction in economics. He sought advice 
on whether formally to support minimal 
standards of training, such as at least one 
college-level course, for teachers. Views ex- 
pressed on the value of supporting such a 
standard varied widely—from enthusiastic 
support to the belief that even minimal 
standards such as the one given as an exam- 
ple might do more harm than good. No 
specific advice was given. 

Committee on the Status of Women in the 
Economics Profession (Bergmann). In ad- 
dition to circulating a written report (see 
elsewhere in this issue), Bergmann stated that 
the major mission of the Committee was to 
promote women’s participation in all the ac- 
tivities that economists are represented in 
and to promote getting more women repre- 
sented in the economics profession. The 
Committee seeks ways to make the profes- 
sion more hospitable to women. It was 
VOTED to appropriate $15,000 for the activ- 
ities of the Committee for 1985 and to allow 
the carryover of some $13,000 from previ- 
ous appropriations. It was understood that 
no “large” expenditure from the carryover 
would be made without prior approval of the 
Executive Committee. 

Committee on the Status of Minorities in 
the Economics Profession (Brown). Brown re- 
ported that the University of Wisconsin 
hosted its second summer program for 
minorities in 1984. The Committee has be- 
gun the search for a host university for the 
three years after 1985. Wisconsin has offered 
to have the program for a fourth year (1986) 
if necessary. David Richardson briefly re- 
viewed the 1984 program. There were 140 
applicants, almost triple the number for the 
previous year; the 32 applicants accepted 


were better and more motivated than past- 


classes; 20 of them had the potential to do 
quality graduate work; 13 or so had the 
motivation to do so. The 1984 program had 
been the most successful one to date. 

Brown reviewed the status of the Rocke- 
feller grant. In 1980, Marcus Alexis (previous 
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chair of the Committee) had received a 
$350,000 grant to support the summer pro- 
gram, historically black colleges, and grad- 
uate fellowships for minorities at a five-school 
consortium. In 1983, the Federal Reserve 
System had agreed to support minority 
graduate students during their third and 
fourth years given that the Rockefeller grant 
supported them for the first two years. In 
part because the Sloan Foundation renewed 
its grant to support the summer program and 
because of the initial constraints placed on 
the granting of fellowships, very little of the 
Rockefeller monies had been spent by the 
scheduled expiration date of the grant. 
Rockefeller was willing to renew the grant 
provided the five-school consortium was dis- 
banded, any school willing to forego tuition 
would be eligible for fellowships, and the 
Federal Reserve System would agree to sup- 
port students for the third and fourth years. 
In summary, Rockefeller agreed to support, 
beginning January 1985, for three years a 
national fellowship program for minorities. 
It was VOTED to give approval to Brown to 
accept the grant on behalf of the AEA pro- 
vided a satisfactory plan (in detail) for fel- 
lowship selection was presented to the 
Executive Committee at its March 1985 
meeting. 

1985 Program (Rivlin). Rivlin, President- 
elect and Program Chair for the 1985 meet- 
ings, stated that she was planning a special 
program to celebrate the AEA’s Centennial. 
It would emphasize policy and the practical- 
ity of economics. She expected it to have 
more of a prospective view (“Where do we 
go from here?”) than a retrospective one 
(“Where have we been?”). 

There being no further business, the meet- 
ing was adjourned. 


Respectfully submitted, 
C. ELTON HINSHAW, Secretary 


Report of the Secretary for 1984 


Annual Meetings. In 1985, the Association’s 
centennial, the annual meeting will be held 
in New York on December 28-30. A special 
program is planned. The schedule for subse- 
quent meetings is New Orleans in 1986, and 
Chicago in 1987, Each of these meetings is 
scheduled for December 28-30, and each 
will have a Placement Service, which will 
open for business one day earlier (December 
27) than the meetings. 

Elections. In accordance with the bylaws 
on election procedures, I hereby certify the 
results of the recent balloting and report the 
actions of the Nominating Committee and 
the Electoral College. 

The Nominating Committee, consisting of 
William Baumol, Chair, Clair Brown, Robert 
M. Coen, John G. Gurley, Stanley Lebergott, 
Glenn C. Loury, and Richard Thaler sub- 
mitted the nominations for Vice-Presidents 
and members of the Executive Committee. 
The Electoral College, consisting of the 
Nominating Committee and Executive Com- 
mittee meeting together, selected the nomi- 
nee for President-elect. No petitions were 
received nominating additional candidates. 


President-Elect 
Alice Rivlin 


Executive Committee 
Marcus Alexis 

Alan S. Blinder 
Daniel McFadden 
Sherwin Rosen 


Vice President 
Elizabeth E. Bailey 
Gerard Debreu 
Thomas C. Schelling 
Joseph E. Stiglitz 


The Secretary prepared biographical 
sketches of the candidates and distributed 
ballots last summer. On the basis of the 
canvas of ballots, I certify that the following 
persons have been duly elected to the respec- 
tive offices: 
President-elect (for a term of one year) 
Alice Rivlin 

Vice-Presidents (for a term of one year) 
Elizabeth E. Bailey 
Joseph E. Stiglitz 
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Executive Committee (for a term of three 
years) 
‘Alan S. Blinder 
Daniel McFadden 


In addition, I have the following informa- 
tion: 


Number of legal ballots 5,804 
Number of invalid envelopes 167 
Number of envelopes received 

after October 1 24 
Number of envelopes returned 5,995 


In accordance with the action taken by the 
Executive Committee at its March 23, 1984 
meeting, an amendment to Article I, Section 
2, of the bylaws was submitted to the mem- 
bers in a mail ballot in conjunction with the 
balloting for officers. I certify that the 
amendment was approved by a vote of 3,460 
“for,” 601 “against.” The bylaws as amended 
now read: 


Article I, Section 2 

There shall be six classes of members 
other than honorary: regular members 
with annual incomes of $30,000 or less 
paying the base fee defined below; reg- 
ular members with annual incomes 
above $30,000 but no more than 
$40,000 paying one and one-fifth times 
the base fee; regular members with an- 
nual incomes above $40,000 paying one 
and two-fifths times the base fee; family 
members (persons living at the same 
address as a regular member, ad- 
ditional memberships without subscrip- 
tion to the publications of the Associa- 
tion) paying one-fifth of the base fee; 
junior members (available to registered 
students for three years only) paying 
one-half the base fee; and life members 
comprising those who qualified for life 
membership by making a single pay- 
ment of the designated amount prior to 
January 1, 1976, and exempt from an- 
nual fees. 

Effective January 1, 1976, the base 
fee is $25.00 per year. The Executive 
Committee may increase the base fee in 
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proportion to the increase occurring 
after January 1, 1976 in relevant price 
and wage indexes. It may increase the 
income brackets for regular members 
but may not decrease them below the 
figures specified in this bylaw. 


National Registry. The National Registry 
for Economists continues to be operated on 
a year-round basis by the Illinois State Em- 
ployment Service. Economists looking for 
jobs and employers are urged to register. 
This is a placement service that maintains 
the anonymity of employers. The Associa- 
tion is indebted to the Registry for assistance 
and supervision at the employment service 
provided at the annual meetings. Employers 
are reminded of the Association’s bimonthly 
publication, Job Openings for Economists, 
and their professional obligation to list their 
openings. 

Membership. The total number of mem- 
bers and subscribers is shown in Table 1. 
The total has fluctuated between 25,000 and 
26,500 since 1975, when it reached an all 
time high of 26,787. Since then the increase 
in memberships has offset the decline in sub- 
scribers. 

Permission to Reprint and Translate. Offi- 
cial permission to quote from, reprint, or 
translate and reprint articles from the Ameri- 
can Economic Review and the Journal of Eco- 
nomic Literature totaled 265 in 1984, com- 
pared to 176 in 1983. Upon receipt of a 
request for permission to reprint an article, 
the publisher or editor making the request is 
instructed to obtain the author’s permission 
in writing and send a copy to the Secretary 
as a condition for official permission. The 
Association suggests that authors charge a 
fee of $150, but they may charge some other 
amount, enter into a royalty arrangement, 
waive the fee, or refuse permission al- 
together. 

1985 Directory. A new directory of mem- 
bers is planned as a special December 1985 
issue of the American Economic Review. Since 
1985 is the 100th birthday of the Associa- 
tion, articles appropriate for the occasion 
have been commissioned for the issue. Mem- 
bers should expect to receive biographic 
questionnaires in early spring. 
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TABLE 1— MEMBERS AND SUBSCRIBERS 


(End of Year) 
1982 1983 1984 

Class of Membership 

Annual 16,771 16,728 16,612 

Junior 1,895 1,998 1,932 

Life 384 383 370 

Honorary 32 31 29 

Family 397 423 422 

Complimentary 607 599 521 
Total Members 20,086 20,162 19,886 
Subscribers 5,171 5,986 5,846 
Total Members and 

Subscribers 25,257 26,148 25,732 


AEA Staff. The Secretary is fortunate to 
have an unusually loyal and efficient staff. 
Mary Winer (Administrative Director), Kim- 
berly Adair, Norma Ayres, Ersye Burns, 
Violet Sikes, Dale Wagner, and Jacquelyn 
Woods handle the day-to-day operations 
of the Association. Barbara Weaver and 
Marlene Hall plan and organize the details 
of the annual meeting. I wish to thank them 
for their dedicated work and good humor. 

Committees and Representatives. Listed be- 
low are those who served the Association 
during 1984 as members of committees or 
representatives. The year in parentheses indi- 
cates the final year of the term to which they 
have been appointed. On behalf of the As- 
sociation, I wish to thank them all for their 
services. 


Ad Hoc Committee on Financial Reporting 
and Changing Prices 

Franco Modigliani, Chair 

Charles Christenson 

Robert Kaplan 

Richard W. Leftwich 

G. William Schwert 

John B. Shoven 


Budget Committee 
Rendigs Fels, Chair 
Ann F. Friedlaender, (1984) 
A. Michael Spence, (1985) 
Janet L. Norwood, (1986) 
Charles P. Kindleberger, ex officio 
Charles L. Schultze, ex officio 
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Census Advisory Committee 
Richard E. Quandt, Chair (1985) 
Morris A. Adelman (1984) 
Rosanne E. Cole (1984) 
Martin H. David (1984) 
Sidney L. Jones (1984) 
Edwin Mansfield (1984) 
Laurence Chimerene (1985) 
Ronald L. Oaxaca (1985) 
Joel Popkin (1985) 

Ann D. Witte (1985) 


Committee on Economic Education 
W. Lee Hansen, Chair (1985) 
Michael K. Salemi (1984) 

John J. Siegfried (1984) 
Kalman Goldberg (1985) 
Campbell R. McConnell (1985) 
Daniel H. Saks (1986) 
Marianne A. Ferber (1986) 
Rendigs Fels, ex officio 


Economics Institute Policy and Advisory Board 


Edwin S. Mills, Chair (1986) 
Bent Hansen (1984) 

Louis Wells (1984) 

Robert E. Evenson (1985) 
W. Lee Hansen (1985) 

John R. Moroney (1985) 
Dwight Perkins (1987) 

G. Edward Schuh (1987) 
Lance E. Davis (1988) 
Stefan H. Robock (1988) 


Finance Committee 
Rendigs Fels, Chair 
Sidney Davidson (1984) 
Robert Eisner (1985) 
Robert J. Genetski (1986) 


Committee on Honorary Members 
Richard A. Musgrave, Chair (1986) 
Hendrik S. Houthakker (1984) 
George J. Stigler (1984) 

‘Hal R. Varian (1986) 
Richard E. Caves (1988) 
Franco Modigliani (1988) 


Committee on Honors and Awards ` 


Daniel McFadden, Chair (1985) 
Oliver E. Williamson (1985) 
Robert Eisner (1987) 

William Vickrey (1987) 

Carlos Diaz-Alejandro (1989) 
Richard R. Nelson (1989) 


Nominating Committee 


William J. Baumol, Chair (1984) 
Clair Brown (1984) 

Robert M. Coen (1984) 

John G. Gurley (1984) 

Glen C. Loury (1984) 

Richard H. Thaler (1984) 
Stanley Lebergott (1984) 


Committee on Political Discrimination 


Robert J. Lampman, Chair (1986) 
Harold J. Barnett (1984) 

Anne P. Carter (1984) 

Lester C. Thurow (1985) 

Herbert Gintis (1986) 

Richard R. Nelson (1986) 


Search Committee for Editor of American 
Economic Review 


Lawrence R. Klein, Chair 
Robert Eisner 

Claudia D. Goldin 
Robert H. Haveman 
Robert L. Heilbroner 
Joseph A. Pechman 
Joseph E. Stiglitz 


Search Committee for Editor of Journal of 
Economic Literature 


Gardner Ackley, Chair 
Stanley W. Black 
Alan S. Blinder 

James Buchanan 
Albert Rees 

Allen C. Kelley 

V. Kerry Smith 
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Committee on the Status of Minority Groups 
in the Economic Profession 

Donald J. Brown, Chair (1985) 

Bernard E. Anderson (1985) 

Ronald L. Oaxaca (1985) 

Samuel L. Myers, Jr. (1986) 

Rhonda Williams (1986) 


Committee on the Status of Women in the 
Economic Profession 

Barbara R. Bergmann, Chair (1985) 

Nancy Ruggles (1984) 

Gail R. Wilensky (1984) 

Joseph A. Pechman (1985) 

Cordelia W. Reimers (1985) 

Aleta A. Styers (1985) 

Lourdes Beneria (1986) 

Bernadette Chachere (1986) 

Mary Fish (1986) 

Sharon B. Megdal (1986) 

Michelle J. White (1986) 
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Joan G. Haworth 
Charles L. Schultze, ex officio 


Surplus Committee 
Charles L. Schultze, Chair 
Gardner Ackley 
Elizabeth E. Bailey 
Ann F. Friedlaender 
Juanita Kreps 
A. Michael Spence 
Joseph E. Stiglitz 
Rendigs Fels, ex officio 
W. Arthur Lewis, ex officio 


Committee on U.S.—Soviet Exchange 
Franklyn D. Holzman, Chair (1987) 
Jennifer F. Reinganum (1986) 
Lloyd G. Reynolds (1986) 

Abram Bergson (1987) 
Joseph A. Pechman (1988) 
Richard N. Rosett (1988) 


COUNCIL AND OTHER REPRESENTATIVES 


American Association for the Advancement of 
Science Section K on Social, Economic, and 
Political Sciences 

Roger Bolton (1986) 


American Association for the Advancement of 
Slavic Studies 
Judith Thornton (1985) 


American Council of Learned Societies 
C. Elton Hinshaw (1986) 


Review Board of the American Statistical As- 
sociation — Bureau of the Census Fellowships 
Zvi Griliches 


Consortium of Social Science Associations 
(COSSA) | 

Henry J. Aaron 

C. Elton Hinshaw 


Council of Professional Associations on Federal 
Statistics (COPAFS) 
Edward F. Denison (1984) 


Eighth Symposium on Statistics and Environ- 
ment — Steering Committee 
Paul Portney (1984) 


Federal Statistics Users Conference 
Paul Wonnacott (1985) 


Internal Revenue Service Conference—Tax 
Administration Research Strategies 
Harvey Galper (1985) 


International Economic Association 
Kenneth J. Arrow (1984) 
C. Elton Hinshaw (1985) 


Policy Board of the Journal of Consumer Re- 
search 
Louis L. Wilde (1985) 


National Bureau of Economic Research 
Carl F. Christ (1984) 


Social Science Research Council and SSRC 
Committee on Programs and Policy 
Hugh Patrick (1984) 


U.S. National Commission for UNESCO 
Walter Salant (1985) 
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REPRESENTATIVES OF THE ASSOCIATION ON VARIOUS OCCASIONS-——1984 


Inaugurations 
Robert Hunter Chambers III, Western Mary- 
land College 
John M. Jordan 
Arthur L. Peterson, Lebanon Valley College 
Alan S. Caniglia 
James A. Hefner, Jackson State University 
Charles P. Kindleberger 
Robert Lee Green, University of the District 
of Columbia 
Cleveland A. Chandler 


Kenneth L. Perrin, West Chester University 
John G. Voyatzis 

John B. Stephenson, Berea College 
Gus T. Ridgel 

Centennial Convocation of Middle Georgia 

College ; 
Forest J. Denman 


ASSA 1984 CONVENTION COMMITTEE 


Joseph E. Burns, Chair 

Leroy O. Laney, Vice Chair 

Barbara Weaver, Convention Manager 
Norma J. Ayres 

Louis E. Buck 

Thomas E. McMillan, Jr. 

William E. Gibson 

Edward L. McClelland 


Sydney Smith Hicks 
Thomas B. Fomby 
W. Arthur Tribble 
Violet O. Sikes 

J. Carter Murphy 
Martin T. Katzman 
Janet Aschenbrenner 
Marlene Hall 


C. ELTON HINSHAW, Secretary 


Report of the Treasurer for the Year Ending December 31,1984. 


The finances of the American Economic 
Association continue to be robust, though 
not as robust as projected a year ago. The 
budget for 1984, shown in the fourth column 
of Table 1, showed a projected surplus of 
$288 thousand resulting from an operating 
deficit of $72 thousand and an investment 
gain of $360 thousand. It now appears that 
investment gains for 1984 will be consider- 
ably smaller than projected. Final audited 
financial reports for 1984 will be published 
in the June issue of this Review. 

The fifth column of Table 1 shows the 
proposed budget for 1985 considered by the 
Executive Committee at its meeting on De- 
cember 27, 1984. It shows an operating loss 
of $151 thousand, an investment gain of 
$242 thousand, and a surplus of $91 thou- 
sand. A revised budget will be submitted to 
the Executive Committee for consideration 
at its meeting on March 22, 1985. The new 
budget will include additional expenditures 
for the American Economic Review resulting 
from appointment of co-editors. It will also 
show considerably smaller investment gains. 
The combined effect will be to project a 
deficit instead of a surplus. 

The net worth of the Association, esti- 
mated at $2.6 million on September 30, 1984, 
is well above what is needed for precaution- 
ary purposes. Ten years ago the Association 
survived a time when the net worth was 
negative, and for years it was below half of 
annual expenses. Inasmuch as the Associa- 
tion had a deficit in 1970 about half of its 
expenditures for that year, I have generally 
felt that a ratio of net worth to the coming 
year’s spending of one-half was the prudent 
minimum. With expenditures for 1985 pro- 
jected at less than $2 million, a net worth 
of $1 million would be adequate. This does 
not mean that the Association has excess 
funds of $1.6 million. If it spends such a sum 
on start-up costs for the proposed new jour- 
nal, investment income would fall below the 
operating loss, resulting in substantial def- 
icits, liquidation of investments, and reduc- 
tion in the net worth. But the funds available 
for the new project exceed a million dollars. 
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In 1983 a Surplus Committee was ap- 
pointed to consider whether the Association 
should undertake a new journal. The Execu- 
tive Committee on December 27 decided to 
do so and to launch a search for an editor. 
No provision has been made for such spend- 
ing on the journal in the 1985 budget. 

Recently, the Executive Committee has 
pursued a policy of not increasing dues rates 
in nominal terms, with the result that, after 
adjustment for inflation, real dues have fall- 
en. But it recommended, and the member- 
ship approved, a change in the dues structure 
effective January 1, 1985, designed to correct 
an inequity without changing the revenues 
derived from this source. Formerly, there 
were two criteria for determining the appli- 
cable dues rate of a member, rank and in- 
come. The two criteria had become badly out 
of line with each other so that some non- 
academic members had to pay substantially 
more than academic members with the same 
income. To correct this inequity, the criterion 
of rank has been abolished and the salary 
brackets adjusted to current realities. Since 
the result otherwise would have been re- 
duced revenues, the base rate for dues was 
simultaneously increased. 

Even if the Executive Committee had not 
decided on a new journal, continuing exist- 
ing policies would result in operating losses 
growing faster than investment gains. The 
recent surpluses are giving way to deficits. 
Soon, members’ dues and/or library sub- 
scriptions rates will have to be increased. 
Subscription rates have remained the same 
since the beginning of 1981. Even at that 
time, they were not high compared to oth- 
er journals. Inasmuch as demand is highly 
inelastic, the Association is in a position 
to raise more revenue whenever it wishes to 
do so. 

The investment gains shown in Table 1 for 
1983 and 1984 are calculated on the basis of 
the investment income formula adopted by 
the Association in the 1960’s. The formula 
was based on the belief that (1) the Associ- 
ation could legitimately spend real capital 
gains, (2) the stock market is so volatile that 
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TABLE 1— AMERICAN ECONOMIC ASSOCIATION BUDGETS, 1984-85 








(Thousands of dollars) 
First Nine Months Full Year 
(Unaudited) Actual Budgeted 
1983 1984 1983 1984 1985 
REVENUES FROM DUES AND ACTIVITIES 
Membership dues $ 564 $ 580 $ 758 $ 3 $ 758 
Nonmember subscriptions 47 452 631 Lao 631 
Subtotal 1,035 1,033 1,389 1,425 1,389 
Job Openings for Economists Subscriptions 18 18 27 30 27 
Advertising 69 72 98 100 100 
Sale of Index of Economic Articles 9 7 61 50 100 
Sales of copiés, republications, and handbooks 21 21 27 28 25 
Sale of mailing list 26 21 35 42 35 
Annual meeting 34 21 34 25 3 
Sundry 42 _ 36 _51 50 50 
Total Operating Revenue 1,255 1,229 1,723 1,750 1,729 
PUBLICATION EXPENSES 
American Economic Review 370 376 480 495 513 
Journal of Economic Literature 495 527 638 755 747 
Directory 45 49 60 65 68 
` Job Openings for Economists 34 35 50 60 55 
Index of Economic Articles _5 _ 4 __33 26 _ 72 
Subtotal 948 993 1,261 1,401 1,455 
OPERATING AND ADMINISTRATIVE EXPENSES 
General and Administrative 193 190 298 . 316 320 
Committees 31 35 45 60 50 
Support of other organizations 38 _ 48 __ 40 _ 45 355 
Subtotal 263 _ 274 382 Al 425. 
Total Expenses 1,212 1,267 1,643 1,822 1,880 
OPERATING INCOME (LOSS) 43 (38) 80 (72) (151) 
INVESTMENT GAIN (LOSS) 164 _ 199 _ 165 360 242 
SuRPLUs (DEFICIT) $ 207 $_ 162 $_ 245 $ 288 $91 


Ratio, Net Worth To Annual Expenditures 13 L5 1.4 


Revenues for dues and subscriptions were not projected separately. 


real capital gains from equities should be 
“recognized” in the income statement over a 
period of three years, evening out erratic 
shifts in stock prices, and (3) the surplus or 
deficit on the income statement when invest- 
ment gains are so calculated provides a use- 
ful guide for decision making. 

Although the principles underlying the in- 
vestment income formula are sound, we are 
considering phasing it out. It is too complex; 
a simpler guide to decision making is needed. 
Moreover, the experience of the last decade 
and a half has shown that what matters for 
decision making is the adequacy of net worth 


relative to annual expenditures. If the net 
worth is high, as is presently the case, deficits 
are legitimate; if the net worth is negative, as 
it was ten years ago, a balanced budget is not 
enough. The last line of Table 1 accordingly 
shows the ratio of net worth to annual ex- 
penditures. (In each case the ratio is based 
on the net worth at the beginning of the year 
except that, for 1985, the net worth on Sep- 
tember 30, 1984, is used.) It should be kept 
in mind that the ratio is subject to the 
vagaries of the stock market. 

The investment gains for 1983 and 1984 in 
Table 1 result from using the investment 
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income formula. Of the $199 thousand for 
the first nine months of 1984, $158 thousand 
represents one-third of the real capital gains 
from equities in 1982 and 1983, recognition 
of which was postponed to 1984. The 
projected investment gain for 1985 was 
calculated by applying the historic real rate 
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of return on equities (6.5) to the portfolio of 
equities and adjusting for expected inflation 
of 4.5 percent the estimated yields from other 
assets. 


RENDIGS FELS, Treasurer 


Report of the Finance Committee 


The Finance Committee of the American 
Economic Association met at the Chicago 
Club, Chicago, Illinois, at noon on Decem- 
ber 11, 1984. Present were Committee mem- 
bers Rendigs Fels (Chairman), Robert Eisner, 
and Robert Genetski. Also present were 
Harvey Hirschhorn, Robert McNeill, and 
James Weiss of Stein Roe & Farnham, the 
investment counsel of the Association. Sid- 
ney Davidson was absent. 

Mr. McNeill presented a written report 
which included the minutes of selected past 
meetings charts and tables relating to market 
performance, data on the portfolio of the 
Association, and an economic forecast. For 
the period from December 1977 to Novem- 
ber 1984, the total return on the Association’s 
portfolio was + 104.1 percent. On the fixed- 
income part of the portfolio, the return was 
+113.6 percent (compared to +58.7 percent 
for the Salomon High-Grade Index); for the 
equities part, the return was +98.7 percent 
(compared to +83.0 percent for the Dow 
Jones Industrial Average). 

For the first eleven months of 1984, the 
return on fixed-income assets was +12.1 
percent (compared to +14.2 percent for the 
Salomon Index), on equities — 10.0 percent 
(compared to -1.2 percent for the Dow Jones 
Industrial Average and —20.7 percent for 
NASDAQ Industrials), and on the total 
portfolio —3.3 percent. The disappointing 
performance in 1984 was concentrated in 
four Stein Roe mutual funds that accounted 
for about one-third of the portfolio (and over 
half the equities). While individual securities 
in the portfolio outperformed the market 
averages, the funds concentrate on growth 
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stocks, the kind that fall more than others 
during periods when most stocks decline. 
While these funds hurt performance in 1984, 
they contributed to performance in past bull 
markets and are expected to do so in the 
future. 

Stein Roe felt that the stock market as a 
whole was undervalued. Evidence for this 
view included the increase in “real” profits 
(corporate profits after taxes net of inventory 
gains and underdepreciation of fixed assets) 
in the past year from an annual rate of $100 
billion to nearly $200 billion and the decline 
of the S&P 400 P/E ratio to little more than 
6, the lowest on a chart going back to 1958. 
Stein Roe felt that its mutual funds would 
rise more than the market as a whole. 

The Committee decided to change its di- 
rective to Stein Roe. The directive formerly 
specified that equities constitute 50 to 75 
percent of the portfolio. The Committee 
changed the range to 40 to 65 percent. It 
believed that high interest rates and the tax 
exempt status of the Association made a 
shift to more fixed-income assets desirable. 
The Committee left standing the proviso that 
Stein Roe need not sell equities if the upper 
limit is exceeded because of a rise in stock 
prices. 

In previous years, the report of the Fi- 
nance Committee included a table listing the 
stocks and fixed dollar assets in the portfolio 
managed by Stein Roe as of the end of the 
year. It is being omitted this time. Members 
wanting a copy of the table can get one by 
writing to the Treasurer. 


RENDIGS FELS, Chairman 


Report of the Managing Editor 


American Economic Review 


I have nothing special to report concern- 
ing the operations of the editorial office dur- 
ing 1984. 


Operations 


The recent history of manuscript submis- 
sions and papers published is shown in Ta- 
bles 1 and 2. We received 921 papers in 
1984, approximately the same number as in 
1983. This is the first time in several years 
that the level of submissions has not in- 
creased significantly. 

The disposition of manuscripts received 
during 1983 and 1984 is shown in Table 3. 
The acceptance rate for 1984 has not changed 
appreciably since last year. 

Our file of accepted papers as of Decem- 
ber 31, 1984, contained 109 manuscripts; 32 
of these will appear in March 1985, 32 in 
June, and the remainder in September. 

Additional information about editorial 
office processing lags is provided in Tables 4 
and 5. The average inventory of manuscripts 
“in process” has leveled off during the year; 
this is a result not of faster reviewing, but 
rather of the decline in submissions during 
the year. There has been a slight deteriora- 
tion since last year in the distribution of 
editorial decisions lags (Table 4); that is, 
processing was completed on only 67 percent 
of manuscripts submitted as compared to 77 
percent in 1983. 


The subject matter distribution of papers 
published in 1983 and 1984 is shown in 
Table 6. It is my impression that the dis- 
tribution of published papers reflects fairly 
accurately the distribution of papers sub- 
mitted; however, our record keeping pro- 
cedures do not permit me to confirm or dis- 
confirm this conjecture. 


TABLE 1—- MANUSCRIPTS SUBMITTED 
AND PUBLISHED, 1965-84 


Ratio of 
Year Submitted Published Published-to-Submitted 
1965 420 59 14 
1966 451 62° 14 
1967 534 94 18 
1968 637 93 15 
1969 758 121 16 
1970 879 120 14 
1971 813 115 14 
1972 714 143 .20 
1973 758 111 AS 
1974 723 125 .17 
1975 742 112 15 
1976 695 117 17 
1977 690 114 17 
1978 649 108 AT 
1979 719 119 17 
1980 641 127 20 
1981 784 115 15 
1982 820 120 15 
1983 932 129 .14 
1984 921 138 15 


TABLE 2—SUMMARY OF CONTENTS, 1983 AND 1984 


Articles 

Shorter Papers, including 
Comments and Replies 

Dissertations 

Announcements and Notes Section 

Index 


Total 


432 


1983 1984 
Pages Number Pages 
52 747 52 TAL 
T 383 86 358 
24 22 
48 7 
10 10 
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TABLE 3— DISPOSITION OF MANUSCRIPTS, 


1983 AND 1984 
1983 1984 

Manuscripts Received 932 921 
Completed Processing: 732 705 

Accepted 86 94 

Rejected 646 611 

Acceptance Rate 9.2% 10.2% 
Currently in Process 200 216 


TABLE 4— DISTRIBUTION OF EDITORIAL DECISION LAGS 
BETWEEN RECEIPT AND REJECTION, 
NOVEMBER 1, 1983—OcToBER 31, 1984 


Weeks to Rejection Number of Manuscripts Percent 
0-4 300 49 
5-9 113 18 
10-14 92 15 
15-19 59 10 
20-24 22 04 
25-29 7 01 
30+ 18 .03 

Total 611 100, 


TABLE 5— AVERAGE 1984 PUBLICATION LAGS, 
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TABLE 6---SUBJECT MATTER DISTRIBUTION OF 
PUBLISHED MANUSCRIPTS, 1983 AND 1984 


Published 
1983 1984 
General Economics and General 
Equilibrium Theory 12 14 
« Microeconomic Theory 15 13 
Macroeconomic Theory 10 7 
Welfare Theory and Social Choice 8 10 
Economic History, History of 
Thought, Methodology 6 10 
Economics Systems 4 2 
Economic Growth, Development, 
Planning, Fluctuations 5 2 
Economic Statistics and 
Quantitative Methods 5 9 
Monetary and Financial 
Theory and Institutions 9 6 
Fiscal Policy and Public Finance 8 8 
International Economics 6 10 
Administration, Business Finance 7 7 
Industrial Organization 11 11 
Agriculture, Natural Resources 4 8 
Manpower, Labor Population 12 13 
© Welfare Programs, Consumer 
Economics, Urban and 
Regional Economics _7 8 
Total 129 138 


Expenses: Printing and Mailing 


Table 7 shows the printing and mailing 
expenses for the four regular issues and for 
the Papers and Proceedings, issue of the 
Review for 1984. As in earlier years, the 
Papers and Proceedings accounted for ap- 
proximately 25 percent of total printing and 
mailing expenses. There have been only 
minor changes in costs during the preceding 
year, and I expect that situation to continue. 


TABLE 7— COPIES PRINTED, SIZE, AND COST OF PRINTING AND MAILING, 1984 AER 


-BY JOURNAL ISSUE 
Number of Weeks Lag 
Receipt Acceptance Receipt 
1984 to to to 
Issue Acceptance Publication Publication 
March 19 37 56 
June 18 42 60 
September 14 44 58 
December 25 46 n 
Pages 
Copies Printed Net 
March 28,000 267 
May 28,000 473 
June 27,500 282 
September 27,500 f 332 
December? 27,500 301 
Annual Misc.? 
Total 1,655 
* Estimated. 


Cost 

Gross Issue Reprints Total 
312 $48,280.26 $1,727.01 $50,007 
496 72,672.27 2,465.14 75,137 
304 49,016.74 1,457.65 50,474 
344 56,538.30 1,605.22 58,144 
368 58,327.93 1,500.00 59,828 
8,960 
1,824 $284,835.50 $8,755.02 $302,550 


P Estimated— Based on costs of preparing mailing list, extra shipping charges, and storage costs of back issues. 
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Accordingly, expenses for 1985 are projected 
to be much the same as in 1984. 


Papers and Proceedings 


The seventh volume of the Papers and 
Proceedings to be prepared by the editorial 


staff of the Review appeared in May 1984. ` 


As in 1983, this task was handled by John 
Riley, the associate editor, and by Wilma St. 
John and Theresa De Maria. As in 1983, 
manuscript was processed directly to page 
proofs for the 1984 Proceedings. 


Board of Editors 


The Board of Editors now consists of 
twelve members, chosen by the managing 
editor with the approval of the Executive 
Committee of the Association. As in earlier 
years, the Board has been helpful in dealing 
with comments on published articles and in 
reading papers that are the subject of com- 
plaint over the fairness or competence of 
referees. I am grateful to members of the 
Board for their assistance and advice, for 
their generally supportive attitude, and for 
useful criticism of particular actions of the 
managing editor or particular aspects of the 
operations of the Review. 

Six members of the present Board will 
complete their terms as of March 31, 1985: 
George Akerlof, Patricia Danzon, Jack 
Hirshleifer, Rick Mishkin, Sherwin Rosen, 
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and Richard Schmalensee. I am most grate- 
ful to each of them. I also want to thank the 
continuing members of the Board for services 
performed and in prospect: Clive Bull, 
Michael Darby, Philip Graves, Meir Kohn, 
Susan Woodward, and Leslie Young. 


Appointment of New Managing Editor 


In the spring of 1985 I shall be completing 
my fifth and final year as managing editor. 
Orley Ashenfelter has accepted the invitation 
of the Executive Committee to serve as the 
new managing editor. Under his leadership, 
there will be three co-editors who will share 
in the responsibility of final decisions on 
manuscripts. Given the lag between accep- 
tance and publication, the first manuscripts 
to be accepted under the new regime should 
appear in June or September of 1986. 
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ROBERT W. CLower, Managing Editor 


Report of the Managing Editor 


Journal of Economic Literature 


The Journal of Economic Literature con- 
sists of seven departments. These include the 
Articles and Book Reviews, which are edited 
in the Stanford office, and five bibliographic 
departments, which are edited in the Pitts- 
burgh office. The latter include the basic 
Subject Index of the articles published in 
over 270 economics journals, as well as an 
Author Index and Abstracts of articles from 
many journals. The Pittsburgh office also 
edits the annual Index of Economic Articles 
which provides annual cumulations of the 
subject and author indexes of articles carried 
in the Journal itself (by year of publication 
in the originating journal), as well as articles 
published in many collective volumes such as 
conference proceedings, festschriften, and the 
like. Since 1983, the contents of the annual 
Indexes, brought up to date quarterly, have 
also been available by computer through the 
DIALOG Information Retrieval Service. A 
Note describing the mode of computer access 
through DIALOG to articles in the JEL 
subject index and the Index of Economic 
Articles appears in each issue of the Journal 
immediately following the Table of Con- 
tents. 

The Managing Editor edits the Articles 
department with the help of Associate Editor 
John Pencavel, and the Book Review depart- 
ment with the help of Associate Editor 
Alexander Field. The Assistant Editor in the 
Stanford office is Anne R. Saldich. 

During 1984, the Articles department car- 
ried twelve major articles as well as Notes 
and Communications.. The Book Review 
department published 148 reviews. 

The Journal again refers readers to the 
statement of its editorial objectives and 
policies which appeared in an Editor’s Note 
in the June 1981 issue, page 491. In accor- 
dance with these policies, the managing edi- 
tor commissions the Journal’s expository, 
survey and review articles and its book re- 
views. But the Journal welcomes proposals 
for articles. 
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With the resignation of Naomi Perlman 
during the past year, supervision of the Pitts- 
burgh office passed to Drucilla Ekwurzel, 
who had been Assistant Editor for some 
years and has now been named Associate 
Editor. Mrs. Ekwurzel works in association 
with Professor Asatoshi Maeshiro of the 
University of Pittsburgh, who serves as Edi- 
torial Consultant with general responsibility 
for the classification of articles on which the 
Journal’s subject index depends. 

I am glad to report that the bibliographi- 
cal services of the Journal have prospered 
and expanded under the new editorial team. 
During the past year, the JEL has added 17 
journals to the approximately 270 whose 
contents are classified and indexed. The 
number of abstracts of articles has also in- 
creased. The 1979 volume of the Index of 
Economic Articles was published in Novem- 
ber. A program of work has now been 
instituted that will produce two volumes of 
the Index during 1985 and thereafter. This 
program of accelerated publication will con- 
tinue through 1987 when the lag in publica- 
tion of the annual Index will have been 
reduced to the technical minimum, about 18 
months. The material available by computer 
through DIALOG was also enlarged during 
the past year by the addition of abstracts of 
articles. A brochure describing the biblio- 
graphical search capabilities of DIALOG and 
the procedures for gaining access to its Eco- 
nomic Literature Index (DIALOG file 139) 
was made available at the registration desk 
of the 1984 AEA meeting. We also plan to 
include this brochure in an early mailing to 
the Association membership. 

The great expansion in the number of 
journals indexed by JEL and the consider- 
able number of new journals appearing each 
year have made it imperative to put our 
methods of selecting journals for inclusion in 
the JEL indexes on a better basis. As things 
now stand, it is difficult to add the many new 
journals to the indexed list. At the same 
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time, the question arises whether articles in 
all the journals now indexed are sufficiently 


valuable to merit inclusion. We are, there- . 


fore, in course of making a systematic survey 
of the journals now indexed. Our list of 
journals has been classified by field. Panels 
of economists who are specialists in these 
fields have been asked to review the journals 
in their own fields. They are asked to say 
which of the listed journals, if any, should be 
dropped, which journals not now listed might 
be added, and to give the Journal their opin- 
ions on a number of matters of general policy. 
Our survey has so far dealt with journals 
published in English, and the Editorial Board 
will use the responses to reevaluate the Jour- 
nal’s list. Professor Maeshiro took the prin- 
cipal part in preparing the survey and in 
compiling and analyzing the responses. A 
similar survey of journals published in lan- 
guages other than English is now being made. 
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On behalf of the Association, I should like 
to express my warm thanks to the 1984 Board 
of Editors, who helped plan and review the 
Journal’s articles, and to the many eco- 
nomists who served as referees both of pro- 
posals and drafts. I acknowledge with special 
thanks the contributions of the following 
Board members who completed their terms 
this year: Edwin Burmeister, Edward M. 
Gramlich, Sherman Robinson, and E. Roy 
Weintraub. : ; 

Ann G. Vollmer and Anita Makler con- 
tinued on the Journal staff at Stanford 
throughout 1984. Lyndis Rankin continued 
with larger responsibilities in Pittsburgh. 


© Patricia Andrews and Elizabeth Thornton 


joined the Pittsburgh staff early in the year. 
The Journal is grateful for their devoted and 
effective work. 


Moses ABRAMOVITZ, Managing Editor 


Report of the Director 


Job Openings for Economists 


The number of new jobs listed this year 
increased 15 percent over last year. This 
interrupted a three-year decline. In 1983, 
1,489 new vacancies were advertised; this 
year 1,718 new jobs were listed. Both 
academic and nonacademic listings increased 
although the percentage increase in non- 


academic jobs was greater. Table 1 shows 
total listings (employers), total jobs, new list- 
ings, and new jobs by type (academic or 
nonacademic) for each issue of JOE in 1984. 

Universities with graduate programs and 
four-year colleges continue to be the major 
sources of job listings. Together they con- 


TABLE 1—JOB LISTINGS FOR 1984 


Total 
Issue Listings 
Academic 
February 80 
April 56 
June 24 
August 51 
October 156 
November 137 
December 198 
Subtotal 702 
Nonacademic 
February 12 
April 22 
June 15 
August 18 
October 28 
November 27 
December 42 
Subtotal 164 
TOTAL 866 


Total New New 
Jobs Listings Jobs 
147 70 127 
87 53 82 

40 21 35 
107 51 107 
406 137 374 
295 137 295 
451 _90 223 
1,533 559 1,243 
54 9 39 

99 17 78 

52 11 36 

46 16 40 

87 25 83 

95 27 95 
174 E 29 
607 127 410 
2,140 686 1,713 


TABLE 2-NUMBER AND TYPES OF EMPLOYERS LISTING POSITIONS IN JOE DURING 1984 


Universities 

Four- with Federal Banking Business Consulting 

Year Graduate Govern- State/Local or or or 
Issue Colleges Programs ment Government Finance Industry Research Other Total 
February 38 42 3 - 5 - 2 2 92 
April 22 34 5 2 4 2 7 2 78 
June 12 12 2 1 1 1 9 1 39 
August 16 35 3 2 3 2 5 3 69 
October 47 109 8 - 4 1 13 2 184 
November 47 90 9 1 6 1 9 1 164 
December _82 116 13 3 3 = 18 2 240 
TOTAL 264 438 43 7 31 7 63 13 866 
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TABLE 3— FIELDS OF SPECIALIZATION CITED: 1984 


VOL. 75 NO. 2 

Fields* 

General Economic Theory (000) 73 46 
Growth and Development (100) 21 17 
Econometrics and Statistics (200) 38 36 
Monetary and Fiscal (300) 37 30 
International Economics (400) 18 20 
Business Administration, Finance, 

Marketing and Accounting (500) 22 13 
Industrial Organization (600) 19 25 
Agriculture and Natural Resources (700) 10 17 
Labor (800) 22 17 
Welfare and Urban (900) 14 21 
Related Disciplines (A00) 5 2 
Administrative Positions (B00) 5 6 

284 250 


TOTAL 


February April June August October November December Totals 


19 55 177 140 . 221 731 
7 18 44 30 46 183 
24 23 68 45 91 325 
10 20 97 73 125 392 
14 19 45 48 64 228 
13 18 48 26 50 190 
10 23 57 37 68 239 
7 13 31 17 40 135 
8 10 39 35 50 181 
5 12 38 33 51 174 
1 1 8 5> 9 31 
3 6 20 8 13 61 
121 218 672 497 828 2,870 


a Fields of specialization codes are from the Journal of Economic Literature. 
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stitute about 80 percent of total employers. 
Table 2 shows the number of employers by 
type for each 1984 issue. : 
The field of specialization most in demand 
continues to be general economic theory. 
Generalists with a strong background in 
mathematics and statistics appear to be the 
type of economist that employers are seek- 
ing. The applied area of specialization seems 
to be of secondary importance. Table 3 shows 
the number of citations by field of specializa- 


tion. General economic theory (000) led, fol- 
lowed by monetary and fiscal (300) and 
econometrics and statistics (200). This pat- 
tern has prevailed for the past several years. 

Violet Sikes is almost solely responsible 
for the publication and distribution of JOE. 
I wish to express my great gratitude for the 
excellent job she continues to do. 


C. ELTON HINSHAW, Director 


Report of the Census Advisory Committee 


This past year the Bureau of the Cen- 
sus implemented important changes in how 
it utilizes its advisory committees. These 
changes were adopted in order to reduce 
duplication of effort by Bureau personnel, 
and to improve the efficiency and quality of 
the advice it obtains from its professional 
advisory committees. 

Previously, Bureau personnel met with the 
various advisory committees on separate 
dates, In many instances the same briefings 
were repeated on these separate occasions. 
Beginning in the spring of 1984, the Bureau 
started scheduling joint meetings of the 
Census Advisory Committees of the Ameri- 
can Economic Association, the American 
Marketing Association, the American Statis- 
tical Association, and of the Committee on 
Population Statistics. These committees par- 
ticipate in a joint, plenary session on the 
morning of the first day of a two-day meet- 
ing. For the remainder of the meeting, the 


individual advisory committees meet sep- 
arately or jointly with one or more advisory 
committees to discuss topics that are more 
narrowly focused. 

In order to bring about greater ioie 
ment of the individual committee members 
and to help focus the discussion, individual 
committee members are now asked to serve 
as formal discussants of the briefing papers 
presented by Bureau personnel. While this 
had been common practice in other advisory 
committees, this arrangement had not been 
followed by the AFA Census Advisory Com- 
mittee. ae 

Because of budget limitations coupled 
with a desire to add four new advisory com- 
mittees for the 1990 Census, the membership 
on the AEA committee is being reduced 
through attrition from fifteen members to 


- nine members. 
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RICHARD E. QUANDT, Chairman 


Report of the Representative 
to the National Bureau of Economic Research 


The National Bureau of Economic Re- 
search conducts analyses on a large variety 
of economic issues; publishes books, working 
papers, and two periodicals; sponsors con- 
ferences; and holds workshops and seminars 
as part of an annual summer institute. Ap- 
proximately 269 economists at universities 
across the United States contribute to the 
NBER’s working paper series, and many 
other economists, here and abroad, attend 
conferences and the summer institute. 

Programs. The NBER’s research is or- 
ganized into eight programs (directors in 
parentheses): Economic Fluctuations (Robert 
Hall), Financial Markets and Monetary Eco- 
nomics (Benjamin Friedman), International 
Studies (William Branson), Labor Studies 
(Richard Freeman), Taxation (David Brad- 
ford), Development of the American Econ- 
omy (Robert Fogel), Health Economics (Vic- 
tor Fuchs and Michael Grossman), and Pro- 
ductivity and Technical Change (Zvi 
Griliches). Program meetings are generally 
held twice during the academic year, and 
once, for a longer period, during the summer 
institute. Over 200 people attended summer 
institute meetings in Cambridge in 1984. 

Projects. The NBER also sponsors large- 
scale projects which bring together re- 
searchers from several of these programs. 
John Shoven is overall director of the 
Bureau’s pensions project. David Wise is 
directing a major study of the effects of 
pensions on labor market and retirement 
decisions. 

Another major project, centering on the 
role of Government Budget and the Private 
Economy, consists of major efforts in the 
following areas: the impact of taxation on 
such behavior as charitable contributions (di- 
rected by Charles Clotfelter); measuring and 
analyzing the role of state and local govern- 
ment in the economy (directed by Harvey 
Rosen); studies of the compensation of pub- 
lic sector employees (directed by David 
Wise); and the impact of public sector 
unionization (directed by Richard Freeman); 
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and an analysis of government debt and 
deficits and their impact on the private sector 
(directed by David Bradford and Benjamin 
Friedman). 

A third project, Productivity and In- 
dustrial Change in the World Economy, like- 
wise has several major parts. William Bran- 
son and J. David Richardson are directing a 
project on international economic policy. 
Research on trade relations and trade policy 
is directed by Robert Baldwin. Richard 
Marston leads a group studying international 
macroeconomic coordination. Colin Brad- 
ford is directing a study of trade relations 
with Asian countries. Jacob Frenkel is di- 
recting research on exchange rates. 

Conferences. In 1984, the NBER spon- 
sored conferences (organizers in parentheses) 
in the United States and abroad on the fol- 
lowing topics: Global Implications of the 
Trade Patterns of East and Southeast Asia 
(William Branson and Colin Bradford); Eco- 
nomics of Trade Policy (Robert Baldwin, 
William Branson, and J. David Richardson); 
Business Cycles (Robert Gordon); Pensions 
and Retirement in the United States (John 
Shoven); State and Local Public Finance 
(Harvey Rosen); International Seminar on 
Macroeconomics (Georges de Menil and 
Robert Gordon); International Coordination 
of Economic Policy (Willem Buiter and 
Richard Marston); Corporate Capital Struc- 
tures in the United States (Benjamin Fried- 
man); Public Sector Payrolls (David Wise); 
and Structural Adjustment and the Real Ex- 
change in Developing Countries (Sebastian 
Edwards and William Branson); Long-Term 
Factors in American Economic Growth 
(Stanley Engerman and Robert Gallman). 

Books. In 1984, the following NBER books 
were published by the University of Chicago 
Press: R&D, Patents, and Productivity (Zvi 
Griliches, ed.); Economic Transfers in the 
United States (Marilyn Moon, ed.); A Retro- 
spective on the classical Gold Standard, 
1821—1931 (Michael D. Bordo and Anna J. 
Schwartz, eds.); The Structure and Evolu- 
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tion of Recent U.S. Trade Policy (Robert E. 
Baldwin and Anne O. Krueger, eds.); Ex- 
change Rate Theory and Practice (John F. 
Bilson and Richard C. Marston, eds.). 

In addition, Harvard University Press 
published Economics of Worldwide Stagfla- 
tion (Michael Bruno and Jeffrey D. Sachs). 

In 1985, the following NBER books will 
be published: Social Experimentation (Jerry 
A. Hausman and David A. Wise, eds.); Cor- 
porate Capital Structures in the United States 
(Benjamin M. Friedman, -ed.); Federal Tax 
Policy and Charitable Giving (Charles T. 
Clotfelter); A General Equilibrium Model for 
Tax Policy Evaluation (Charles L. Ballard, 
Don Fullerton, John B. Shoven, and John 
Whalley); Pensions, Labor, and Individual 
Choice (David A. Wise, ed.); Horizontal 
Equity, Uncertainty, and Measures of Well- 
Being (Martin David and Timothy Smeed- 
ing, eds.); Monitoring Business Cycles in 
Market-Oriented Countries: Developing and 
Using International Economic Indicators 
(Philip A. Klein and Geoffrey H. Moore). 

Periodicals. The NBER publishes two peri- 
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odicals, the Digest and the Reporter. The 
Digest provides four summaries each month 
on recent NBER working papers of general 
interest. The quarterly Reporter contains 
longer summaries of recent program activity, 
reports of NBER conferences, reviews of re- 
cent work by NBER researchers, and ab- 
stracts of working papers issued during the 
previous quarter. 

During 1984 Martin Feldstein replaced Eli 
Shapiro as President of NBER and Geoffrey 
Carliner replaced David Hartman as Execu- 
tive Director. 

Further information about the NBER 
is available in NBER publications, from 
Geoffrey Carliner at NBER, 1050 Mas- 
sachusetts Avenue, Cambridge, MA 02138, 
or from the undersigned at Johns Hopkins 
University, Baltimore, MD 21218. 

I am happy to acknowledge Geoffrey 
Carliner’s major contribution to the prepara- 
tion of this report. : 


CARL F. CHRIST, Representative 


Policy and Advisory Board of the Economics Institute 


The year 1984 was a year of recovery and 
adjustment for the Economics Institute, as it 
was for the developing countries, from which 
most of the Institute’s students and revenues 
come. l 

Total enrollments were up in 1984, follow- 
ing a substantial drop in 1983. The 1984 
enrollment was about 1350 students (in 5- 
week-term student equivalents), about 40 
percent each during spring and summer 
terms, and 20 percent during fall terms. 

Staff and administrative stability have 
benefitted greatly in recent years by the In- 
stitutes year-round program. A major in- 
novation in 1983 and 1984 was the operation 
of pre-Institute training programs in In- 
donesia. This experiment enabled both the 
Institute and the sponsors to learn a great 
deal about operation and administration of 
such programs, and enabled the Institute to 
maintain its staff during the recession. 
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The Institute continues to draw students 
from throughout the developing countries. 
The major limitation on its ability to draw 
large numbers of students from the poorest 
countries is its need to finance nearly its full 
costs from tuition and fees, and its corre- 
sponding ability to offer only small scholar- 
ship assistance. Raising scholarship funds is 
the Institute’s highest priority. 

The Board held its annual meeting No- 
vember 16 and 17, 1984, in Boulder, Col- 
orado. Several Board members also visited 
the Institute during the summer of 1984. 
During 1984, Stefan Roback and Lance 
Davis joined the Board. 


WYN F. OWEN, Director 


EpwIN S. MILLS, Chairman 


Report of the Representative 
to the U.S. National Commission for UNESCO 


During 1984, the attention of the U.S. 
National Commission for UNESCO was 
dominated by the decision of the U.S. 
government, announced on December 29, 
1983, to withdraw from the organization at 
the end of 1984. This decision was subject to 
reconsideration if the practices and adminis- 
tration of UNESCO to which the United 
States has vigorously objected were signifi- 
cantly changed for the better. The Commis- 
sion, which consists of private citizens, had 
earlier expressed general agreement with 
many or most of the government’s criticisms 
of UNESCO but disagreed with the decision 
to withdraw, supporting continued U.S. par- 
ticipation largely because it thought the 
United States in a better position to exert 
influence toward the needed reforms from 
inside the organization than from outside it. 

As part of the Commission’s effort to as- 
- sist in obtaining the needed reforms and also 
to observe how far UNESCO was respond- 
ing to U.S. pressure for those reforms and to 
observe the attitudes of other member coun- 
tries toward the U.S. position, six Commis- 
sioners attended the meeting of UNESCO’s 
Executive Board in September and October, 
1984. The co-chairpersons of this delegation 
reported to the Commission at its forty-eighth 
meeting on December 13 that most member 
countries had become concerned that the 
United States would withdraw at the end of 
1984, irrespective of what changes the 
organization made during the year. “Most of 
our allies believed that necessary reforms— 
many of which they also seek—can best be 
gained by working from within the organiza- 
tion.” By withdrawing, the Commission’s ob- 
servers said, the United States would lose a 
permanent seat in the agency’s Executive 
Board, would lose leverage, would have less 
opportunity to influence development of the 
UNESCO programs that would be in effect 
in the medium-term future, and would lose a 
major role in selecting the next Director- 
General. The number of Americans in the 
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professional staff would also gradually de- 
cline. 

This view was the opposite of that ex- 
pressed by a Monitoring Panel appointed by 
Secretary of State Shultz to monitor the ex- 
tent of change in the activities of and within 
UNESCO during 1984, especially in the sub- 
jects of greatest concern to the United States: 
that the interests of “minority groups of coun- 
tries,” which provide most of the financing, 
are inadequately protected; that UNESCO 
has deviated from its original purposes; 
that in solving problems it has adopted an 
excessively “statist” approach, as opposed 
to a “Western” approach; and that it is 
mismanaged, especially as regards its bud- 
get. This Monitoring Panel reported to the 
Secretary of State in late November that 
although there was considerable discussion 
and some progress, there was no “concrete” 
change. 

The U.S. government stated its position 
and concerns regarding UNESCO's draft 
program and budget for 1986-87 in a July 
letter to Director-General M’Bow. It ex- 
pressed desire for an increase in the author- 
ity of the member states by strengthening the 
General Conference and, in particular, the 
Executive Board: creation of a mechanism to 
ensure that major decision and programs 
have the support of all geographic groups, 
included the one that pays most of UN- 
ESCO’s budget; return to concentration on 
UNESCO’s core areas; changes in budget 
and management; and decentralization of 
power within the Secretariat. 

Following discussion at the Commission’s 
meeting of the proposed and evidently immi- 
nent actual U.S. withdrawal, one of the 
Commissioners circulated a proposed resolu- 
tion “that it is not in the best interest of the 
United States to continue to participate and 
fund educational, scientific and cultural ac- 
tivities through membership in UNESCO,” 
the Commission endorses President Reagan’s 
decision to withdraw U.S. membership, fund- 
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ing, and support from UNESCO, and re- 
quests that the U.S. Congress disband the 
U.S. National Commission for UNESCO. 
This resolution was not acted upon. It gave 
way to a compromise resolution which stated 
that the U.S. notice of withdrawal had 
launched a process of reform in UNESCO, 
reaffirmed the Commission’s conclusion that 
membership in UNESCO is in the U.S. na- 
tional interest. It also recommended that if 
the United States withdraws, it should coop- 
erate with the Director-General and other 
member states to encourage reforms that 
would permit the United States to rejoin the 
agency, and that the U.S. government in- 
volve representatives of the private sector in 
the effort to obtain such reforms. This reso- 
lution, with some amendments, passed by a 
vote of 37 (including your representative’s 
vote) in favor to 9 against. 

Withdrawal of the United States from 
UNESCO naturally would raise the question 
of the future of the U.S. National Commis- 
sion. It was argued, on the one hand, that 
since the United States, in announcing that it 
would withdraw from UNESCO because of 
objections to its policies and administrative 
practices and procedures, expressed an inten- 
tion to return to it if reforms removed those 
objections, continuation of the Commission 
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was desirable so it could advise the U.S. 
government as to whether reforms were suffi- 
cient, keep the private sector informed about 
UNESCO, and act as liaison between the 
private sector, UNESCO, and other national 
commissions. Further, if the United States 
later resumed membership in UNESCO, an 
advisory commission would again be needed 
and it would be better to retain the existing 
mechanism in some form than to abolish it 
and then have to recreate one. Against these 
arguments, it was argued that if the United 
States ceased to belong to UNESCO, the 
U.S. government did not need a body to 
advise it regarding its policies toward that 
agency; the Commission would cease to have 
grounds for continued existence. A resolu- 
tion approved by the Executive Commission 
was offered stating that the Commission has 
an “especially important mission in the 
period ahead,” and recommending that its 
officers and Executive Commission continue 
to press for official support, restoration of 
adequate funding and staff during “this tran- 
sitional phase,” and “remain seized of all 
questions related to the future of the Na- 
tional Commission.” This resolution passed 
by a vote of 35 to 9 votes. 


WALTER S. SALANT, Representative 


The Committee on the Status of Women 
in the Economics Profession 


Women continue to increase their repre- 
sentation in the economics profession, but 
the rapid entry of young women occurring in 
other elite professions is not yet evident in 
economics. In 1983-84, the group of eco- 
nomics departments that grant most of the 
Ph.D.s (the so-called Chairs’ Group) re- 
ported that 16 percent of their doctorates 
went to women. While this is an advance 
from the levels of the 1970's, it is below the 
proportion of women among newly trained 
lawyers (32 percent in 1980-81), physicians 
(25 percent), and chemical engineers (19 per- 
cent). Among undergraduates, the propor- 
tion of mathematics majors who are women 
(43 percent) exceeds the proportion of eco- 
nomics majors who are women (32 percent). 

The economics profession continues to ap- 
pear to undergraduate students as inhospita- 
ble to women. While the President-elect and 
one of the two Vice Presidents of the 
American Economic Association are cur- 
rently women, the undergraduate is in- 
fluenced by what she sees on her own campus. 
Surely a major factor in the perpetuation of 
this inhospitable image in the minds of to- 
day’s students is the fact that many academic 
departments continue to be 100 percent male 
in their senior ranks. Some departments are 
100 percent male in their entirety. In 
1983-84, the situation with respect to the 
senior ranked positions was 


Number At least 
of women this many 
above rank departments 


Number of of Asst. 
departments Prof. 


with no women 
above Asst. Prof.: 


Chairs’ 

Group 4i 22 19 
Other Ph.D. 

granting depts. 34 21 13 
Depts. granting- 

MA only 46 27 19 
Depts. granting 

BA only 189 49 140 


The 41 departments of the Chairs Group 
who reported on the composition of their 
faculties to the annual American Economic 


Association survey, employed altogether 22 
women as Full Professor or Associate Profes- 
sor. We can deduce from this that at least.19, 
and surely more than half of them, had not a 
single woman above the rank of Assistant 
Professor. 

Promotions for women within depart- 
ments are less frequent than for men, given 
their representation in junior faculty posi- 
tions (see Table 1). What is perhaps just as 
damaging is the fact that the ability of wom- 
en to move from one school to a senior 
position in another school appears to be 
virtually nil. Of the 34 economists hired for 
senior positions by the departments of the 
Chairs’ Group; only one was a woman. In all 
departments throughout the country, only 
two women made such a move. 

In part to promote the visibility of women 
economists already in academic positions, 
CSWEP compiles and publishes a list of 
women faculty members at institutions which 
grant graduate degrees in economics. The 
women economists on that list should be 
prime candidates for recruitment by other 
academic departments. In the coming year, 
we will continue to update this list, so that it 
will be of greater use to economics depart- 
ments who want to recruit women to their 
senior positions. Another project currently 
under examination for feasibility is the pub- 
lication of a bibliography of women econo- 
mists’ scholarly publications, based on the 
Journal of Economic Literature. 

We also plan to begin compiling lists of 
departments with no women faculty on senior 
levels or no women faulty at any level. In 
future years those lists should grow shorter 
and shorter, as more and more departments 
implement plans to end their exclusively male 
composition. 


Few Women Researchers Affiliated with 
the National Bureau 


One of the most important functions of 
CSWEP is to campaign for the inclusion of 
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TABLE 1— DISTRIBUTION OF FULL-TIME FACULTY, BY TYPE OF INSTITUTION, ACADEMIC YEAR 1983-84 
Only M.A. Only B.A. 
Chair’s Group Other Ph.D. Departments Departments 
Female Female Female Female 


Total No. Percent Total No. Percent Total No. Percent Total No. Percent 


Existing 
Professor 605 15 2.5 313 11 
Associate 242 17 7.0 200 10 
Assistant 315 32 10.2 205 29 
Instructor 37 4 10.8 40 13 
Other 39 9 23.1 21 1 
New Hires 
Professor 24 1 42 6 0 
Associate 10 0 0 4 0 
Assistant 60 8 13.3 35 5 
Instructor 19 2 10.5 14 2 
Other 3 2 66.7 8 0 
Promoted to Rank (1982-83) 
Professor 21 1 4.8 15 1 
Associate 25 2 8.0 18 3 
Assistant 1 0 0 4 2 
Tenured at Rank (1982-83) 
Professor 1 0 0 9 0 
Associate 12 2 16.7 28 3 
Assistant 1 0 0 4 0 
Other 0 0 0 0 0 
Not Rehired 
Professor 29 0 0 20 1 
Associate 9 0 0 11 1 
Assistant 40 7 17.5 20 1 
Instructor 10 2 20.0 10 2 
Other 8 0 0 2 1 





3.5 
5.0 
14.1 
32.5 
4.8 


5.0 
9.1 
5.0 
20.0 
50.0 


227 11 4.8 335 25 7.5 
183 16 8.7 279 24 8.6 
158 27 17.1 346 57 16.5 
35 13 37.1 92 22 23.9 
27 13 48.1 40 1 2.5 
0 0 0 4 0 0 
3 0 0 3 1 33.3 
34 1 2.9 63 14 22.2 
14 3 21.4 42 12 28.6 
2 1 50.0 8 I 12.5 
9 0 0 29 3 10.3 
15 1 6.7 32 6 18.8 
1 0 0 14 2 14.3 
1 0 0 8 2 25.0 
15 1 6.7 22 5 22.7 
4 3 75.0 18 1 5.6 
0 0 0 0 0 0 
9 1 11.1 7 0 0 
5 1 20.0 6 1 16.7 
26 4 15.3 35 6 17.1 
10 3 30.0 19 3 15.7 
0 0 0 6 0 0 


Note: In the tables for 1982-83 appearing in the May 1984 AEA Proceedings, numbers listed as refering to “Other 
Ph.D. Departments” actually refer to all Ph.D. departments. 


women economists in all of the important 
activities in which professional economists 
are engaged. For almost a decade, the leader- 
ship of CSWEP has. been particularly con- 
cerned with the situation at the National 
Bureau of Economic Research, where women 
have been largely excluded. On November 
20, 1984, the present. Chair of CSWEP and 
the two previous Chairs (Elizabeth Bailey, 
Dean, Graduate School of Industrial Admin- 
istration, Carnegie-Mellon University, and 
Ann Friedlaender, Dean and Professor of 
Economics, Massachusetts Institute of Tech- 
nology) signed a long letter to NBER Presi- 
dent Martin Feldstein. In part, the letter 
said: 


We at CSWEP are concerned about 
the low level of representation of wom- 


en in the activities of the NBER. Cur- 
rently only 6 of 170 Bureau research 
associates are women (2.8%), a level 
which has not shown any tendency to 
increase over the years since you be- 
came President. Yet the Bureau con- 
ducts research in a number of fields of 
applied economics in which women 
economists are active. We are con- 
cerned that the Bureau’s low represen- 
tation of women, combined with its 
steadily growing size and command 
over research funds, is increasingly 
putting younger women economists 
at a disadvantage relative to male 
economists in the same fields ‘who 
have Bureau affiliations. We would like 
to urge you to take concrete measures 
to change this situation and we want to 
provide whatever help and guidance we 
can. (Continued) 
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TABLE 2— PREVIOUS ACTIVITY OF NEW HIRES AND CURRENT ACTIVITY OF THOSE NOT REHIRED 


Chairs’ Group 
Faculty 
Student 
Government 
Bus., Banking, Research 
Other ‘ 
Other Ph.D. 
Faculty 
Student 
Government 
Bus., Banking, Research 
Other 
M.A. Departments 
Faculty 
Student 
Government 
Bus., Banking, Research 
-Other 
B.A. Departments 
Faculty 
Student 
Government 
Bus., Banking, Research 
Other 


Note: See Table 1. 


BY TYPE OF INSTITUTION AND SEX, ACADEMIC YEAR, 1983—84 








Previous Activity of New Hires . 


Male ' 


Percent 


100.0 
32.0° 
34.1 


No. 


18 
3 


m 
N 


mew 
MWELOWDONEHOOUNONKFOOCRrFANY © 


Female 


Percent 





Current Activity of Not Rehired 
Male. 


Percent 


No, 


roy 
MOOrWOANOON ADH HPNOWADTWNNE DH & 


Female 
Percent 


, TABLE 3— DISTRIBUTION OF SALARY FOR WOMEN FACULTY BY TYPE OF DEPARTMENT AND TIME IN RANK, 
ACADEMIC YEAR, 1983-84 


Time in Rank 








At 


Median 


Relative Salary - AN Women Total Above . 
for Rank Number Percent Percent Median 
All Departments 309 100.0 100.0 29.1 
Salary above Median 105 34.0 100.0 57.Ł 
Salary at Median. 109 35.3 100.0 15.6 
Salary below Median 95 30.7 100.0 13.7 
Ph.D., Chair’s Group 70 100.0 100.0 28.6 
Salary above Median -22 31.4 100.0 40.9 
Salary at Median 17 24.3 100.0 `. 41.2 
Salary below Median - 31 44.3 100.0 ` 12.9 
Ph.D., Other 58 100.0 100.0 36.2 
Salary above Median 24 41.4 100.0 70.8 
Salary at Median 14 24.1 100.0 71 
Salary below Median 20 34.5 100.0 15.0 
M.A. Departments | 4. 100.0: 100.0 33.8 
Salary above Median 20- 27.0 100.0: 80.0 
Salary at Median 27 36.5 100.0 18.5 
Salary below Median 27 36.5 100.0. 14.8 
B.A. Departments: 107 100.0 . 100.0 22.4 
Salary above Median (ao 36.4 100.0 46.2 
Salary at Median 51 477 100.0 © 78 
Salary below Median 17 15.9 100.0 11.8 


Note: See Table 1. 


42.7 
25.7 
771 
22.1 


Below 
Median . 
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TABLE 4— DEGREES GRANTED IN ECONOMICS BY TYPE OF DEPARTMENT AND SEX, ACADEMIC YEAR, 1983-84 


. All 
Number of: Depts. Total 
Departments 377 120 
Ph.D.s 542 $42 
Female 86 86 
Percent Female 15.9 ‘15.9 
M.A.s 1229 1000 
Female 279 236 
Percent Female 22.7 23.6 
B.A.s 12285 7292 
Female 3912 2214 
Percent Female 31.8 30.4 
Other 127 $3 
Female 39 13 
Percent Female 30.7 24.5 


Note: See Table 1. 


Obviously, membership in one of the 
NBER’s permanent research programs 
provides tremendous benefits to youn- 
ger academics.... Despite the sub- 
stantial benefit from belonging to one 
of these programs, there appears to be 
no formal selection procedure that 
would ensure that the best researchers 
in each field are represented. Most re- 
search associates/fellows appear to be 
either former students of directors or 
senior research associates of that group 
or junior faculty at a few leading uni- 
versities. Apparently no attempt is 
made to publicize these positions or to 
allow outsiders to apply. Due to the 
extent that women are not part of the 
“old-boy network” linking the Bureau 
research associates, they are effectively 
eliminated from the pool of potential 
associates... . 

What can be done to remedy this 
situation? We have several suggestions. 

First, many male economists were 
brought into Bureau association be- 
cause they were either Ph.D. students 
of Bureau project directors (or other 
Bureau research associates) or were 
junior faculty members in the Univer- 
sity departments where Bureau project 
directors teach. Therefore, one way that 
we advocate for bringing in more wom- 
en researchers is for all NBER project 
directors and research associates to re- 
view their Ph.D. students of the last 


Ph.D. Departments 


M.A. B.A. 
Chairs’ Other Depts. Depts. 
44 76 45 212 
406 136 - - 
66 20 - - 
16.3 14.7 - - 
639 361 229 - 
135 101 43 - 
2L1 28.0 18.8 - 
5058 2234 1006 3987 
1554 660 270 1428 
30.7 29.5 26.8 35.8 
33 20 23 51 
7 6 6 20 
21.2 30.0 26.1 39.2 


five years and the recent women hires 
in their departments and to consider 
bringing in any interested and qualified 
women economists who have been 
passed over. If, on the other hand, on 
doing this they find that they have had 
no women Ph.D. students over the past 
five years, then perhaps they should ask 
themselves why not and consider seri- 
ously whether they have been practic- 
ing unconscious sex discrimination in 
selection of thesis students. ..., 

Second, some procedure should be 
set up to allow “outsiders” to apply for 
positions as NBER research fellows in 
each group. Since the group of research 
associates /research fellows is by invita- 
tion only, it provides little opportunity 
for women to gain entry, since the 
NBER’s project directors and other 
senior researchers have been very un- 
likely in the past to bring them in. This 
means that women economists are likely 
to be excluded by virtue of the se- 
lection process even if they are part of 
the pool of distinguished economists 
working in areas of interest to the 
Bureau. 

We await your reply and, again, offer 
our help and guidance as you consider 
what concrete measures would be best 
adopted to rectify this situation. 


Sincerely, 


TABLE 5—- DISTRIBUTION OF ACTIVITIES OF NEW PH.D. DEGREES BY SEX AND TYPE OF DEPARTMENT, 
ACADEMIC YEAR, 1983-84 


All Ph.D.s 
Education 
Government 
Bus., Banking, Research 
Int’l Emp. Outside U.S. 
Other 

Male Ph.D.s 
Education 
Government 
Bus., Banking, Research 
Int'l Emp. Outside U.S. 
Other 

Female Ph.D.s 
Education 
Government 
Bus., Banking, Research 
Int’! Emp. Outside U.S. 
Other 


Note: See Table 1. 


TABLE 6-—- DISTRIBUTION OF PH.D. STUDENT SUPPORT, BY TYPE OF SUPPORT, SEX, AND DEPARTMENT, 
ACADEMIC YEAR, 1983-84 


AEA PAPERS AND PROCEEDINGS 


All Ph.D. Depts. 
No. Percent 
468 100.0 
279 59.6 

42 9.0 
33 71 
65 13.9 
49 10.5 
377 100.0 
229 60.7 
31 8.2 
26 6.9 
55 14.6 
36 9.5 
91 100.0 
50 54.9 
11 12.1 
7 7.7 
10 11.0 
13 14.3 


No. 


Chairs’ Group 


Percent 


100.0 
60.4 


MAY 1985 





Other Ph.D. Depts. 
No. 


Percent 





All Students 
Tuition Only 
Stipend Only 
Tuition + Stipend 
No Support 
No Record 

Male Students 
Tuition Only 
Stipend Only 
Tuition + Stipend 
No Support 
No Record 

Female Students 
Tuition Only 
Stipend Only 
Tuition + Stipend 
No Support 
No Record 


Note: See Table 1. 


Representation at Annual Meetings 


All Ph.D. Depts. 
No. Percent 
3973 100.0 

183 46 
365 9.2 
1972 49.6 
1230 31.0 
223 5.6 
3118 100.0 
145 47 
299 9.6 
1505 48.3 
979 31.4 
190 6.1 
855 100.0 
38 44 
66 7.7 
467 54.6 
251 29.4 
33 3.9 


Any process of professional selection that 
is informal, and whose details are only known 
or understood by a relatively small in-group, 


Chairs’ Group 


No. 


3099 
140 
215 

1589 

1003 
152 

2455 


Percent 


No. 


874 
43 
150 
383 
227 
n 
663 
34 
115 
277 
192 
45 
211 
9 
35 
106 
35 
26 


Other Ph.D. Depts. 


Percent 


100.0 
4.9 
17.2 
43.8 
26.0 
8.1 
100.0 
5.1 
17.3 
41.8 
29.0 
6.8 
100.0 
4.3 
16.6 
50.2 
16.6 
12.3 


are disadvantageous to women, who benefit 
less frequently than men from sponsorship 
by more established members of the profes- 
sion. The process by which sessions at the 
AFA annual meetings are organized and 
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papers invited has been one of these little- 
understood processes. Formally speaking, the 
President-elect does the inviting; in practice, 
many volunteers communicate to him or her 
their desire to participate, and it is out of 
these submissions that a considerable part of 
the program is in fact assembled with the 
help of referees. 

We at CSWEP will continue to urge that 
the selection procedures for the annual meet- 
ings be made more formal and more public. 
While there is an understandable interest in 
having the profession’s (mostly male) celebri- 
ties on parade at the meetings, we would 
urge procedures which give a better represen- 
tation to innovative research from the less 
well-connected members of the profession, 
women among them. In the meantime, 
through our Newsletter we are urging women 
economists to submit proposals for sessions 
or individual papers to the President-elect. 


Research on Gender-Related Topics 


CSWEP has been concerned to encourage 
and foster research on gender roles in the 
economy and related policy issues, and to 
make sure that women economists and points 
of view sensitive to the special problems 
many women face under current economic 
institutions are well represented in the field. 
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To this end, we continue to sponsor sessions 
on these topics at the AEA and regional 
meetings. In November 1984, CSWEP jointly 
with The Brookings Institution sponsored a 
conference on Gender Issues in the Work- 
place, arranged by Clair Brown and Joseph 
Pechman. 

As research proceeds and interest rises, 
courses on the economics of gender roles are 
being offered at an increasing number of 
schools. At least three new textbooks are in 
the works. A number of economics depart- 
ments are specifically looking to recruit a 
specialist in gender-related topics, and in- 
dividual economists are “coming out” as spe- 
cialists in the field. 


Committee Operation 


We wish to thank Gail Wilensky and 
Nancy Ruggles, whose terms on the Commit- 
tee expires this year. Gratitude is also due to 
Aleta Styers, who continues to bear the 
time-consuming editorial duties on the News- 
letter with relative fortitude, and to Joan 
Haworth, who served as Membership Secre- 
tary. New Committee members for 1985 are 
Helen Junz of the IMF and Karen Davis of 
the Johns Hopkins School of Public Health. 


BARBARA R. BERGMANN, Chair 


Report of the Committee on U.S.-China Exchanges 


As the reports of our Committee in the 
last three years reveal, there has been con- 
tinued and expanding exchange activities be- 
tween American and Chinese economists. In 
1984, a great step was taken by the Chinese 
government to make post-Marxian modern 
economics official, in the sense of introduc- 
ing it to the Chinese university curriculum, 
side by side with Marxian economics, as 
being important for China’s economic devel- 
opment. Previously, modern economics was 
taught as an elective for the understanding of 
capitalist economies only. 

To illustrate the change in viewpoint, the 
Chinese Ministry of Education sponsored a 
workshop in microeconomics for university 
teachers, graduate students, and government 
officials. The workshop was held at Peking 
University from June 11 to July 21. The 
lecturers were Sherwin Rosen (micro theory, 
human capital and labor), Marc Nerlove (mi- 
cro theory, agricultural supply, and empirical 
studies), Edwin Mills (development, urban, 
and environmental economics), and Gregory 
Chow (applications to China). Microeconom- 
ics was to become an important part of 
economics education in China. Workshops 
in macroeconomics and econometrics are 
planned for the summers of 1985 and 1986, 
respectively. 

The Ministry of Education decided to send 
students abroad to study economics. On 
November 17-20, TOEFL, mathematics, and 
economics examinations (given in English, 
with economics questions provided by Mills, 
Rosen, and Chow) were administered by the 
Ministry to 151 candidates who had been 
carefully selected from twenty-seven major 
Chinese universities and economics and 
finance colleges, using scholastic records and 
preliminary tests. Eighty-one candidates, who 
received a total grade of 120 or higher in 
mathematics and economics, have been rec- 
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ommended for graduate work to sixty-one 
American and Canadian universities, includ- 
ing all major economics departments. 

Both the Ministry of Education and the 
Chinese Academy of Social Sciences (CASS) 
are seeking financial support to strengthen 
economics education and research at the uni- 
versities and economic research institutes. To 
consider such support, the Ford Foundation 
has formed a committee, co-chaired by 
Dwight Perkins and Gregory Chow. Activi- 
ties to be supported might include workshops, 
Boulder-like institutes, and research pro- 
grams in China, fellowships for students and 
visiting scholars from and to China, joint 
research projects, and library and computer 
facilities. 

In 1984, many American economists lec- 
tured in China. Many Chinese economists 
visited the United States, including a delega- 
tion from CASS in September, mentioned in 
our Report last year. From 1984 on, many 
teaching and research opportunities in China 
are becoming available to American econo- 
mists. To find a suitable hosting institution, a 
potential visitor can consult published 
material such as bulletins of universities and 
research institutes, and Chinese economics 
journals reporting on research conducted at 
various institutions. Helpful information can 
be found in Teh-wei Hu’s research report, 
“The State of American Economic Studies in 
the People’s Republic of China” (U.S. Infor- 
mation Agency: April 1984) and in Gregory 
Chow’s report, “Economic Research in 
China” (Princeton University, 1984). Per- 
sonal contacts will also be useful to generate 
a suitable visiting arrangement, as in the case 
of searching for a visiting position in the 
United States. 


GREGORY C. CHow, Chair 


Report of the Committee on Economic Education 


The Committee this year (1984) closed out 
its work on the economics major project 
which had been directed by John Siegfried, 
carried out in conjunction with the Joint 
Council on Economic Education, and fi- 
nanced by the Alfred P. Sloan Foundation. 
The project resulted in a series of publica- 
tions that provide benchmark data on the 
characteristics of economics major programs 
at the college and university level, and of 
economics major students enrolled in a sub- 
set of these institutions. The data collected in 
the study are available for further analysis 
(for information, contact John Sumansky at 
the Joint Council on Economic Education, 2 
Park Avenue, New York, NY 10016). 

The Committee is exploring the possibility 
of convening a small conference to follow up 
on the study of the economics major. This 
conference would be concerned with trying 
to specify more fully what it is that we would 
like economics majors to be able to do upon 
graduation. What knowledge and skills might 
we reasonably expect them to possess? What 
competencies might we expect them to be 
able to demonstrate? No unanimity of views 
about the answers to these questions is antic- 
ipated. Nevertheless, it is hoped that the 
conference and resulting papers would aid 
departments and sharpen their understand- 
ing of what they are attempting to do in 
educating their majors. 

The Committee has also reviewed its 
principal on-going project, the Teacher 
Training Program, carried out in collabora- 
tion with the Joint Council in Economic 
Education. The Program, initiated in 1972 
with the help of a grant from the Alfred P. 
Sloan Foundation, led to the institutionaliza- 
tion of teacher training programs for teach- 
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ing assistants, and in some cases for faculty 
members at a number of major universities; 
it also produced a Resource Manual and 
accompanying video tapes to support these 
programs. The second phase of this project, 
supported by the Lilly Endowment Inc., led 
to the development of an annual one-week 
seminar designed to help improve the teach- 
ing skills of economics faculty members and 
to help their departments establish their own 
teacher training programs. The third phase, 
supported by Citibank and Borg-Warner, 
funded regional seminars whose purpose was 
to build a cadre of trainers that would assist 
still other departments establish their own 
teacher training programs. 

The Committee decided to undertake a 
thorough evaluation of the TTP program, 
prepare a new edition of the Resource Man- 
ual, and develop a new set of videotapes. The 
evaluation will be done by Mike Salemi and 
should be completed within the year. Work 
on revising the Resource Manual will begin 
later this year, followed by preparation of 
the videotapes. 

The Committee continues its efforts to 
build the circulation and quality of the Jour- 
nal of Economic Education. Just a year ago 
the Journal’s focus was greatly broadened. 
Traditionally, it reflected an almost exclusive 
emphasis on research articles dealing with 
economic education. Since then its scope has 
been expanded to include content articles on 
economics, papers on the teaching of eco- 
nomics, innovations in economic instruction, 
and information of general interest to the 
profession. 


W. Lee HANSEN, Chair 


Report of the Ad Hoc Committee on Financial 
Reporting and Changing Prices 


The Ad Hoc Committee was set up by the 
President of the AEA at the request of the 
Financial Accounting Standards Board to 
help it reach a decision as to whether the 
inflation disclosures mandated five years 
earlier through Statement No. 33, on an ex- 
perimental basis, should be continued in 
some form, permanently or experimentally, 
or should be discontinued. 

The Committee submitted a unanimous 
preliminary report in August 1984 and a 
final report on December 12, 1984. The full 
report (copies can be secured upon request 
to the Chair) reviews a substantial body of 
evidence on whether the inflation disclosures 
have provided “valuable” information. It 
concludes that the evidence is rather nega- 
tive, both with respect to the use of the 
information by various market participants 
and in terms of the association between the 
information disclosed and the market val- 
uation of equity. It finds, however, that it is 
not possible from this evidence to establish 
whether the negative findings reflect: (7) the 
ability of the market to secure the informa- 
tion from sources other than, and in advance 
of, the inflation disclosure; or (ii) the poor 
quality and lack of standardization of the 
information disclosed; or, finally, (iii) the 
fact that potential users (wrongly) regard the 
information as intrinsically worthless. 

The report stresses that an understanding 
of the main reason for the prevailing disre- 
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gard of the information disclosed under 
Statement 33 is crucial in deciding whether it 
is worth continuing such disclosures. Accord- 
ingly, it recommends a number of steps 
designed to probe further into the reason for 
the puzzling, apparent failure on the part of 
a variety of potential users to utilize the 
information, and create conditions for in- 
creased future utilization. It further recom- 
mends that, while these steps are being 
implemented, the requirement of some form 
of inflation disclosures be continued for an 
experimental period of up to five years. 

With respect to revisions in the content of 
the current disclosures, the Committee sub- 
mitted two main suggestions. The first relates 
to the measurement of capital consumption 
and recommends not dropping the finan- 
cial capital mainienance concept—as imple- 
mented through a general price-level adjust- 
ment on long-term assets and shareholders’ 
equity—in favor of a replacement cost 
(physical capital maintenance) concept. The 
second recommendation, relating to the 
inflation adjustment of nominal interest cost, 
is that the adjustment should be applied not 
to the book values of assets, as currently 
required, but rather to the market value, and 
that it should also include the change, if any, 
in the market valuation of the debt. 


FRANCO MODIGLIANI, Chair 


Essential Reading for the Economist 


The U.S. Economy Demystified 
What the Major Economic Statistics Mean and Their Significance for Business 
Albert T. Sommers, The Conference Board 
Foreword by James T. Mills 

“Al Sommers is one ofthe very few economists in this country who understands 
the subtle relationships which exist between our data system and the complex economy 
which it is endeavoring to measure.'’—Alan Greenspan 

“Every academic, business, and government economist concerned with the course of 
the economy from month to month and year to year has learned to respect the insights 
of Al Sommers. He knows the numbers thoroughly and interprets them with perception 
and wisdom, based on his own understanding of the mechanisms at work, born of long 
experience. ’’—James Tobin 
April ISBN 0-669-09427-7 $16.95 
In paper: 0-669-09821-3 $10.00 


The Global Financial Structure in Transition 
Consequences for International Finance and Trade 
Joel McClellan, the Quaker United Nationas Program, editor 

This book demonstrates the wide diversity of opinions on how to under- 
stand and manage the rapidly changing forces in international finance and 
trade. Topics include international indebtedness, trade deficits, long-term 
investments, and refinancing and trade expansion. 
May ISBN 0-669-09581-8 ca. $32.00 


Political Economy and Risk in World Financial Markets 
Tamir Agmon, Tel-Aviv University 

The author, an internationally known Israeli economist, presents specific 
strategies under two broad headings, risk avoidance and risk negotiation. He 
illustrates these with case studies and a mathematical model describing the 
changing relations between a multinational corporation and the host govern- 
ment of a newly industrialized country. 
June ISBN 0-669-08339-9 ca. $22.50 


The Political Economy of Coal 

Ferdinand E. Banks, University of Uppsala and the University of Melbourne 
An encyclopedic primer on worldwide energy economics, with a particular 

emphasis on coal. The author looks at coal production’s effect on the world 

economy and considers how various countries’ reserves affect the balance of 

power. 

288 pages ISBN 0-669-06109-7 $29.00 


125 Spring Street 
Lexington, MA 02173 z 
(617) 862-6650 (212) 924-6460 Lexington Books 
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Decision Analysis 
Takes a Giant 
Step Down 


Accurate planning and decision making no longer demand expensive main- 
frame and connect charges. The process requirements have been reduced to: 


* IBM PC (minimum 256K) 
* DOS 2.0 
e OTIS 


OTIS is a decision-support command language designed to manage time 
series data for analysis and forecasting. Intuitively easy to use and under- 
stand, the system combines into a single program the following features: 


Time series analysis Single equation solving 
Data and file management Menu processing 
Graphics and data display Regression analysis 
Report generating Correlation analysis 
Command processing Simultaneous equation 
Statistical analysis simulations 


Although stand-alone, OTIS is compatible with other popular software 
programs, such as Lotus 123, Symphony, and dBase. 


Time series are developed and managed in a ‘‘workspace’’ (memory) 
environment. Series can be created and transformed using the usual 
arithmetic operations, and functions such as square root, logarithm, and 
exponential, In addition, observations can easily be modified, added to, 
and deleted from new and existing series. Each series contains a comment 
to describe its purpose and/or creation. Series may be displayed as listing, 
character plots and/or line graphs. Equations can be generated for purposes 
of solving singly or simultaneously. Series, equations, and parameters can 
be stored and retrieved in disk files which are password protected. Moreover, 
series can be transferred easily (in ASCII format) between OTIS and other 
popular software programs, such as Lotus 123, Symphony, dBase and 
Framework. 


The program is command driven for analytical speed with ‘‘help’”’ reminders 
available at all times. Ease of use is enhanced by requiring for execution 
only the first two characters of any command. To facilitate customized 
applications, OTIS also provides a command programming language and 
menu processor. Finally, commands can be stored and executed from an 
executable disk file. 


ODIN RESEARCH 


demo diskette $10 834 Old State 
(Q 

manual $25 ; Berwyn, PA 19312 

OTIS. $995 o (215) 296-4485 
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New titles from 





The National Bureau of Economic Research: 


The Structure 

and Evolution of 

Recent U.S. Trade Policy 
Edited by Robert E. Baldwin and 
Anne O. Krueger 

This volume represents the first 
systematic effort to analyze specific 
U.S. trade policies, particularly nontariff 
measures. It provides a better 
understanding of how trade policies 
operate, of how effective they are, and 
of their costs and benefits to trading 
nations. 

An NBER Conference Report 

Cloth $50.00 448 pages 


Exchange Rate 

Theory and Practice 
Edited by John F. O. Bilson and 
Richard C. Marston 

Here the world's most respected 
international monetary economists 
discuss three significant new 
approaches to the economics of 
exchange rates, test and question 
these approaches with evidence from 
empirical studies, and analyze a 
number of exchange rate policies in 
use today, including the European 
Monetary System. 

An NBER Conference Report 

Cloth $58.00 544 pages 


The University of Cc H ICAG O 


A Retrospective on the 
Classical Gold Standard, 
1821—1931 

Edited by Michael D. Bordo and 
Anna J. Schwartz 

The studies in this volume were 
designed to gain a better 
understanding of the historical gold 
standard, but they also throw light on 
the question of whether restoring it 
today could help cure inflation, high 
interest rates, and low productivity 
growth. 

An NBER Conference Report 
Cloth $65.00 694 pages 


Economic Transfers 


in the United States 
Edited by Marilyn Moon 

In recent years the definition of an 
economic transfer — a payment to an 
individual or institution that does not 
arise out of current productive activity 
— has been subject to ever wider 
interpretation. This volume addresses 
that trend and introduces new methods 
of measuring transfers in the American 
economy. Researchers, policy 
analysts, and those who compile 
statistics on which social programs are 
based will value the diverse 
approaches of these ten papers and 
their accompanying .comments. 

NBER Studies in income and 
Wealth, Volume 49 

Cloth $42.00 400 pages 


need 


Press 
5801 South Ellis Avenue, Chicago, IL 60637 
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The real world 
comes to the classroom. . . 


Robert J. Barro 


University of Rochester 


MACROECONOMICS 


Barro's Macroeconomics is the first modern presentation of the 
market clearing approach to macroeconomics. It provides an 
honest and realistic alternative to the cumbersome and 
unrewarding IS/LM approach of current intermediate texts. 


“Robert Barro has been a leading contributor to 
recent developments in the analysis of the overall 
behavior of the economy. He has now written a 
lucid, comprehensive, and authoritative exposition 
of the current state of our understanding of these 
phenomena. His text covers both the latest theo- 
retical developments and the latest empirical 
evidence. It can be highly recommended on 
both levels.” 
—Milton Friedman, 

Senior Research Fellow 

Hoover Institution on War, Revolution and Peace 

Stanford University 


~.. . What Barro does is not only build a macroeco- 
nomic model from the ground up but also one that 
is meant to explain observed economic phenom- 
ena. . .if only other textbook authors would try 
harder to do this, students would learn more and 
teachers would find their job much easier.” 

—James Barth, 

The George Washington University 


1984 580 pp. 


You owe it to yourself and your students to examine this im- 
portant new text. To request a complimentary copy, write to 
Lisa Berger, Dept. 5-1926. Please include course name, 
enrollment, and title of present text. 


. JOHN WILEY & SONS, Inc. 
605 Third Avenue, New York, N.Y. 10158 


In Canada 22 Worcester Road, Rexdale, Ontario MOW 1L1 
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Keeping pace with the latest 
developments in economics 


THE THEORY AND 

PRACTICE OF ECONOMETRICS 

SECOND EDITION 

George G. Judge, University of Illinois 

William E. Griffiths, University of New England 
R. Carter Hill, University of Georgia 

Helmut Liitkepohl, Universitat Osnabrück 
Tsoung-Chao Lee, University of Connecticut 


Now the most complete treatment of major econometric prob- 
lems has been revised and updated. The authors present the 
most systematic and up-to-date view of econometric problems, 
their statistical consequences, remedies, alternatives, and future 
research. Includes new chapters on asympototic distribution 
theory, Bayesian inference, time series, and simultaneous equa- 
tion statistical models. The distribution lag chapters have been 
rewritten to tie-in with time-series chapters. 


Due January 1985 = approx1050pp. ISBN 0-471-89530-X 


Other New Titles: 


AGRICULTURAL ECONOMICS AND AGRIBUSINESS, Third Edition 
Gail L. Cramer, Montana State University 
Clarence W. Jensen, Montana State University 


January 1985 = approx 475 pp. ISBN 0-471-87871-5 


ECONOMICS OF PRODUCTION 
Bruce R. Beattie, Montana State University 
C. Robert Taylor, Montana State University 


January 1985 approx 320 pp. ISBN 0-471-80810-5 


1984 Titles of Interest: 


AMERICAN MONEY AND BANKING 
Maxwell J. Fry, University of California 
Raburn M. Williams, University of Hawati 


MONETARY AND FINANCIAL ECONOMICS 

James L, Pierce, University of California, Berkeley 
URBAN LAND ECONOMICS 

Michael A. Goldberg, University of British Columbia 


CASES IN MANAGERIAL ECONOMICS, Second Edition 
Bernard J. Winger, University of Dayton 


To request a complimentary copy, write to Lisa Berger, Dept. 


5-1926. Please include course name, enrollment, and title of 
present text. 


JOHN WILEY & SONS, Inc. 
605 Third Avenue, New York, NY. 10158 
in Canoda 22 Worcester Road, Rexdale, Ontario MOW 4L4 
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AEA sponsored 
Group Life Insurance 
for you and your family— 
at attractive rates! 


The AEA Group Life Insurance Plan can help provide 
valuable supplementary protection—at attractive rates—for 
eligible members and their dependents. 

Because AEA participates in a large Insurance Trust 
which includes other scientific and technical organizations, the 
low cost may be even further reduced by premium credits. In 
the past eight years, insured members received credits on 
their April 1 semiannual payment notices averaging over 44% 
of their annual premium contributions. (These credits are based 
on the amount paid during the previous policy year ending 
September 30.) Of course future premium credits, and their 
amounts, cannot be promised or guaranteed. 

Now may be a good time for you to re-evaluate your . 
present coverage and look into AEA Life Insurance. Just fill out 
and return the coupon for more details at no obligation. 


‘Administrator, AEA Group Insurance Program G-3 
1255 23rd Street, N.W. 

Washington, D.C. 20037 

Please send me more information about the AEA Life Insurance Plan. 


NAME sana eo ee es SAGE, 





Address 
City State. 











ann am es es ee ee ee ee 
Bu am um am ams am mn ee ee os ol 


r 


Or—call today Toll-Free 800-424-9883 
(Washington, DC area, call 296-8030) 
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Deregulating the Airlines \ 


Elizabeth E. Baily, David R. Graham, and Daniel P. Kaplan 


For policymakers and students of regulation in particular, this study pro- 
vides a unique case for contrasting the operation of an industry under 
close regulatory control and its operation free of such controls. It is able 
to make use of an unusually large volume of data on the cost, operations, 
and prices of individual firms to show how markets work and how regula- 
tion works. 

$19.95 


Profit Cycles, Oligopoly, and Regional Development 


Ann Markusen 


Markusen provides a pioneering approach that will enable planners and 
managers to better cope with baffling changes in the current economic 
viability of regions. Her “profit-cycle theory” provides a key to under- 
standing how, why, and when a region's leading industries undergo 
major changes. 

$25.00 


Shifting Gears 


Changing Labor Relations in the U.S. Automobile Industry 
Harry Katz 


This book stands apart from other discussions of labor relatioris 
and American management weaknesses by combining historical, 
case, and statistical analyses to look at past and contemporary 
or and to indicate the likely future course of auto bargaining. 
22.50 

































Now available in paperback 


Game Theory in the Social Sciences 
Concepts and Solutions 

Martin Shubik 

$11.95 


A Game-Theoretic Approach to Political Economy 


Volume 2 of Game Theory in the Social Sciences 
Martin Shubik i 
$47.50 


Retirement, Pensions, and Social Security 
Gary S. Fields and Olivia S. Mitchell 

“A careful econometric analysis of actual and potential changes in 
retirement policy. — Steven H. Sandell, Director Project on National 
Employment Policy and Older Americans 

$19.95 


Original in Paperback 


Challenges and Choices Facing American Labor 
edited by Thomas A. Kochan ; 


After decades of stability, labor-management relations are undergoing 
dramatic changes. This collection provides the best and most 
current summary of the extent and causes 28 Carleton Street 


of today's upheaval in industrial relations. : 


THE MIT PRESS 
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Dividends on thought: 





Gi from Columbia and N oa n 


Competition Among New Video 
Media 

Eli Noam. This unique study assembles a series of 
works by academics, policy makers, and industry 
leaders to analyze the communication revolution 
and the impact of technology on regulation. 
Columbia Studies in Business, Government, and 
Society, Eli Noam, General Editor. 416 pp., Illus., 
$40.00 (une) 


Corporate Trust Administration 
and Management 

Third Edition 

Robert I. Landau. Completely updated to cover 
new laws and recent court decisions, this new 
edition is a basic reference on practices and 
emerging trends in trustee and agency activities 
and responsibilities. 448 pp., $35.00 


The Logic of Collective Choice 


Thomas Schwartz. An abstract, deductive theory of 
some of the more salient types of collective choice 
processes. 288 pp., $30.00 


Economic Security and the 
Origins of the Cold War, 
1945-1950 

Robert A. Pollard. ". . . likely to become the 
definitive post-revisionist account.”—John Lewis 
Gaddis. The Political Economy of International 
Change, John ‘Gerard Ruggie, General Editor. 

448 pp., $30.00 (August) 


Shaky Palaces 

Home Ownership and Social Mobility in 
Boston’s Suburbanization 

Matthew Edel, Elliot-D. Sclar, and Daniel Luria. 
Columbia History of Urban Life Series, Kenneth 
Jackson, General Editor. 440 pp., A King’s Crown 
Paperback. $15.00; $35.00 cl 


Land, Labor, and Rural Poverty 
Essays in Development Economics 
Pranab K. Bardhan. 288 pp., $30.00 





New from New York University Press: 


Working Together 

Employee Participation in Action 

John Simmons and William Mares. “A thorough, 
often insightful, overview of both successful and 
unsuccessful efforts at making work more 
cooperative and more democratic.” 

—The New York Times. 336 pp., Now in 
paperback $11.50 pa 


Setting Municipal Priorities 
American Cities and the New York 
Experience 

Charles Brecher and Raymond D. Horton, Editors. 
“. . . offers a wealth of information and 
analysis.” —-Nathan Glazer, The New York Times. 
560 pp., $20.00 pa, $50.00 cl 


Unequal Treatment 

A Study in the Neoclassical Theory of 
Discrimination 

Mats Lundahl and Eskil Wadensjo. Applies the 
theory of economic discrimination—and the 


phenomenon of “crowding”—to analyze South 
Africa’s apartheid policy. 336 pp., $45.00 


Mathematical Methods in 
Economics 
Norman Schofield. 296 pp., $39.50 


The World Banking System 
Outlook in a Context of Crisis 


Andrew F. Brimmer and Robert G. Hawkins. The 
Joseph I. Lubin Memoria! Lecture Series, 1. 60 pp., 
$12.50 


The Multinational Banking 
Industry 


Neil Coulbeck. Presents detailed country-by- 
country studies, case studies of banks, and over 
100 tables and figures. 397 pp., $55.00 


Send check or money order to Dept. JN at the address below, 
including $2.00 per order for postage and handling. 


Columbia University Press 


136 South Broadway, Irvington, NY 10533 
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NORTH-HOLLAND . 


Stabilization Policy 
in France and the 
Federal Republic of 
Germany 


Edited by G. DE MENIL and U. WESTPHAL 


CONTRIBUTIONS TO ECONOMIC 
ANALYSIS, Volume 153 


1985. xii+384 pages. 


US $70.50/Dfl. 190.00. ISBN 0-444-87529-8 





Communication and 
Information Economics 


New Perspectives 

edited by MEHEROO JUSSAWALLA, East-West 
Communication Institute, Honolulu, Hawaii, 
U.S.A. and HELENE EBENFIELD, National 
Science Foundation, Washington D.C., U.S.A. 


INFORMATION RESEARCH AND 
RESOURCE REPORTS, Volume 5 


1984. x+150 pages 
US $32.50/Dfi. 100.00 ISBN 0-444-87589-1 





Trade, Income Levels, 
and Dependence 


by MICHAEL MICHAELY, The Hebrew Univer- 
sity of Jerusalem wat 


STUDIES IN INTERNATIONAL ECONOMICS, 
Volume 8 ` 


1984. xvi+ 188 pages 
US $37.00/Dfi. 100.00 ISBN 0-444-86771-6 





Among Economists 
Reflections Of A Neo-Classical 
Post Keynesian 


by JAN PEN, Professor of Economics, Universi- 
ty of Groningen 


LECTURES IN ECONOMICS: Theory, Institu- 
tions, Policy, Volume 5 


1985. x+200 pages. 
US $37.00/Dfl. 100.00 ISBN 0-444-87636-7 


ELSEVIER SCIENCE PUBLISHERS 


P.O. Box 211, 1000 AE Amsterdam, The Netherlands 


For customers in the U.S.A. and Canada: 
ELSEVIER SCIENCE PUBLISHING CO., INC. 
P.O. Box 1663, Grand Central Station, New York, N.Y. 10163 


The book compares the macroeconomic 
characteristics of the French and German 
economies. Ìt focusses on the effect of 
stabilization policy and of international distur- 
bances and tries to find out the trade-offs of 
economic policy. The study is based on a 
simulation analysis using large-scale econo- 
metric models of the two countries. Instead of 
using models as black boxes, the dynamic 
structures are compared in considerable 
detail. This entails decomposing the models in- 
to blocs of strategic sets of equations. Compar. 
ing bloc by bloc allows to distinguish between 
the contribution of various economic pro- 
cesses to macroeconomic performance. 









At the December 1982 annual meeting of the 
American Economic Association two separate 
sessions were devoted to information/com- 
munication economics. M. Jussawalla brought 
together a session on communication 
economics and development, and H. Ebenfield 
arranged a session on the economics of infor- 
mation. The seven papers from these two ses- 
sions are presented in this volume in a col- 
lected fashion because all focus on various 
aspects of the emerging information sector 
and its bearing on growth, productivity invest- 
ment, trade, and internal organization. 


This is a study of attributes of size and struc- 
ture of foreign trade and their implications for. 
several major issues of concern for national 
and international economic policies. The study ` 
is divided into two parts: ‘Trade Dependence: 
Concepts and Measurements’; and ‘Income 
Levels and Trade Patterns’. Each of the two 
parts of the study is constructed as an in- 
tegrated and systematic discussion, within 
which the analyses of issues follow on from 
each other and depend on each other. This 
Study as a whole follows the same fundamen- 
tal analytic approach and searches to define 
and clarify concepts and methods, and to offer 
empirical illustrations. 


This essay is about agreement and disagree- 
ment between economists; the gap between 
what they preach (strict methodology) and 
what they practice (rhetoric, metaphors); about 
the great ideological battles. = 
Statements by economists are divided ~- accor- 
ding to the way in which the statements can be 
falsified - in seven categories: 

(1) defective or selective observation (2) 
fallacious logic (3) differences in implied 
parameters (4) value judgements (5) colligation 
(6) political supercolligation (7) methodology. 
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Centennial T-Shirt 


celebrating the 
100th Anniversary 
of the 


American 
Economic Association 
1885 - 1985. 


Now available by mail. 


Your next chance: the year 2085 


e Collector’s Item 


° Limited Edition 
e Satisfaction Guaranteed 





Top quality name brand T-Shirt (50% cotton and 50% polyester for easy 
care and no shrinkage) imprinted with the familiar AER cover design in 
authentic burgundy red with the AEA Seal in black, printed over your choice 
of light blue or tan fabric. 


om mm mo oe PLEASE PRINT CLEARLY sems mme amme me mee eee wane mee ee ee ee cee et ee ee ee 


Send to: *. 7 Gend 





AEA’s Centennial T-Shirts at $9.95 each including handling 
ACADEMICS and delivery. ` i f . 
l Sais Se Pa Drive Enclosed: check ______ money order ———— payable to ACADEMICS. 
P.O. Box 11768 Or charge my MasterCard. —=ss«XVISA___ 
Milwaukee, WI 53211 Card # : ee Exp. Date 


























Name 
Signature 





Wisconsin residents add 5% sales tax. Allow 2-3 weeks for delivery. 


Ous mme amm ar cere Ra An a o a ee eS ee ee an 


mm m me ees cee ne en me aoe att OO em ma n we ee ot steel 
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Software 
for Hard 


Problems. 


If you've outgrown your spreadsheet, if you're 
tired of waiting for the mainframe, consider 
STATA.™ 

* Like a spreadsheet program, STATA™ is interac- 
tive. STATA™ makes it easy to answer the “what 
if” questions that spreadsheet programs han- 
dle so well. 

* Like a database management program, STATA™ 
allows you to create complex data sets, trans- 
form them in almost any way you desire, make 
tables, and locate particular pieces of informa- 
tion. 

* Like a statistical package, STATA™ performs a 
variety of statistical analyses including multivar- 
iate regression. 

* Like a programming language, STATA™ allows 
you to store groups of STATA™ commands so 
that complicated analyses can be automated. 


And when you think your problem has out- 
grown your PC, think again. STATA™ is the soft- 
ware for hard problems. 


STATA™ efficiently sorts, appends, and merges 
datasets. STATA™ understands many different 
data formats (for example, STATA™ can read 
Census data directly), STATA™ can also format 
data for use by other programs. STATA™ can 
encrypt data to keep private data private. 

STATA™ calculates all the standard univariate sta- 
tistics, correlations and covariances, one-, two-, 
and n-way tables with chi-square tests for inde- 
pendence. STATA™ estimates multivariate regres- 
sion and ANOVA models on an unlimited 


STATIST 





rCSPDATA ANALY. 


number of observations using ordinary least 
squares, instrumental variables, or two-stage 
least squares. STATA™ also performs tests of lin- 
ear hypotheses about these models. You can per- 
form simulations and Monte Carlo studies using 
STATA’s prediction and random number func- 
tions. 

STATA™ labels your variables and their values so 
that your output is as close to publication-ready 
as possible. STATA™ makes tables and plots and 
can copy its output to a file that can be edited 
with your word processor. 

All of this is available for the IBM PC, PC/ XT, or 
PC/AT with 256K of memory and one double- 
sided disk drive, for $395. 


A demonstration diskette is $15.00, and the pay- 
ment can be applied to subsequent purchase. 
For more information, call us at (213) 470-4341 
or write to us at; Computing Resource Center, 
10801 National Boulevard, Los Angeles, Califor- 
nia 90064. Academic and quantity discounts 
available. 


SlaTa 


The Data Tool.” 





IBM is registered trademark of International Business Machines Corporation. STATA™ is a trademark of Computing Resource Center. © 1985 
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The Journal of International Economics 
and Economic Integration Offers 


$5,000 


For the First Annual Daeyang 
Prize in Economics 


@ The Journal of international Economics and Economic Integration is published 
biannually by the Institute for International Economics, King Sejong University, 
Seoul, Korea. 


@ The purpose of the Journal of International Economics and Economic Integration 
is to support and encourage research in the area of international trade, interna- 
tional finance and other related economic issues that include general profes- 
sional interest in international economic affairs. 


@ The Journal of International Economics and Economic Integration welcomes un- 
solicited manuscripts, which will be considered for publication by the Editorial 
Board. 


è The Editorial Board will choose fourteen manuscripts for publication on an an- 
nual basis. 


è The Editorial Board will choose the best manuscript out of the fourteen to be 
awarded the $5,000 Daeyang Prize in Economics. 


@ The manuscripts, which should be accompanied by an abstract of no more than 
100 words, should be typewritten, double-spaced, in English with footnotes, ref- 
erences, figures, tables and any other illustrative material on separate sheets. 


è Three copies of the manuscript and all accompanying material should be sub- 
mitted to the following address by October 31, 1985 for consideration for the 
1986 publication. 


Institute for International Economics 
King Sejong University 
Seongdong-Ku, Seoul, Korea 





Please mention THe American Economic Review When Writing to Advertisers 


xii 


Economics of Worldwide Stagflation 
Michael Bruno and Jeffrey Sachs 


“This is serious supply-side economics . . . An excellent and important 
book.’”—Robert M. Solow $25.00 


Racial Conflict and Economic Development 

W. Arthur Lewis 

Lewis discerns the ways in which race and economics affect individuals and pou s, bringing a 
eve! 


personal viewpoint to the problems faced by both less-developed and more- oped 
countries. ; 


The W. E. B. Du Bois Lectures $12.50 


Tax Expenditures 
Stanley S. Surrey and Paul R. McDaniel 
“This book is comprehensive, challenging, and constructive, and it fills a big void in the tax 


literature. It will interest economists, political scientists, lawyers, accountants, and legisla- 
tors.”-Joseph Pechman 


Housing and Neighborhood Dynamics 

A Simulation Study 

John F. Kain and William C. Apgar, Jr. 

Using the Harvard Urban Development Simulation Model, the 
authors assess the effects of programs that provide direct assist- 
ance to low-income property owners in an attempt to arrest neigh- 
borhood decline and encourage revitalization. 

Harvard Economic Studies, 157 $27.50, 


Family Firm to Modern Multinational 
Norton Company, a New England Enterprise 
Charles W. Cheape 


The history of Norton Company, so carefully detailed here from company records and inter- 
views, illustrates both the continuity and change important in the evolution of large-scale 
business in the United States. 

Harvard Studies in Business History, 36 $25.00 


Equality in America 
The View from the Top 
Sidney Verba and Gary Orren 


Based on a study of leaders from all significant sectors of American society, this book examines 
American attitudes toward equality by placing those beliefs in historical context and demon- 
strating a relationship between political and economic equality. 


Tax Revolt 


Something for Nothing in California 
Enlarged Edition 


David O. Sears and Jack Citrin 


“This book is the first substantial study of the California tax revolt. It is well crafted and well 
written and has great depth and sophistication. The topic is of intense interest and importance 
... A significant work.’—-Walter Dean Burnham 5 paper 


A Treatise on the Family SE Z ge 
Gary S. Becker 2 "5 


$25.00 cloth; $12.50 paper 


“This truly pareking book marries techniques and problems hitherto regarded as utterly 


incompatib 
astoundin 
human behavior.’—Milton Friedman 


Harvard University Press 
79 Garden Street, Cambridge, Mass. 02138 


e—rigorous economic ee to understanding the family. The oe is 
ly productive. It is destined to affect the foundations of every science dealing with 
$7.95 paper 
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New From St. Martin’s Scholarly | 


The Economics of Oil Crisis 

Theories of Oil Crisis, Oil Rent and Internationalization of 
Capital in the Oil Industry 

Cyrus Bina 


In this in-depth study of the causes and consequences of the 1972 crisis, the author, a former 
financial analyst with the treasury department of Iran, rejects the traditional theory that the large 
price jumps resulted from voluntary actions taken by OPEC and other Third World nations. He 
argues instead that it was actually the economics of domestic oil production in the continental 
United States that generated the the huge price spiral. 

1985 268 pp. ISBN 0-312-23661-1 $29.95 


The Economic Theory of Multinational Enterprise 


Selected Papers 
Peter J. Buckley and Mark Casson 


Basing their approach on the internalization rubric and least cost location, the authors compare 
the economics theory of the multinational enterprise with alternative theories, presenting an 
authoritative review of the evidence that emerges, discuss alternatives to the multinational, in- 
cluding multiplant firms and cartels, examine the aspects of MNE behavior found to be common 
to all modes of international technology transfer, present a detailed modelling of the location 
decisions of MNEs, discuss the influence of financial and organizational factors, and integrate the 
concept of entrepreneurship into the theory, stressing the importance of flows of information and 
intermediate products. 

1985 235 pp. ISBN 0-312-23636-0 $27.50 


Free Market Economics 
A Critical Appraisal 
Andrew Schotter 


Schotter examines the theoretical bases of competitive economics, characterizing the free market 
economic argument, its basic assumptions and their roots in economic thought, He further 
presents criticisms of this argument, raising doubts about the blind advocacy of free market solu- 
tions to current social problems, and applies these criticisms to an analysis of public policy issues 
including minimum wage, affirmative action, crime and welfare, and the rational expectations 
debate. “A clear, logical and penetrating analysis.” — Choice 

1984 147 pp. ISBN 0-312-30369-6 $22.50 


Full Employment Without Inflation 
Manifesto for a Governed Economy 


Tim Hazledine 


In this provocative study, the author develops an original reformulation of government's role in policy 
which, he contends, will lead to a stable and sensible economic environment. The issues discussed in- 
clude the failure of Keynesianism and Monetarism, principles of elasticity and policy instruments, price 
controls, trade and exchange rates, deficits, monopoly, the labor force, and industrial, energy and en- 
vironmental policy. 

1984 264 pp. ISBN 0-312-30971-6 $27.50 


Macroeconomics and Monopoly Capitalism 
Ben Fine and Andy Murfin 


This book is a critique of current economic theory—Monetarism, Keynesianism and post-Kenesianism. 
The authors describe the economic characteristics of modern capitalism, emphasizing the rale of giant 
corporations and governments, examine Keynesianism and Monetarism both in terms of their internal 
logic and their relevance to the past and future growth of the capitalist economy, and explore the 
strengths and weaknesses of the radical tradition associated with Baran, Sweezy, Kalecki and the post- 
Keynesians, discussing issues of monopolization and crisis. “This book is a well-written critical ap- 
praisal. . . . Economists working within those traditions [discussed] should feel obligated 
to respond to the important arguments developed in this book.” — Malcolm C. Sawyer, 
University of York ; 

1984 170 pp. ISBN 0-312-50336-9 $22.50 
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Markets, Entrepreneurs and Liberty 
An Austrian View of Capitalism 
W. Duncan Reekie 


This book is a comprehensive survey of the main tenets and methodological approach of 
Austrian economics, exploring the uniqueness of Austrianism in economic thought and its 
relevance to economics as a whole in the late twentieth century. The author traces the evolution 
and growth of Austrian economics, and discusses such topics as the role of exchange, en- 
trepreneurship and the theory of trade cycle, which offers one of the few satisfactory explana- 
tions of the high level of unemployment in today’s economy. 

171 pp. ISBN 0-312-51533-2 $27.50 


Public Enterprise Economics 


Second Edition 

Ray Rees 

This book is a fully updated and comprehensive analysis of the pricing, output and investment 
problems of public enterprises. Particular emphasis is placed on the actual dilemmas these in- 
stitutions currently face and on the principles which would allow them to be run in a decentra- 
lized way. Topics discussed include the purposes and performance of public enterprises, welfare 
economics, marginal-cost pricing, taxation and income distribution. Appendices provide explana- 


tions of mathematical derivations used in the text. 
1984 238 pp. ISBN 0-312-65439-1 $27.50 


Demand, Equilibrium and Trade 
Essays in the Honor of Ivor F. Pearce 
edited by A. Ingham and A. M. Ulph 


This volume contains thirteen essays by leading economists that analyze Pearce’s work on the 
theories of demand, general equilibrium, trade and capital, and economics as a whole; and offer 
critical reassessments and new findings in such areas as the Keynes-Ramsey Rule, Le Chatelier 
Principle, measures of complementarity and transfer pricing. eae 

1984 . 256 pp. ISBN 0-512-19187-1 $37.50 


Expectations 
Theory and Evidence 
K. Holden, D. A. Peel and J. L. Thompson 


This book is a synthesis of recent research and thought on the subject of expectations. The 
authors provide introductions to the use survey measures of expectations, the adaptive expecta- 
tions approach, the concept of rational expectations, and the use of time series modelling. With 
this foundation, they discuss such topics as the implications of expectations in single-equation 
studies, the efficient markets hypothesis, the role of expectations in the consumption function 
and wage equation, the representation of expectations in both large- and small-scale 
macroeconomic models, the formation of aggregate expectations, and the combination and im- 
pact of forecasts on asset markets. 

June 200 pp. (est) ISBN 0-312-27599-4 $25.00 


New in Paperback! 


Rational Expectations 
An Elementary Exposition 
G. K. Shaw 


A basic introduction to the subject, written at a non-technical level. Shaw examines the need for 
expectations theory, and the static, adaptive and Keynesian treatment of expectations. He then 
considers rational expectations as a reaction to earlier work, its policy implications and its relation to 


Monetarism, business cycle theory and supply side economics. “I am impressed by this as an 
introductory book for students. Professor Shaw succeeds in explaining rational expecta- 
tions in a way that will be readily understood by undergraduate students.” — Professor J. 
Black, University of Exeter “This is the only beginner’s-level book on this subject of which 
this reviewer is aware.” — Choice : 


1984 131 pp. ISBN 0-312-66403-6 $9.95 





St. Martin’s Press 


Scholarly and Reference Books 
175 Fifth Avenue $+ New York, NY 10010 
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The American Economics Association (AEA) is now so- 


liciting applications to host the AEA Summer Program for 
Minority Students, for three summers beginning in 1986. 


This program is now in its twelfth year and is currently at 
the University of Wisconsin at Madison. Previous host insti- 


tutions have been Berkeley, Northwestern, and Yale. 


The intent of the program is to increase the number of 
Blacks, Hispanics, and Native Americans pursuing the Ph.D. 
in Economics. In recent years the course of study has been an 
intensive eight to ten week program in intermediate micro- 
economics and macroeconomics, at the honor’s level, and 


courses in econometrics or mathematical economics. 


Funding for the program has been provided by the hosting 
institutions and grants to the AEA. Applications should be 
sent to Professor Donald J. Brown, chairman of the AEA 
Committee on the Status of Minority Groups in the Econom- 
ics Profession, CSMGEP, no later than September 1, 1985. 


CSMGEP 

Attention: Donald J. Brown 
Chairman, Department of Economics 
Yale University 

Box 1972 Yale Station 

New Haven, CT 06520-1972 
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New from Rowman 


A Citizen's Guide to 
the New Tax Reforms 
Fair Tax, Flat Tax, Simple Tax 
Edited by Joseph A. Pechman. Gives average tax- 
payers the information they need to influence the 
national debate on the future of our tax 
laws.”—Senator Bill Bradley 

“An excellent guide to the major tax reforms now 
being considered by Congress.”—Congressman 
Jack Kemp - 

“A superbly readable and reliable road map 
through the maze of tax reform.”—Walter Heller 
176 pp. / ca $21.50 / ca $9.95 paper 


The Economics of the 
Industrial Revolution 


Edited by Joel Mokyr. Having access to new eco- 
nomic and historical data, the writers challenge many 
popular interpretations of the effect of the Industrial 
Revolution and, in particular, offer new viewpoints 
on the standard-of-living controversy, the role of 
agriculture, the role of demand, and the sources of 
labor supply. Of special value is the in-depth intro- 
ductory chapter by the editor. 

ca 352 pp. / ca $34.50 / ca $15.95 paper 


COMING SOON... 


Economic Justice 


Private Rights and Public Responsibilities 
Edited by Kenneth Kipnis and Diana T. Meyers 
A stimulating investigation into the nature of the 
economically just society. These papers set out the 
problems of contemporary social theory within the 
context of the distributive justice vs. property rights 
debate initiated by the works of John Rawls and 
Robert Nozick. 

ca 325 pp. / ca $28.50 / ca $13.50 paper 


The Impact of Inflation on Financial 
Activity in the U.S. Farming Sector 


Y. Goldschmidt et al. Major topics include interest 
charges on working capital, effect of debt finance on 
liquidity, impact of inflation of tax liability resulting 
from interest on loans, income measurement with a 
special emphasis on performance evaluation. Each of 
these discussions is followed by a thorough examina- 
tion of applications to the US farm sector for the 
period 1950-1982, and the final chapter considers the 
important policy implications of this new research. 

ca 175 pp. / ca $35.00 





& Allanheld... 


Ethics, Efficiency, and the Market 


Allen Buchanan. An ideal critical synthesis of the 
best thinking on the role of the market as a basic 
institution of social organization. It articulates effi- 
ciency arguments and ethical arguments—and 
examines their conceptual, empirical, and moral 
presuppositions, as well as their implications for 
capitalist, socialist, and market-socialist economic 
arrangements. 

“Buchanan offers a welcome dose of common 
sense and careful reasoning . . . a cogent demolition 
of several strong positions that are often asserted.” 
—Russell Hardin, The University of Chicago 
ca 180 pp. / ca $24.50 / ca $10.95 paper 


The Demand for Primary Health 
Services in the Third World 


John S. Akin et al. A survey and analysis of the 
important issues connected with the availability (and 
the actual use} of health care in the Third World. 
The authors review the existing literature and apply 
sophisticated microeconomic theory and econo- 
metric methods to interpret new survey data. 

272 pp. / $39.50 





NOW AVAILABLE IN PAPERBACK 


Conversations with Economists 


New Classical Economists and Their 
Opponents Speak Out on the Current 
Controversy in Macroeconomics 

Arjo Klamer — 

“Klamer’s interviews are broad, incisive, and reveal- 
ing. With great skill, he coaxes personal and eco- 
nomic insights out of his subjects . . .This is economic 


writing at its best—readable and human.”—Business 
Week 


“Brilliant."—Leonard Silk, The New York Times 
Interviewees: Robert Lucas, Thomas Sargent, Robert 
Townsend, James Tobin, Robert Solow, Franco 
Modigliani, Alan Blinder. John Taylor, Karl Brunner, 
David Gordon, Leonard Rapping. 


278 pp. / $18.95 / $9.95 paper 





Write for our new 1985 Economics Catalog 


ROWMAN & ALLANHELD 
81 Adams Drive, Totowa, NJ 07512 
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THIRD WORLD DEFAULT! 


Two new books on the international debt situation 
focus on the dangers of default to the global economy. 


The Costs of Default, by Anatole Kaletsky of London’s Financial 
Times, argues that the debt burden on Third World countries has so limited 
their economic growth that political pressures for some form of default 
are building up. He suggests there may be a series of “conciliatory” defaults 
and calls for new negotiations leading to cooperation between debtor and 
creditor nations. 


The Debt of Nations, by M. S. Mendelsohn, a financial writer who 
is a consultant to the World Bank and the Group of Thirty, argues that all 
involved have a stake in an orderly resolution of the crisis. He predicts 
that the debtor countries will manage to avert default. 


These books cost $7.00 each, plus $1.00 postage and handling. 
Please send prepaid orders to: 
The Twentieth Century Fund ¢ 41 East 70th Street © New York, NY 10021 





New from the IMF... 
Foreign Private Investment in Developing Countries 


A Study by the Research Department 


Since the early 1970s, foreign private investment in developing countries has 
‘been dwarfed as a source of capital by debt-creating bank credit. This shift 
may have rendered recipients more vulnerable to external difficulties; 
meanwhile, it is predicted that bank lending to these countries will grow 
relatively slowly over the medium term. Both these factors imply that foreign 
private investment could become more important. 

Number 33 in the Occasional Paper Series of the International Monetary 
Fund, this paper examines the reasons for the decline of foreign direct and 
portfolio equity investment, its role in development and external adjustment, 
and, in this context, the policies of both recipient and source countries that 
might encourage larger flows. 


Price: US$7.50 (US$4.50 to university libraries, faculty members, and students) 


Available from: Publications Unit, Box E-197 
International Monetary Fund 
700 19th Street, N.W. 
Washington, D.C. 20431, U.S.A 
Telephone: (202) 473-7430 
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SUPPLEMENT YOUR 
MICRO, TRADE, AND PUBLIC FINANCE COURSES 
WITH 


GEMODEL 
A GENERAL EQUILIBRIUM MODEL 


for the IBM PC, Apple I and TRS-80 
GEMODEL is easy-to-use, menu-driven micro-computer software that solves real general equilibrium 
models in their non-linear form and: i 
e runs either as a 3-factor, 3-industry model or as a 2-factor, 2-industry model, with several 
consumer classes in both cases. 
e solves within seconds closed and open economy models with or without international 
capital flows. 


e illustrates at the touch of a key almost any aspect of Price, Trade, Taxation & 
Distribution theories. It is an indispensable tool for analysis of second-best problems. 
It will enrich your courses with discussion of numerical results. 


GEMODEL uses nested CES utlity and production functions to simulate the effects of changes in: 


- factor endowments - tastes for goods and leisure 
- tariffs - interindustry relations 
- technology and productivity , - and taxes. 
- terms of trade 
GEMODEL simulates the allocative and distributive effects of a large array of taxes: 
- corporate income tax - property taxes 
- social security and payroll taxes - taxes on sales of intermediate inputs 
- retail sales taxes - and import duties; 


- progressive personal income tax 
as well as a similar array of subsidies and lump-sum redistributions of tax revenue. 


GEMODEL will save your data and reload them for new simulation runs. Default values are provided 
for use without data input. 


We Provide User Support 


For sample data, output, and further information, send $5.00 ($6.50 Cdn.) to the address below. 
PRICE: $395.00 U.S./$495.00 CDN. 
Residents of Ontario please add 7% provincial sales tax. 


ALININ ---------->£ 


Please send me GEMODEL 
Payment is enclosed by ( ) cheque ( ) money order 


Iuse( ) Apple ( ) IBM PC ( )TRS-80 


To order please mail this coupon. Make cheque or money order payable to: 
DAMUS INVESTMENT & AGENCY INC. 


i ) | l 1879 Kingsdale Ave., Ottawa, Ontario, KIT 1H9, CANADA 
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Economic 


Growth in the 
Third World, 
1850—1980 


Lloyd G. Reynolds 


This book is the first to draw together into a 
systematic framework the increasing body of 
literature on the economic histories of individ- 
ual third world countries. Focusing on the 
forty-one largest countries in Asia, Africa, and 
Latin America, Reynolds shows that the third 
world has a rich historical record of growth and 
that its growth patterns bear some resemblance 
to those observed earlier in Europe and North 
America. A Publication of the Economic 
Growth Center $35.00 


What Is Political 
Economy? 


A Study of Social Theory and Underdevelopment 
Martin Staniland 


In “the most comprehensive and sensible 
guide to the political economy literature 
available” (William J. Foltz), Staniland 
explores current meanings of the term political 
economy, particularly as it is applied to situa- 
tions in the third world. He critically analyzes a 
broad variety of theories, including rational 
choice theory, dependency theory, politicism, 
interdependence theory, and neo-Marxism. 
$18.50 


Yale 


Yale University Press 
Dept. 781) 92A Yale Station New Haven, CT 06520 


Policy, Power, 
and Order 


The Persistence of Economic Problems in 
Capitalist States 
Kerry Schott 


Inflation, unemployment, and slow growth 
have been persistent problems in all Western 
economies and neither Keynesian nor neoclassi- 
cal policies seem able to remedy this. In this 
lucid book, Schott argues that the assumptions 
on which economic policy is based are naive 
and inconsistent. Criticizing both Marxist and 
individualist analyses of the role of the state, she 
stresses the fundamental importance for econo- 
mists of political and social conditions and 
changing power relationships, and uses this to 
examine both the different investment and 
growth performances of various nations in 
recent years and the dilemmas now confronting 
economic policy makers. $20.co 


Wayward 
Capitalists 


Target of the Securities and Exchange Commission 
Susan P. Shapiro 


This pathbreaking study describes the types, 
strategies, and impact of securities fraud and 
documents how these crimes are detected and 
handled by the SEC. Based on an inside look at 
SEC records over a twenty-five-year period, the 
book concludes with policy recommendations 
to improve the agency’s work as the govern- 
ment’s watchdog over the stock market. $26.00 


Defending 
White-Collar 


Cri 
A Portrait of Attorneys at Work 
Kenneth Mann 


The first detailed description of what lawyers 
specializing in white-collar crime defense work 
do to prevent their clients from being indicted 
or convicted, this book raises important ethical 
questions about the nature of the legal profes- 
sion in the United States. $25.00 
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United Nations Periodicals 


CTC REPORTER a 
(CENTRE ON TRANSNATIONAL CORPORATIONS) a 
Reports on matters related to transnational corporations in all 
governmental and non-governmental organizations. Issued three 
times per year, including special supplement, in English, 
French and Spanish. 

Annual rate $20.00 Single issues $9.00 


Se 
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MONTHLY BULLETIN OF STATISTICS 


Provides monthly statistics 

on seventy-four subjects 

from over two hundred countries 
and territories, including special 
tables that graphically portray 
important economic developments. 
Quarterly data for significant world z 
and regional aggregates are also reflected in the Bulletin. 
Issued monthly in a bilingual English/French edition. 





Annual rate $150.00 Single issues $16.00 

For further information on all Periodicals SAR S = 

of the UN send for our free Periodicals UNITED NATIONS PUBLICATIONS 
Brochure and our Catalogue of Room DC2-853, New York, N.Y. 10017 
international Publications Palais des Nations, 1211 Geneva 10, Switzerland 









THE ECONOMICS INSTITUTE 


Boulder, Colorado 
offering 

Intensive Preparation For 

Post-Graduate Programs 

In Economics And Business 

For Students From Abroad 


















A English O Mathematics © Economic Theory 





O Statistics © Accounting O Computer Applications 
O Business Organization and Management 


Current program dates, tuition and 
fee schedule, and further 
information available from: 

The Director 

Economics Institute 

Campus Box 259 
University of Colorado 
Boulder, Colorado 80309 





Sponsored by the American Economic Association 
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Computer Access to Articles in the JEL Subject Index ` 


On-line computer access to the JEL and Index of Economic Articles data 
base of journal articles is currently available through DIALOG Information 
Retrieval Service. DIALOG file 139 (Economic Literature Index) contains 
complete bibliographic citations to articles from some 260 journals listed in 
the quarterly JEL issues from 1969 through the current issue. The abstracts 
in JEL since June 1984 are also available as pare of the full bibliographic 
record. The file may be searched using free-text searching techniques or 
author, journal, title, geographic area, date, and other descriptors, includ- 
ing descriptor codes based on the Index’s four-digit subject classification 


numbers. 


DIALOG offers a variety of contract choices, including the option to pay 
for only what you use—no minimum, no initiation or start-up fee. Most uni- 
versity libraries already subscribe to DIALOG. For information on the 


DIALOG service, contact your librarian or write to or call: 


DIALOG Information Services, Inc., Marketing Department, 3460 Hill- 
view Avenue, Palo Alto, California 94304 (800/227-1927 or 800/982-5838, in 


California, or 415/858-3785). 
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d Philip A. Klein ‘and Geoffrey H. Moore ` 
ie A National Bureau: of Economic Research book , 


‘COUNTRIES > ee 


EXCHANGE RATES, TRADE, 
AND THE U.S: ECONOMY- 


| Sven W. Arndt, Richard J. Sweeney, - 
and Thomas D. Willett; Editors | 
` An American Enterprise Institute book .. 
Analyzes the data now available on the 
‘transition of the world’s economy from 
fixed to floating exchange rates, considers 
- the effects of flexiblé tates on international 
trade, and covers, the--macroeconomic 
“linkages and influence of interniitional 








i Shows how. the: ‘system of indicators developed ovér-the, past 
ha yuy years ca be successfully-applied:to growth cyéles.as well 
as to classical business cycles; shows further how this system 
„can be applied to growth cycles in-other countries-with case 
„studies of: Canada, thé United Kingdom, the Federal Republic ` 
Tof Germany; Fratice, Italy; Sweden; ren the Netherlands, - 













-affairs on the U.S, -macro cab oe 
"1985" — 328 pages’ E vs 
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| and Japan.” hones Milton Hochmuth aiid William Sa = 
May: 1985 = 288 ‘pages > # : fe “Davidson, Editors @, : st VE 
Argues for a national iidaitrial policy t to 
i THE LEVEL. AND COMPOSITION, -N `Teplace ad hoc and fragmented measures 
i ¢ OF HOUSEHOLD SAVING | ih ag oa that can't protect, us from tough, newly 


wa 


“industrialized competitors like Korea, 
` Taiwan, Brazil, and.Mexico. . 
128S — 420 pages ; eT aes 


: ‘Patric H. Hendershott, Editor 
; Sponsored by the:-American Council of Life: Insurance á 


; Analyzes the quantity and form of household saving including 
id wealth and portfolio changes of households, and specific 
. economic decisions: „purchases , of consumer durable goods, 
l ethe derhand for pension savings, arid investment’in human 
a pia suchas education. Addresses the importance of corporate 
' and governinetit. ‘saving in n the determination: of ‘houséhold 
. Saving. ae $ 

, 1985 — 328 pages - : es, i 


: AMERICAN JOBS AND THE CHANGING 
INDUSTRIAL BASE i o o q i 

? Eileen L. Collins and Lucretia Dewey antes Editors 

£ Addresses the Amierican worker's plight in the face ofttech- 
j; „nological change, Details new patterns of trade, productivity, 
“and industrial realignment in ân effort to assess:the future 
3 sStracture of U.S, employment., , Ea oy A 

: 1984 — 258 pages o 0 2o ER 
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FREE WHEN YOU ORDER 3 
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What Will Take the Con Out of Econometrics? 


By MICHAEL MCALEER, ADRIAN R. PAGAN, AND PAUL A. VOLKER* 


More than twenty years ago Carl Christ re- 
counted a story about a new typist who ren- 
dered “econometrics” as “economic tricks.” 
No doubt this tale was greeted with some 
amusement at that time; equally without 
doubt, today it would probably only occa- 
sion wry and knowing smiles. Charting the 
course of this transition, and accounting for 
its direction, has been the concern of a num- 
ber of recent articles. Perhaps the most per- 
ceptive of these has been Edward Leamer’s 
article (1983). His contribution is of special 
interest, as it seeks not only to be descriptive 
but prescriptive; methods are outlined, the 
use of which Leamer sees as essential to the 
restoration of confidence in econometric re- 
search. Such techniques have now been 
promulgated and applied in a number of 
contexts. Thomas Cooley (1982), for exam- 
ple, looks at the impact of industry con- 
centration upon profits; Louis Dicks-Mireaux 
and Mervyn King (1984) consider the effect 
of pensions on savings; Cooley and Stephen 
LeRoy (1981) are concerned with money de- 
mand. These constitute just three of the more 
prominent applications. 

Although the number of applications of 
the methods is growing, and approving refer- 
ences are being made to them, surprisingly 
few have queried the basis of the contention 
that the procedures really do allay some of 
the suspicion greeting econometric results; a 
singular exception being Phoebus Dhrymes 


*McAleer and Pagan: Department of Statistics, The 
Faculties, Australian National University, Canberra, 
A.C.T, 2600, Australia; Volker: Bureau of Labour 
Market Research, Canberra. An earlier version of this 
paper appeared as a Working Paper in Economics and 
Econometrics, No. 097, Australian National University. 
It is available on request. We thank all those who 
commented on that version. We believe that those com- 
ments sharpened our arguments considerably. Special 
thanks go to Ed Leamer, Tom Cooley, Trevor Breusch, 
David Hendry, Allan Gregory, Hashem Pesaran, Peter 
Schmidt, and Pravin Trivedi. 
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(1982). Yet the claims being made for this 
methodology are such as to demand a close 
investigation. As witnesses to these claims we 
quote Leamer and Herman Leonard: 


We propose that researchers be given 
the task of identifying interesting fami- 
lies of alternative models and be ex- 
pected to summarize the range of in- 
ferences which are implied by each of 
the families. When a range of in- 
ferences is small enough to be useful 
and when the corresponding family of 
models is broad enough to be believ- 
able, we.may conclude that these data 
yield useful information. When the 
range of inferences is too wide to be 
useful, and when the corresponding 
family of models is so narrow that it 
cannot credibly be reduced, then we 
must conclude that inferences from 
1a data are too fragile to be use- 
ul... : 


... The proper test of our proposals is 
whether they are useful in practice. We 
believe that researchers will find them 
to be efficient tools for discovering the 
information in data sets and for com- 
municating findings to the consuming 
public. [1983, p. 306] 


The aim of our paper is to consider possi- 
ble answers to the question in the title. Be- 
cause of its position as one proposed answer, 
and its strong advocacy by a number of 
authors (for example, Cooley and LeRoy, p. 
827), we pay particular attention to Leamer’s 
Extreme Bounds Analysis (EBA). In our 
inquiry, contained in Sections I, II, and MI, 
the discussion is structured along the lines of 
the three themes in the statement above: the 
effect of looking at different families of mod- 
els, the determinants of a fragile inference, 
and the nature of the conclusions that may 
be drawn from the information provided by 
EBA. Based on the arguments of those sec- 
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tions, we conclude that EBA does not go 
very far in removing the con from economet- 
rics., Furthermore, in most instances, it can 
actively distract a researcher from asking 
important questions about an econometric 
model. 

But just because the promise and the per- 
formance of EBA diverge, it does not obviate 
the need for a methodology aiming to dispel 
doubts arising over conventional research 
presentation and analysis. Accordingly, Sec- 
tion IV sets out our own prescription, the 
basic ingredients of which are the necessity 
for a clear and full disclosure of the process 
whereby a preferred model was selected, and 
the requirement that a thorough evaluation 
has been made of the properties of such a 
specification. Such an orientation is scarcely 
original, reflecting in its concerns an oral 
tradition that owes much to Denis Sargan’s 
(1964) influential Paper on wages and prices. 
Nevertheless, it is worth explicitly stating 
these principles, as our experience convinces 
us that, consistently applied, they can go a 
long way towards the “de-conning” of 
econometrics. As an example of this ap- 
proach, and to contrast our prescription with 
EBA, Section IV below re-examines the con- 
clusions drawn by Cooley and LeRoy from 
their demand for money study. 


I. The Problems in Families 


Trying to define “the family” nowadays is 
enough to give a sociologist a nervous 
breakdown. To keep things simple one is 
inclined to assign a few individuals to its 
core and then to generate a whole range 
of alternatives by adding on children, grand- 
parents, aunts, uncles, and other “relatives.” 
Such a homely analogy captures rather nicely 
the essence of the “family of models” men- 
tioned by Leamer and Leonard. At their core 
are variables classified as important. Added 
on are variables termed doubtful. What de- 
marcates them is that only the latter can be 
combined in an arbitrary linear fashion. We 
emphasize this definition, since much of the 
discussion and use of EBA tends to proceed 
as if the division were based upon whether 
the associated coefficients are likely to be 
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zero or not.) Because this is not so, the 
decision to assign variables to their respec- 
tive classifications is not a trivial one, and we 
explore it in detail in Section III. 

To complete the elements of EBA, the 
concept of a focus variable is needed. This 
derives from the assumption that the magni- 
tude of one of the model coefficients is of 
special interest. By itself, this feature tells us 
nothing about the nature of such a variable; 
it may be free or doubtful. Examples of both 
are given by Leamer (1983). His “bleeding 
heart liberal” regards the impact of execu- 
tion probability upon murders as doubtful, 
while his “right winger” treats the same vari- 
able as free. 

Proponents of EBA work with the maxi- 
mum and minimum point estimates of the 
focus coefficient as the set of restrictions 
upon the doubtful variables is changed. If 
the gap between these values is wide, readers 
are generally informed that no reliable in- 
ference can be drawn about the influence of 
the focus variable. Thus Cooley and Le Roy 
express the belief that almost nothing can be 
said about the value of the interest elasticity 
of the demand for money. Within one of 
their families of models this elasticity could 
lie anywhere between — 6.27 to 2.24. 

Now it is a rare family that does not have 
a member with problems at some stage or 
other. Families of models also share this 
characteristic, but this is rarely mentioned by 
EBA advocates. Notwithstanding that, it has 
to be the case that a consumer of the conclu- 
sion drawn from an application of the meth- 
odology must take some notice of the nature 
of the model that generated the extreme 
bounds. When this is done, there are at least 
two situations in which inferences drawn 
from EBA would have to Bue heavily dis- 
counted. 


1 Unfortunately, the terminology of “important” and 
“doubtful” tends to bolster this impression. For this 
reason, we substituted “free” for important as that 
captures the nature of these variables much more closely. 
Ideally, a similar change would have been desirable for 
doubtful. 
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First of all, the restrictions that are being 
imposed upon the doubtful variables may be 
entirely unacceptable. Suppose that y, and 
Y, are the parameters associated with the 
income and lagged dependent variable terms 
in a money demand function, and both vari- 
ables are treated as doubtful. Then a re- 
striction of the form y,—6y,=0, with 0 
negative, would offend against theoretical 
conceptions. An extreme bound generated 
with <0 in a money demand example 
would be of little interest and, yet, there is 
nothing to safeguard against such a possibil- 
ity. While Leamer himself is aware of this 
problem (see Leamer, 1978, p. 199), there 
have been few attempts at cautioning users 
of EBA about it. Cooley and LeRoy do not 
mention it at all, despite the fact that income 
and wealth elasticities associated with one 
of the extreme bounds of the ninety-day 
Treasury bill rate are actually negative. 

Attempts have been made to limit such 
conflicts. Leamer (1982) restricts the feasible 
parameter space by requiring an investigator 
to put upper and lower limits on prior vari- 
ances. It is hard to know what to make of 
this “solution,” as the choice of such limits is 
extremely difficult and essentially arbitrary. 
One person’s view of what constitutes a rea- 
sonable bound is unlikely to coincide with 
another’s, and there is always the residual 
suspicion that prior vatiances have been cho- 
sen to yield narrow or tight bounds. As a 
satisfactory alternative to current practice it 
leaves much to be desired. It re-introduces 
the very element of whimsy that EBA was 
supposed to ameliorate. _ 

A second alternative is to ensure that the 
extreme bounds do not disagree too greatly 
with the sample. Cooley does this by invok- 
ing the constraint that estimates should lie 
within the a percent confidence ellipsoid as- 
sociated with the least squares estimates of 
the complete model. A range of sample-mod- 
ified bounds can then be generated by vary- 
ing a, When a=100, the ordinary extreme 
bounds are found. 

Once we introduce the sample evidence to 
constrain the alternative models, we are im- 
plicitly being asked to accept a number of 
conventions underlying EBA (at least as pre- 
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sented in the literature). Namely, that the 
errors in models be normally distributed, 
nonautocorrelated, and homoscedastic; that 
the regressors be predetermined; and finally, 
that sample sizes are large enough for “con- 
fidence intervals” to be known with accu- 
racy. No doubt these conventions may be 
appealing, but Leamer himself has pointed 
out the problem with their use: “Though the 
use of conventions does control the whimsy, 
it can do so at the cost of relevance” (1983, 
p. 38). That principle is certainly applicable 
here, as the breakdown of any of these con- 
ventions means that the “a percent con- 
fidence intervals” are anything but, and 
exactly what constraint is being applied be- 
comes increasingly hazy. 

These considerations emphasize the ab- 
solute necessity to know the point estimates 
of all coefficients in the model generating the 
bounds. But such knowledge is still not suffi- 
cient to decide if we have just come across a 
problem child or not. It is perfectly possible 
for all point estimates to appear reasonable, 
but for the model to be rejected on other 
grounds, such as when it exhibits substantial 
serial correlation. An extreme value gener- 
ated from such a model would not be of 
great interest, since an investigator would 
not regard it as a suitable candidate for 
conveying information about the focus co- 
efficient. Without knowing the full set of 
characteristics of the models generating the 
extremes, it is impossible to know what 
weight should be placed on the latter. Mere 
provision of the bounds, as in Cooley and 
LeRoy for example, is not enough. Much 
more information is needed to assess whether 
these bounds are meaningful. 


H. When is an Inference Fragile? 


In what has transpired so far we have been 
somewhat vague about exactly how the 
bounds are used to conclude that an in- 
ference is fragile. If left that way, EBA be- 
comes a “black box,” and no understanding 
of the factors leading to an inference being 
fragile would be available. For this reason, 
we have gleaned two interpretations of fragil- 
ity from the literature applying EBA, each of 
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which is sufficiently precise to enable analyti- 
cal results to be established. 

The first of these, henceforth referred to as 
Type A fragility, is given by Leamer and 
Leonard as follows: 


These extreme values, Ânn and Ênav 
delineate the ambiguity in the in- 
ferences about 8 induced by the am- 
biguity in choice of model. If the 
interval [Bnin Bmax} is short in com- 
parison to the sampling uncertainty, 
the ambiguity in the model may be 
considered irrelevant since all models 
lead to essentially the same inferences. 

fp. 307] 


With the sampling uncertainty measured 
as k times the estimated standard deviation 
of the focus coefficient, k being a prede- 
termined constant, such a definition has been 
adopted by Leamer-Leonard, Cooley, and 
Cooley-LeRoy. The first provide no guidance 
about k, Cooley selects a value of k= 4, 
while the last opt for k = 2. To investigate 
the consequences of adopting this definition 
of fragility, we provide Proposition 1 (proof 
available on request). 


PROPOSITION 1: 

(a) When the focus variable is doubtful, the 
necessary and sufficient condition for Type A 
fragility to exist is that the chi-square statistic 
for the doubtful variable coefficients to equal 
their prior means (x3) exceeds k?. 

(b) When the focus variable is free, the 
necessary condition for Type A fragility is that 
x3, > kt. 


Proposition 1 is quite striking, as it shows 
that whether an inference is to be Type A- 
fragile or not depends upon two quantities: 
namely, the significance of the doubtful vari- 
ables in the model and the value chosen for 
k. Regarding the first, its magnitude will 
depend crucially upon the prior means as- 
sumed for the doubtful variables. If the prior 
means are taken to be zero, whereas the OLS 
estimates lie a long way from that point, a 
large value of x3, is likely. The closer the 
means are to the OLS values, the smaller 
will be x%, and the less the evidence of 
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fragility. Everything therefore depends upon 
the whimsy of the reporter in the choice of 
prior means for doubtful variables! Hardly a 
good method for getting rid of the con artists. 
Instead it gives them enormous scope for 
generating almost any result they like. In the- 
examples of EBA usage available, only D. G. 
Fiebig (1981) attempts to spell out this sensi- ` 
tivity of bounds to prior mean specification. 

Proposition 1 moreover tells us something 
else of importance: that inferences will only 
be fragile if doubtful variables are informa- 
tive. Assuming for convenience that prior 
means are zero, a large value of x3, signals 
to a researcher that these variables should 
appear in any model from which inferences 
are to be drawn. From this perspective, EBA 
is just an inefficient (and incomplete) way of 
communicating to readers the fact that the 
doubtful variables are needed to explain the 


` data; a better solution would be to just pre- 


sent estimates of the general model along 
with an associated x7, statistic, letting con- 
sumers of research judge whether any further 
simplification of the model is justified.” 

The analytic results presented in Prop- 
osition 1 can also rationalize the findings 
of a number of different investigations in 
which EBA has been employed. Leamer and 
Leonard’s nuclear reactor example treats as 
doubtful those variables with t-values all be- 
low 1.03, leading to a lack of Type A fragil- 
ity. In contrast, Cooley’s profits regressions 
exhibit four variables with t-statistics greater 
than 3.5, and three of the four always appear 
as doubtful variables. Is it any wonder then 
that he concludes that Type A fragility exists 
for a concentration /profits relationship? 

Perhaps the ambiguities raised above could 
be dissipated by an alternative definition of 


It is of interest to specialize k to 2. When only a 
single doubtful variable is present Type A fragility 
occurs when the t-statistic of the doubtful variable ex- 
ceeds 2, which is a conventional rule of thumb for 
selection of regressors. As the number of doubtful vari- 
ables grows, however, a constant value of k = 2 means 
that the comparison of x? with 4 corresponds to larger 
and larger levels of significance. Most researchers would 
presumably find this implicit assumption in EBA a little 
odd. 
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fragility. Leamer and Leonard provide just 
that, and we will designate it as Type B 
fragility in what follows. They say: “An 
alternative definition of shortness derives 
from a decision problem based on ĝ: the 
interval is short if all values in. the interval 
lead to essentially the same decision” (p. 307, 
fn. 1). 

When implemented by Leamer (1983), 
Type B fragility occurs if there is a sign 
change implicit in the bounds. Ignoring, as 
Leamer does, the fact that these bounds 
themselves have standard errors, we proceed 
to analyze the nature of this type of fragility 
using Proposition 2 (proof available on re- 
quest). 


PROPOSITION 2:. f 

(a) When the focus variable is doubtful the 
necessary and sufficient condition for Type B 
fragility to exist is that x3,>x%, where x%o 
is the x? statistic for testing if the focus coeffi- 
cient is zero. 

(b) When the focus variable is free, the 
necessary condition for Type B fragility is 
Xb > Xto 


The movement from Type A to Type B 
fragility only changes the benchmark against 
which the significance of the doubtful vari- 
ables is checked. It is no longer set by the 
reporter but determined by the data (x2,). 
Furthermore, when the focus variable is 
doubtful, it is always the case that x3, exceeds 
x%o (ignoring singularities in the design ma- 
trix), and so Type B fragility is in evidence. 
While such a result is solely a consequence of 
the fact that zero is an admissible value for 
that doubtful variable coefficient, it serves to 
emphasize how Type B fragility may even- 
tuate purely by a classification of variables. 
An example of this is provided by Leamer in 
his discussion of the impact of execution on 
murders. After placing the execution variable 
in the doubtful class, thereby producing an 
opposite sign to that from unrestricted least 
squares, he concludes: “I come away...with 
the feeling that any inference from these 
data about the deterrent effect of capital pun- 
ishment is too fragile to be believed” (1983, 
p. 42). 
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Since the sign change did not depend in 
any way upon the data, we find such a 
conclusion a trifle hard to defend.? 


HI. When is a Variable Doubtful? 


Propositions 1 and 2 strongly suggest that 
the conclusions on fragility drawn from EBA 
are intimately bound up with the classifica- 
tion of variables as doubtful and free. The 
polar case where the focus variable is or- 
thogonal to all other regressors gives a strik- 
ing demonstration of that fact. When treated 
as free, the gap between the bounds is zero, 
as the point estimate of the focus coefficient 
is entirely insensitive to combinations of 
other variables. But, when treated as doubt- 
ful, the width of the bounds varies directly 
with x3,; the more significant the focus vari- 
able the greater the degree of fragility 
inferred. 

A concrete example may serve to highlight 
just how important this choice can be to the 
outcome. Accordingly we consider the model 
of murder rates set out in the April 1983 
SEARCH manual (it resembles that in 
Leamer, 1982). Table 1 gives the extreme 
bounds, range (the absolute value of the 
difference between the bounds), and ratio of 
range to standard errors for the impact of 
execution on murders under different vari- 
able designations. 

As the definition of Type 4 fragility 
reflected the relative magnitudes of the range 
and standard deviation, the last column of 
Table 1 contains the information that would 
be used to assess whether inferences about 
the impact of executions upon murders are 
fragile. Clearly the decision about which 
variables are doubtful can have enormous 
consequences for any conclusions. Such vari- 
ation naturally poses the question of how we 
are to know which one of the four options is 


3Note that a sign change also occurred when the 
execution variable was free under the “eye-for-eye” 
specification. With eleven doubtful variables, and a t- 
statistic of less than two for the execution coefficient, an 
application of Proposition 2(b) should leave us in little 
doubt over why that was so. 
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TABLE 1—EXTREME BOUND INFORMATION FOR EXECUTION COEFFICIENT (PX) 


Free-Variables f Min 
None —2.87 
PX —.45 
PX, intercept —.40 
PX, intercept, 

other variables 

with 1 > 3(S, PC, 

PCTPOOR) —.22 


Max . Range Range/SD 
2.72 5.59 115.0 
1.35 18 37.0 

10° 5 10.3 

~ 01 21 4.3 


Note: PC = probability of conviction, PX = probability of execution, S = sentence, 
PCTPOOR = percent poor, standard deviation of focus coefficient =.0486, SD = 


standard deviation. 


to be adopted? Or, when is a doubtful vari- 
able doubtful? The answer must be that there 
is no answer. A decision to nominate a vari- 
able as doubtful is a personalized one, rest- 
ing very much upon the opinions and values 
of the nominator. Consensus is no more likely 
over this choice than in the traditional selec- 
tion of regressors problem. 

Having elicited this point, the most serious 
defect in EBA becomes transparent: unless 
extreme bounds are presented for all possi- 
ble classifications of variables as doubtful 
and free, an observer cannot be certain that 
the selection does not constitute a “con job.” 
Selectivity in regression reporting therefore has 
as an exact analog in EBA the different clas- 
sifications of variables as doubtful and free. 
EBA users report results for only particular 
variable categories and so are as arbitrary 
and selective in their modus operandi as the 
practices they criticize and claim to be im- 
proving on. 

We can see this effect in Table 1. With 
nine variables in the regression there are 
181,440 possible doubtful/free splits. Hence, 
inevitably some selection from this huge 
number will be made. Someone intent on 
demonstrating that executions deter murders 
would undoubtedly quote the final classifica- 
tion (or an augmented version), while those 
wishing to denigrate such a position would 
opt for the first two doubtful variable choices. 
There seems no reason to suppose that all of 
the classifications in Table 1 would be given 
by either protagonist, any more than one 
would anticipate each individual presenting 
the equivalent set of regressions composed of 
the different types of free variables. Thus 


there is little reason to believe that EBA 
provides a reporting style that is any better 
than that currently practiced. 

Sections I-III can now be drawn together 
to highlight the fact that EBA is not a satis- 
factory solution to the question posed in the 
title of this paper.* Section I argued that the 
extreme bounds themselves are not enough 
to enable conclusions to be drawn regarding 
fragility; we need to know the characteristics 
of the models generating such bounds. Sec- 
tions II and III demonstrated that EBA is as 
capable of manipulation as the traditional 
presentation it aims to replace; perhaps more 
so in one respect in that an additional arbi- 
trary choice of prior mean must be made. 
Consequently, if one feels unhappy with the 
information provided by selective regressions, 
one should not be any more satisfied with 
extreme bounds obtained by selective vari- 
able partitions. A con man in one mode 
would have no fear of becoming deskilled in 
the other. 


IV. Cooley and LeRoy’s Demand for Money 
Function: Contrasting the Methodologies 


Given our belief that EBA cannot de-con 
econometrics, is there anything that might? 


“It is important to emphasize that an answer to this 
question is our central concern. We do not quibble with 
the contention that EBA displays the impact of prior 
information on posterior means. To do so would be 
inconsistent with our Proposition 1. Nor do we argue 
that, for a given variable partition, EBA might not be 
useful. In Section IV we do, in fact, exploit it in exactly 
such a context. 
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Not generally, as there are almost certainly 
instances in econometrics, just as in science, 
of outright fraud. Nothing will detect such 
deception, except a vigorous critical tradition 
and a requirement that utilized data be either 
available or easily replicable. But our percep- 
tion of the skepticism greeting many econo- 
metric studies is that it does not arise from a 
high incidence of such a phenomenon. Rather 
it stems from a feeling that the sins are 
venial rather than mortal; something has been 
left undone that should have been done. 

Now EBA clearly addressed itself to this 
problem by indicating, for a given variable 
partition and universe of variables, the worst 
outcomes if everything conceivable were 
done. What it leaves undetermined is both 
the process by which the partition it is condi- 
tional upon was arrived at, and the operating 
characteristics of models generating the ex- 
tremes. Three points therefore always need 
to be considered in assessing an EBA. In 
turn, these three elements also occur in the 
traditional line of research and are, we be- 
lieve, the source of much of the dissatisfac- 
tion with it. Because they are pivotal to the 
methodology advanced in this section, we list 
them below: 

A. Selection of a general model; 

B. How and why any general mod- 
el was simplified to the preferred 
one(s); 

C. Quality control of the preferred 
model(s). 

Selection of a general model is a problem 
with all research methodologies (including 
EBA) and we can do no better than concur 
with Leamer and Leonard when they say: 
“But it is up to readers of research to decide 
if the reported family of models is credibly 
inclusive. If the researcher, for whatever rea- 
son, selects an incredibly narrow family of 
models, readers will properly ignore the re- 
sults” (p. 307). 

Even if we largely agree that the choice of 
variables considered in an investigation was 
commendably large, it is frequently the case 
that little discussion is provided of the 
strategy employed to obtain a more parsi- 
monious representation of the data. Where a 
systematic reduction is possible, it should be 
followed; where it is not, detail should be 
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sufficient to enable a consumer of the re- 
search to determine exactly the criterion 
adopted in performing the simplification. At 
a very minimum this forces the presentation 
of an estimated general model and some 
analysis of how the preferred model relates 
to it. 

Our final category focuses upon the qual- 
ity control exercised on the models pre- 
sented. Frequently, this is little short of 
abysmal and, as James Ramsey comments, 
“...it is amazing that so little is done to 
evaluate the model and the results” (1983, 
p. 242). Yet, ultimately, quality control is as 
important for the econometrics profession as 
it is for automobile manufacturers. A grad- 
ual realization of this point has in fact 
stimulated the development of criteria for 
the formal evaluation of models. For later 
reference it is useful to summarize the out- 
come of that research by classifying derived 
methods into five major categories: 

1) Consistency with theory; 2) Signifi- 
cance, both statistical and economic; 3) In- 
dexes of inadequacy; 4) Fragility or sensitiv- 
ity; 5) Whether a model can encompass or 
reconcile previous research. 

These five categories can be viewed as a 
regrouping of the criteria suggested in David 
Hendry and Jean-François Richard (1982) 
for settling upon a “tentatively adequate” 
model. Categories 1 and 2 have tended to 
dominate in past evaluative analysis and even 
now constitute the corpus of most applied 
econometrics courses and texts. Increasing 
attention has, however, been paid to the 
necessity of item 3, with Hendry (1980) giv- 
ing a general perspective and Hendry (1983) 
a detailed application. Robert Engle (1982b) 
and Pagan and Anthony Hall (1983) provide 
an account of much of the technology, em- 
phasizing that these methods aim to extend 
the horizon in directions where errors might 
be anticipated. Some indexes, such as the 
Durbin-Watson statistic, have been routinely 
used in applied work. But, as the articles 
referenced above demonstrate, the set of in- 
dexes conventionally reported is much too 
small to be completely effective. 

Item 4 encompasses considerations raised 
by EBA. However, in contrast to the empha- 
sis placed by EBA upon sensitivity of point 
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estimates to a change in the menu of in- 
cluded variables, there is an older tradition 
of assessing the fragility of models by refer- 
ence to new data. This is done either through 
predictive failure, recursive estimation, or 
interaction with other parts of a model as in 
simulation analysis. Fragility as an im- 
portant criterion for model evaluation is 
therefore not a novel idea. Rather it is the 
emphasis EBA places upon variation in point 
estimates of a particular coefficient under 
model respecification which is novel. In fact, 
an EBA would seem to constitute an im- 
portant part of the evaluative process. It 
must be a rare instance in which some arbi- 
trariness does not creep into the simplifica- 
tion process, particularly when working with 
cross-section data. The extreme bounds then 
provide useful information upon the effects 
of such arbitrary decisions, at least in respect 
of the focus coefficient. Such is the way we 
employ EBA in the following case study. 

The final category distinguished above 
challenges a model to encompass or explain 
alternative models, particularly those orig- 
inating from past endeavours. Lack of recon- 
ciliation between studies is a glaring defect in 
much current applied research, and this re- 
quirement, whether interpreted formally as 
in Grayham Mizon and Richard. (1982), or 
rather more informally as in James Davidson 
et al. (1978), must become an essential 
cornerstone for applied econometric re- 
search. Only if it is met can one be truly 
satisfied that progress has been made in un- 
derstanding an empirical phenomenon. 

In order to contrast the methodology out- 
lined above with the approach of those view- 
ing EBA as the cornerstone of econometric 
work, we will look at the money demand 
function inquiry presented in Cooley and 
LeRoy. This paper has been cited approv- 
ingly by a number of authors, both for what 
it said about econometric practice and for its 
claim about the likely magnitudes of interest 
elasticities. In doing our comparison we have 
presumed that the study was meant to be a 
serious application of the EBA methodology, 
rather than just illustrative. Certainly, there 
is support for this hypothesis in the stress 
Cooley and LeRoy laid upon the conclusions 
drawn from their analysis. 
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TABLE 2— EXTREME BOUNDS FOR LONG-TERM 


INTEREST ELASTICITY (RTB) 
Free Variables Min Max 
None — 12.14 12.15 
RTB —6.27 2.24 
RTB, intercept ~ 375 019 


One fact that should by now be apparent 
from our assignation of EBA to a group of 
methods for model evaluation, is our belief 
that exclusive attention to the results from it 
can lead to quite erroneous conclusions about 
the robustness of parametric inferences. Such 
tunnel vision tends to distract researchers 
from the other vital questions needing to be 
asked. A primary example would be whether 
the model upon which EBA is being prac- 
ticed is comprehensive enough. Later it is 
argued that, in Cooley and LeRoy’s case, 
there is ample evidence of it not being so. 

For the moment we accept their formula- 
tion of the problem, turning instead to one 
of the items in the list assembled earlier as 
bedeviling EBA; namely, the way in which 
conclusions on fragility are attendant upon 
the assumed doubtful/free division. Our Ta- 
ble 2 shows how important such selections 
were for Cooley and LeRoy’s conclusions 
concerning their second specification (see 
their Table 2, p. 836). 

The extreme bounds shrink dramatically 
when the intercept is made a free variable. 
(Note that Cooley and LeRoy, Table 1, 
p- 835, do not indicate it as doubtful but the 
bounds of — 6.27 and 2.24 from their Table 
2 only occur when it is so treated.) With a 
t-statistic of — 3.96, such an outcome should 
not be surprising given our Proposition 1 
above. Building a case for the treatment of 
the intercept as doubtful rather than free 
would, to our minds, be quite difficult, but 
the most important lesson from Table 2 is 
how misleading it is to give the extreme 
bounds for a single doubtful /free partition 
of the variables.° 


>In fact, Cooley and LeRoy present a broader range 
of bounds than those in Table 2, invoking the extra 
constraint that coefficient estimates must lie in a specified 
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TABLE 3— ALTERNATIVE ESTIMATES OF THE MONEY DEMAND FUNCTION®* 
M1 RTB RSL INF GNP FCC w 
Cooley and LeRoy O10 —.175 ~ 036 372 — 009 —.107 
(011) (.069) (.167) (.081) (.055) (.096) 
SEE = 028, D-W =.063 
Simplified Model 
Lag 0 — .003 — 111 —.156 048 —~ 009 178 
: (.003) (.040) (.029) (.051) (.018) (.045) 
Lag 1 866 — .005 .053 — .012 062 .007 —.178 
(.054) (.003) (.043) (.026) (.058) (.017) (.048) 
SEE =.0031, D-W =1.938, p, =.306, p = —.219, p} = .194 
(.133) (.129) (.131) 
Preferred Model 
835° — 009 — 074 ~ 146 126 178 
(.047) (.002) (,021) (.026) (.027) (.041) 


SEE = .0031, D-W = 2.024, p; =.391, p, =—.301 


(118) (112) 


*All regressors except the inflation rate are in logs. Constant term is not shown. Standard errors are shown in 
parentheses, SEE = standard deviation of residuals, D-W = Durbin-Watson statistic. 


>For the preferred regression this column is A In W. 
€ Coefficient of lagged real money (in logs). 


Table 2 shows that any of the conclusions 
drawn by Cooley and LeRoy about the mag- 
nitude of interest elasticities must be treated 
with skepticism, even if the output of EBA is 
taken as the dominant source of information 
on these parameters. The wide bounds relied 
upon for their critique appear to have been 
manufactured solely by a particular variable 
classification. But the inadequacies in their 
work are even more serious than that. No 
attention was paid by them at all to the 
quality of the model used for EBA, and it 
is therefore appropriate that we briefly re- 
view it. 

In Cooley and LeRoy’s specification the 
demand for real money ( M1) is held to be a 
function of two interest rate variables, the 
savings and loan passbook rate (RSL) and 
the ninety-day Treasury bill rate (RTB), real 
GNP (nominal GNP divided by the GNP 
deflator, P), the current inflation rate (INF), 
the real value of credit card transactions 
(VCC), and real wealth (W). They use sea- 
sonally adjusted quarterly data for the period 
1952:II to 1978:IV, and present (p. 834) 


confidence ellipsoid. Those in Table 2 correspond to the 
100 percent ellipsoid, and represent wider bounds than 
most contained in their Table 2. 


estimates for a loglinear specification. Our 
estimates of their model-are shown in Ta- 
ble 3.6 

To evaluate Cooley and LeRoy’s estimated 
equation, it is sufficient to note that the most 
basic index of inadequacy, the Durbin-Wat- 
son statistic, is 0.063. This is an example of 
the situation condemned by C. W. J. Granger 
and P. Newbold (1974) in which the Durbin- 
Watson statistic is markedly exceeded by the 
R? and in which arises the danger of the 
“spurious regression” phenomenon. It is 
clearly not sensible to investigate fragility 
with such an inadequate model. 

From the above discussion one is entitled 
to be dubious of the validity of Cooley and 
LeRoy’s claim that the interest elasticity of 
the demand for money cannot be known 
with much precision. Nevertheless, it could 
be correct. Moreover, in view of the promi- 
nence of the topic in the literature, and the 
particular stand taken by Cooley and LeRoy 
on the issue, it is interesting to see what type 


® Cooley kindly made their data available to us. We 
were able to reproduce their results with the exception 
that the real wealth elasticity should be —0.107 rather 
than +0.107, and’ the inflation rate should not be in 
logarithms since negative rates were observed over the 
sample period. 
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of model would have eventuated, given only 
the data series used by Cooley and LeRoy as 
input, if a proper modeling strategy had been 
followed.’ That strategy involves the three 
stages described at the beginning of this sec- 
tion. 


A. Selection of the General Model 


Under the restriction on the universe of 


available variables, the main direction in 
which generalization of Cooley and LeRoy’s 
model can take place is in the order of 
dynamics. Given the wide use of distributed 
lags in modeling money demand, it seems 
extraordinary that the authors chose to ignore 
Christopher Sims’ maxim that “a time series 
regression model arising in econometric re- 
search ought in nearly every case to be re- 
garded as a distributed lag model until proven 
otherwise” (1974, p. 289). The omission of 
dynamics is even stranger in the light of 
Cooley and LeRoy’s own comments: “Such 
lagged endogenous variables as the lagged 
money stock...cannot plausibly be excluded 
from the demand side either explicitly as 
observable explanatory variables for the de- 
mand for money or implicitly through the 
time dependence of the error” (p. 840). 

Our general model therefore has the same 


variables as Cooley and LeRoy, but with - 


four lags on all variables (including the de- 
pendent). This lag structure seems reason- 
able considering the data used are quarterly. 
The period selected for study was, however, 
shorter than that used by Cooley and LeRoy. 
John Judd and John Scadding (1982) have 
recently noted that a large number of studies 
have experienced difficulty in estimating con- 
ventional money demand functions for the 
post-1973 period. Not only do these models 
predict poorly, but in a large number of 
cases such models are dynamically unstable. 
Various reasons for the poor performances 
of the models are canvased by Judd and 
Scadding. Among them, “the most likely 


7The restriction seems necessary to avoid the situa- 
tion where differences in any conclusions we reach to 
those of Cooley and LeRoy are simply a consequence of 
our using information not available to them. 
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cause of the observed instability in the de- 
mand for money after 1973 is innovation in 
financial arrangements” (p. 1014), which 
originated from the rapid rise in inflation 
during the period. In accordance with this 
view, we restricted ourselves to the subsam- 
ple 1952:IT to 1973:IV, with the first four 
observations used for constructing up to four 
lags on all variables. 


B. Simplification of the General Model 


Our first step in simplification of the gen- 
eral model represents an attempt to de- 
termine the order of dynamics on each of the 
variables through a sequence of nested tests. 
The procedure we use was proposed by 
Sargan (1980), and has been termed the 
COMFAC algorithm, due to the fact that it 
seeks to determine common factors in the 
distributed lag polynomials associated with 
each variable. Briefly the logic of the method 
is as follows. 

Suppose the general model had the form 


(1) 


Yi = Oyu to. + ba Yra 


+ CoX, t t 04x, a te. 


With the aid of lag operators, (1) can be 
rewritten as 


(2) 


where b(L)=1— b, L... — b,L* and c(L)= 
co +c L+... +c,L* are polynomials in the 
lag operator L. If the term (1—p,L) is a 
common root of both polynomials, (2) can 
be reexpressed as 


b(L)y,= c(L)x, tes 


(3) b*(L)y,=e%(L)x, + u, 

with b(L) = (1—p,L)b*(L), 
c(L)=(1—p,L)c*(L), 

and (1— p,L)u,=e,. l 


8 The counterpart to Cooley and LeRoy’s | a over 
this shorter period gives parameter estimdtes — 2.90, 
~.021, ~.382, —.009, —.616, —.017, and —.052 with 

* standard error of estimate .0083. f 





‘VOL. 75 NO. 3 MCALEER ET AL.: THE CON OF ECONOMETRICS 303 
TABLE 4— TESTS OF COMMON FACTORS (83 OBSERVATIONS) 
Common Unrestricted Restricted F- Critical 
Factor Lag Length Lag Length Statistic D.F. F(0.01) 
1,2 4 2 1.755 (12, 48) 2.59 
3,4 2 0 3.904 (12,60) 2.50 
3 2 1 0.426 (6,60) 3.12 


An examination of (3) shows that the pres- 
ence of a common factor has created a new 
model with maximum lag of three in y, and 
x, and first-order serial correlation (AR(1)) 
in the errors. As there were nine parameters 
in (2) and only eight in (3), a restriction has 
been imposed, whose validity may be tested. 
If the restriction is accepted, the model is 
capable of being simplified. Moreover, if p; 
turns out to be zero, the original model must 
have had both the orders in y, and x, over- 
stated. 

In our general model there are six regres- 
sors apart from the intercept. Hence, in the 
analogous move from (2) to (3), six restric- 
tions are being imposed in the first attempt 
at simplification. If the first common factor 
is accepted, imposing the second leads to a 
further six restrictions, with the equation 
error now given as AR(2), u,=p,u,.,+ 
P2u,-2 +e, In this way, each additional 
common factor restriction leads to six fewer 
estimated coefficients. Since we have a se- 
quence of nested tests, we set the level of 
significance of each test at 1 percent so as to 
have an overall level of significance of ap- 
proximately 4 percent.? 

There are two difficulties that can arise in 
using the F-test to test the common factors. 
First, there will generally be multiple minima 
for the sums of squares (see Sargan, 1980) 
and, second, there is no guarantee that the 
common roots in the polynomials attached 
to the variables are real. In order to guard 


°To test the restrictions, we used the standard F-test 
given by F=[(é’é — 66) /é’é}-[(T—k)/r], where 2’é 
is the sum of squared residuals from the restricted 
model, 2’é is its unrestricted counterpart, (T — k) is the 
degrees of freedom of the unrestricted model, and r is 
the number of restrictions to be tested. In this way some 
allowance is made for the number of parameters esti- 
mated in the unrestricted model. 


against complex roots, we test for two com- 
mon factors initially, and then test for one 
common factor only if two are rejected. Thus, 
in testing for the first two common factors in 
Table 4, the calculated F-statistic is 1.7555, 
the unrestricted (restricted) lag length is 4 (2) 
and 12 restrictions are being tested (6 associ- 
ated with each common factor). 

Compared with the critical value of F(12, 
48, .01) = 2.59, the calculated statistic is not 
significant. At this stage, then, the lag length 
has been reduced from 4 to 2 and the equa- 
tion error can be expressed as AR(2). Test- 
ing third and fourth common factors gives a 
value of 3.904 for the F-statistic which is 
significant at 1 percent. Therefore, the third 
and fourth common factors are rejected. Re- 
turning to the second-order lag and testing 
for the third common factor only gives a 
value of 0.426 for the F-statistic. Since the 
calculated value is significantly less than 3.12, 
three common factors are accepted. The 
model can now be expressed as one lag on all 
variables, with an equation error given as 
AR(3). The resulting model is referred to as 
the “simplified” one in Table 3. 

The following observations are relevant to 
the simplified dynamic specification given in 
Table 3. Of the four interest rates, only cur- 
rent RSL is significant, and, apart from the 
lagged dependent variable, the only signifi- 
cant lagged variable is real wealth. Moreover, 
current and lagged wealth have coefficients 
which add to zero exactly. Neither the cur- 
rent nor lagged real value of credit card 
transactions exerts a significant effect on real 
balances. Finally, the third common factor 
(p3) is not significantly different from zero, 
thereby reducing the implicit lag length of 
the specification by one. 

It is fairly clear that the model is still 
overparameterized. Accordingly, we imposed 
a further eight restrictions, namely zero 
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Statistic Type Statistic Value Critical Value 
RESET? 3.27 F(2,74,.01)= 4.9 
Diff. Test? 2.59 x? (8,.01)= 20.09 
Normality Test® 1.74 x7(2,.01)=9.21 ` 
Hetero. Test? 1.82 x?(1,.01)= 6.63 
A.C. F. of squared 1) -.68 3) .51 S.N. D. (.01)= 2.33 
residuals® 2) 49 4) 36 
A.C. F. of 1) 1.22 3)0.73 5)1.62 70.22 
residuals‘ 2) 117 40.53 6) 0.28 = 8) 1.12 


*The F-test that the coefficients of the predictions squared and cubed in the 
regression of the residuals against these and the derivatives are zero. Computation was 
done via partitioned inversion to avoid serious numerical inaccuracy. 

>The differencing test of Charles Plosser et al. (1982). One iteration of Sargan’s 
(1959) AIV estimator upon the differenced model was performed from the estimates in - 
Table 3. Instruments for the derivatives with respect to the coefficients of M,_, and 
u, Were constructed as in Plosser et al. (fn. 7). 

©The joint normality test of K. O. Bowman and L. R. Shenton (1975), or Anil Bera 


and Carlos Jarque (1981). 


åThe LM test that y = 0 in o? = o7( E(y,))’ where y, is the dependent variable of a 
regression. Pagan et al. (1981) derive this LM test but it was proposed originally as a 
test for heteroscedasticity by F. J. Anscombe (1961). 

©The ‘statistics were formed by regressing the squared residuals against their lagged ` 
values. This approach was used by Granger and Allan Andersen (1978) for the detection 
of nonlinear models but can also be used to check for Engle’s (1982a) ARCH effects or 


as a general specification error test. 


' Writing the model as a nonlinear regression y = f(X; 0)+ e, the t-statistics that the 
coefficient of the lagged residuals @,_; are zero in the regressions of ê, against ,_; and 


of, /30 for j =1,...,8. 


coefficients for VCC and the lagged values of 
RTB, RSL, INF, GNP, and VCC, a zero 
sum for the wealth coefficients, and a zero 
value for the third common factor. The 
calculated F-statistic of 1.001 is significantly 
less than F(8, 66, 0.01)=2.8, leading to 
acceptance of the restrictions. Our preferred 
model is therefore the last one listed in Ta- 
ble 3. 


C. Quality Control: Is the Model a Lemon? 


How does the estimated model in Table 3 
stand up to the five criteria for quality con- 
trol listed at the beginning of this section? 
With the exception of the term Aln W, it 
constitutes a very traditional specification of 
money demand. The presence of the change 
in, rather than the level of, wealth is however 
consistent with theoretical considerations. If 
transactions requirements are held constant, 
that is, GNP, is fixed, the fact that money 
(M1) is an asset dominated for portfolio 
purposes by interest-bearing deposits of near 
equal liquidity suggests that the long-term 


wealth effect should be zero. In the short run 
though, it has been frequently noted that 
changes in wealth are initially held as de- 
mand deposits before reallocation, and the 
combination of AlnW, and the lagged 
dependent variable describes such a process, 
the implied lag distribution being .178, 
— .029, —.025, etc. Perhaps the only dif- 
ficulty with such an interpretation is that the 
portfolio reallocation process is not faster. 
Table 5 investigates whether there are any 
obvious “inferential monsters lurking be- 
yond the horizon,” by augmenting the mo- 
ments of the preferred model with a number 
of variables designed to capture inadequacy. 
No striking deficiencies are in evidence. A 
number of other experiments were conducted 
to determine whether it was possible to reject 
the chosen model by the addition of particu- 
lar variables. These included a number of 
lags in real GDP, RSL, etc., time trend, 
seasonal dummies, and estimation with up to 
seventh-order serial correlation pattern. None 
of these augmentations was found to contrib- 
ute anything of significance. A final point 
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worth mentioning is that ?-statistics, made 
robust to heteroscedasticity as suggested by 
Halbert White (1980), were about 10 percent 
higher than those in Table 3. The only excep- 
tion to this rule—that for inflation—was 
only slightly smaller. 

A check on parameter constancy is avail- 
able by examining the size of prediction er- 
rors made when an equation is estimated 
over a particular sample and then used to 
forecast out of sample.’° In this vein, the 
preferred model was estimated to 1970:IV 
and one-step prediction errors were gener- 
ated from 1971:I to 1973:IV by augmenting 
the preferred equation with the Type B con- 
structed variables in Pagan and Desmond 
Nicholls (1984). The “F-test” that the coeffi- 
cients on the twelve constructed variables 
were jointly zero was 1.58, well below the 
critical F(12, 62, .01) value of 2.49. Although 
an examination of the individual errors does 
reveal one large error, namely that for 1972:I, 
where the t-value was 2.58, the prediction 
errors for 1971-73 were much the same as 
the sample errors, with an average absolute 
value of .4 percent." 


D. Are Interest Elasticities of 
Money Demand Zero? 


As our model was of satisfactory quality 
to 1973:IV, it is reasonable to utilize it to 
shed light on the question of whether data is 
uninformative about interest elasticities, as 
alleged by Cooley and LeRoy.!? Conditional 


104 more detailed analysis is available in our earlier 
working paper. 

Nalthough our model gave satisfactory performance 
up to 1973, just like automobiles, age finally caught up 
with it, and after that date its predictive performance 
declined dramatically. For the twelve quarters after 
1973:IV, the F-test that prediction errors were zero was 
5.69, with only the errors for 1974 not being signifi- 
cantly different from zero individually. The absolute 
error was 1.7 percent over this three-year period. Thus 
Stephen Goldfeld’s (1976) puzzle of the “missing mon- 
ey” is certainly not resolved by working with Cooley 
and LeRoy’s data alone. 

12Encompassing tests were also advocated to assess 
model quality. These are not really possible here given 
the restriction placed upon the data set, although it 
is clear that our model dominates those which ex- 
clude either RSL or RTB, the inflation rate, wealth or 
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upon the structure of the final model being 
valid, we can say that all variables in the 
estimated relationship (including both inter- 
est rates) are highly significant, and to adopt 
their hypothesis of a zero interest rate effect 
as an acceptable interpretation of the data 
would be totally inappropriate. To be sure, 
this final specification was arrived at after a 
decision in which an arbitrary group of vari- 
ables was dropped because of insignificance. 
To assure readers that the well-defined inter- 
est elasticities found in our preferred model 
were not dependent upon this action, and to 
illustrate what we believe is the place of 
EBA, we computed the extreme bounds for 
the two long-run interest elasticities. This 
was done by making the coefficients on either 
RSL or RTB the focus, treating all excluded 
variables as doubtful, and using the esti- 
mates of parameters on In M,_,,In RTB, (or 
In RSL,),In RTB,_, (or InRSL,_} associ- 
ated with the bounds to obtain long-run 
responses. To be consistent with Cooley and 
LeRoy, we concentrate upon the long-run 
elasticities as they summed lagged coeffi- 
cients when dynamics were admitted. These 
bounds were extremely narrow, being — .053 
to —.068 ( RTB) and — .400 to — .441 (RSL), 
indicating that the effect of interest rates 
upon money demand was not sensitive to our 
decision to exclude certain variables. 


V. Conclusions 


That applied econometrics is not currently 
in the most robust of health is hard to deny, 
and it would be difficult to find as entertain- 
ing or as perceptive an analysis of its ills as 
that found in Leamer’s various articles. What 
concerns us is that the prescriptions made in 
those articles are inappropriate, in part be- 
cause of faulty diagnosis. Extreme bounds 
analysis (EBA) is most emphatically not the 
medicine to cure an ailing patient. 

Section I argued that extreme bounds are 
generated by the imposition of highly arbi- 


explicit dynamics. In Hendry and Richard’s terminol- 
ogy, our model strongly variance-encompasses Cooley 
and LeRoy’s as is apparent from the standard errors of 
estimate in our fn. 8 and Table 3. 
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trary, and generally unknown, restrictions 
between the parameters of a model. Exactly 
why such bounds should be of interest there- 
fore becomes something of a mystery. Fur- 
thermore, as shown in Sections II and II, 
the methodology is flawed on other grounds. 
EBA demands a general, adequate model 
from which the bounds may be derived, and 
a consensus over which variables are critical 
to a relationship. These are highly question- 
able conventions and we demonstrated, both 
theoretically and empirically, that deviations 
from them almost completely negate the util- 
ity of EBA. | 

After largely rejecting EBA, Section IV of 
the paper moved on to our own diagnosis 
and prescription. Both are founded on the 
belief that many of the difficulties applied 
econometrics currently faces originate in the 
very poor attempts currently made to accu- 
rately describe the process whereby a model 
was selected, and to ascertain its adequacy. 
Acceptance of this proposition leads to the 
necessity for the establishment and pro- 
mulgation of standards with which to con- 
duct applied research. Many other disci- 
plines have faced and taken steps to solve 
this problem, and movement in this direction 
is long overdue in econometrics. With these 
considerations in mind we proposed a three- 
stage approach to modeling, involving the 
selection and subsequent simplification of a 
general model and a rigorous evaluation of 
any preferred model. Under the latter head- 
ing, five ways of performing such an evalua- 
tion were distinguished. It may not be too 
fanciful to think of such criteria as a “check- 
list” to be applied when reviewing or per- 
forming applied work. Only if a model passes 
most items on the list should it be seriously 
considered as augmenting our knowledge. 

Having set up some yardsticks with which 
to evaluate models, Section IV applied them 
to the money demand example in Cooley 
and LeRoy. Their specification was found to 
fail even the simplest of these criteria, mak- 
ing any conclusions drawn from it highly 
suspect. In sharp contrast to this failure, the 
application of a modeling strategy beginning 
with a general model and progressively con- 
straining the parameter space led to a repre- 
sentation which passed all items of the 
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checklist. This example highlighted the bene- 
fit of a systematic approach to modeling and 
model evaluation. 

In closing, a confession. We are. only too 
aware that what has been described are the 
necessary rather than sufficient conditions 
for taking the con out of econometrics. As 
any users of corporate accounts will be aware, 
there are many ways around standards. But 
that is not to deny their value. It serves only 
to highlight the need. 
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Sensitivity Analyses Would Help 


By EDWARD E. LEAMER* 


A fragile inference is not worth taking 
seriously. 

All scientific disciplines routinely subject 
their inferences to studies of fragility. Why 
should economics be different? It hasn’t been 
different up to now. Nor do I think it ever 
will be, notwithstanding the comments. of 
Michael McAleer, Adrian Pagan, and Paul 
Volker (1985). , 

Decentralized studies of fragility are com- 
mon whenever an inference matters enough 
to attract careful scrutiny. When Isaac Erlich 
(1975) claims to have demonstrated that 
capital punishment deters murders, he elicits 
a great outpouring of papers that show how 
the result depends on which variables are 
included (B. Forst 1977), which observations 
are included (A. Blumstein et al., 1978), how 
simultaneity problems are dealt with (P. 
Passell, 1975), etcetera, etcetera. These dis- 
organized studies of fragility are inefficient, 
haphazard, and confusing. 

What we need instead are organized sensi- 
tivity analyses. We must insist that all em- 
pirical studies offer convincing evidence of 
inferential sturdiness. We need to be shown 
that minor changes in the list of variables do 
not alter fundamentally the conclusions, nor 
does a slight reweighting of observations, nor 
correction for dependence among observa- 
tions, etcetera, etcetera. 

I have proposed a form of organized sensi- 
tivity analysis that I call “global sensitivity 
analysis” in which a neighborhood of al- 
ternative assumptions is selected and the cor- 
responding interval of inferences is iden- 
tified. Conclusions are judged to be sturdy 
only if the neighborhood of assumptions is 
wide enough to be credible and the corre- 
sponding interval of inferences is narrow 


*Department of Economics, University of California, 
Los Angeles, CA 90024. Helpful comments from 
Sebastian Edwards, John Riley, and especially Harold 
Demsetz are gratefully acknowledged. 
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enough to be useful. But when an incredibly 
narrow set of assumptions is required to 
produce a usefully narrow set of conclusions, 
inferences from the given data set are re- 
ported to be too fragile to be believed. 

In dramatic conflict with real data analyses, 
theoretical econometricians behave as if a 
given data set admitted a unique inference. 
This priesthood takes as their self-appointed 
task the uncovering of the elaborate method 
by which the unique inference can be 
squeezed from a data set. Indeed, this is the 
reaction of McAleer et al., who offer a method 
of squeezing Thomas Cooley and Stephen 
Leroy’s (1981) data set. They propose to deal 
with specification ambiguity by charting one 
ad hoc route through the thicket of possible 
models. Complicated ad hoc searches like the 
one they suggest have no support in statisti- 
cal decision theory, and virtually none in 
classical sampling theory. What is to be made 
of a procedure that sets scores of parameters 
to zero if they are not “statistically signifi- 
cant” at arbitrarily chosen levels of signifi- 
cance? And what inferences are allowable 
after a model passes a battery of “specifica- 
tion error” tests that are sometimes more 
numerous than even the set of observations? 
This recommendation of McAleer et al. 
merits the retort: “There are two things you 
are better off not seeing in the making: 
sausages and econometric estimates,” to 
which they might reply: “It must be right, 
I’ve been doing it since my youth.” 


I. Extreme Bounds Analysis 


McAleer et al. direct their criticisms at 
what they call “extreme bounds analysis.”* 


1] prefer to use the words “extreme bounds” to refer 
to the largest possible set of inferences that a given data 
set will admit. This largest possible set of inferences 
depends on the largest possible family of models cum 
priors that the researcher is willing to entertain. The 
family of models that give rise to what McAleer et al. 
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Since most of their concerns stem from mis- 
understandings about the setting in which 
this applies, I will begin my reply with a 
careful description of the specification am- 
biguity that properly gives rise to this form 
of sensitivity analysis. This setting is most 
accurately described in Bayesian terms, but 
to communicate with non-Bayesian readers 
I often adopt the more familiar language of 
the specification searcher. I fear it is the 
translation that causes the problems. 

In Bayesian terms, the “extreme bounds” 
are applicable when the prior distribution for 
a subset of coefficients is located at the origin 
but is otherwise unspecified, and the prior 
distribution for the other coefficients is “dif- 
fuse.” A sensitivity analysis is then per- 
formed to determine if features of the poste- 
rior distribution depend importantly on the 
way this partially defined prior distribution 
is fully specified. It is particularly easy to 
search over the set of alternative posterior 
distributions to find the extreme posterior 
modes of linear combinations of coefficients, 
ergo “extreme bounds.” 

It has been my experience that this Bayes- 
ian description of the “extreme bounds anal- 
ysis” meets with equally small amounts of 
approval and understanding. To combat this 
ignorance and suspicion, I have tried to 
market the idea in the following disguise. 
Imagine the estimation of a regression in a 
setting in which there are a few variables that 
are always left in the equation (the free vari- 
ables), and some others that the researcher 
feels comfortable experimenting with (the 
doubtful variables). Normally, this experi- 


call “extreme bounds analysis” may or may not be the 
widest set under consideration. In order to bring atten- 
tion to this difference in language, I will put quotation 
marks around the words when used in the sense of 
McAleer et al. 

24 terminological error that was first made in my 
earlier study (1978, p. 194) and adopted vigorously by 
myself and H. B. Leonard (1983) is the use of “focus” 
rather than “free” to describe the variables that are 
always in the equation. It is often but not always the 
case that the free variables are also the focus variables. 
An earlier version of the paper by McAleer et al. had 
comments that rested on this terminological error, and 
at my suggestion they have adopted the word free. 
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mentation is limited to a small subset of the 
possible models that could have been esti- 
mated. Suppose instead that we consider the 
whole continuum of models in which the free 
variables and any one linear combination of 
the doubtful variables are included in the 
model. If it turns out that inferences about 
issues of interest are essentially the same for 
all choices of the linear combination of 
doubtful variables, then there need be no 
debate about which doubtful variables ought 
to be deleted. If, as is often the case, this 
bound turns out to be uselessly wide, then 
either the inferences are reported to be too 
fragile to be useful, or the bounds are nar- 
rowed in one way or another. 

This disguised treatment of the sensitivity 
issues is quite alright up to this point, but an 
explicitly Bayesian framework is required to 
discuss sensibly any attempt to narrow the 
bounds. Unfortunately, the transition to the 
proper Bayesian foundation of the analysis is 
not easy for many people. For example, Mc- 
Aleer et al., and others as well, remark that 
the extreme estimates come from a model 
that includes a very strange linear combina- 
tion of the doubtful variables. To cure this 
“problem,” it is often proposed to restrict 
the bounds to the set of regressions that 
exclude subsets of the doubtful variables, a 
procedure that can be called “all subsets 
regression.” But this advice depends on the 
parameterization of the model, which is usu- 
ally chosen by whim rather than design. In a 
distributed lag model, the “all subsets regres- 
sions” would be different if x(t) and x(t —1) 
are doubtful variables than if x(t) and x(t) 
—x(t—1) are doubtful variables, since in 
the former case the omission of x(t) leaves 
x(t —1) as the included variable, whereas in 
the latter case x(¢)— x(t —1) is retained.’ 

How should the parameters be defined? 
The subject of sensitivity analysis provides 
an answer. Regression coefficients should be 
defined about which prior opinions are inde- 


3As a matter of fact, unless you are prepared to 
commit to a particular coordinate system, the restriction 
to all subsets regression is vacuous since all subsets in all 
coordinate systems will reproduce exactly the extreme 
bounds. 
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pendent. If, before the data are observed, 
opinions about b(1) do not depend on in- 
formation about b(2), then these are suitable 
choices for the pair of coefficients but b(1) 
and b(1)+ b(2) are not. The reason for defin- 
ing the model with a priori independent 
coefficients is that, if the prior distribution 
cannot be more fully specified, the “all 
subsets” bound applies (see my article with 
Gary Chamberlain, 1976) and is generally 
narrower than the “extreme bounds.” For 
the distributed lag example, the model should 
be written as y= b(1)X(x(1)+x(t—-—D)+ 
b(2)X(x(t)— x(t —1)) if the best guess of 
b(1), the steady-state responsiveness of the 
dependent variable, is unaffected by in- 
formation about b(2), the responsiveness to 
changes in the level of the stimulus. In that 


event, if both variables are regarded to be 


doubtful, it makes sense to see what happens 
to the estimate of b(1) when b(2) is set to 
zero, and it makes sense to see what happens 
to the estimate of b(2) when b(1) is set to 
zero. 

Classical inference offers no advice on how 
to choose a parameterization. It is altogeth- 
er immaterial whether x(t) and x(t —1) are 
the explanatory variables, or x(t) and x(t)— 
x(t-1), or (x(t)+x(t-1)) and (x(t)- 
x(t —1)). As a result, there is total confusion 
in the literature about anything that depends 
on the coordinate system, the multicollinear- 
ity problem being the prime example.* 

“All subsets” regression replaces the ex- 
treme bounds if the prior distribution is suit- 
ably restricted. There are many other bounds 
that could be computed depending on how 
fully the prior distribution is specified. The 
restricted family of prior distributions that I 
often find appealing has a fixed prior mean 


4After all, there is always a coordinate system in 
which the “variables” are orthogonal and in which by 
traditional standards there is no multicollinearity prob- 
lem. I have repeatedly but unsuccessfully tried to ex- 
plain this simple point. Expressed most dramatically, 
since orthogonality is a happenstance of the coordinate 
system, there may still be a multicollinearity problem if 
the explanatory variables are orthogonal, though it is 
more accurate to say that there is a problem of dimen- 
sionality. For more, see my earlier articles (1973 or 
1978, or 1983). 
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and an “interval” of prior covariance ma- 
trices (see my 1982 article). The “extreme 
bounds analysis” is one special case with an 
unbounded interval of covariance matrices 
for a subset of coefficients and a sharply 
defined covariance matrix for the others. This 
somewhat unusual interval of prior distribu- 
tions is often and properly criticized for being 
too wide on one subset and too narrow on 
the other. Indeed that is the criticism of 
McAleer et al., though of course they don’t 
use this language to express their concerns. 

McAleer et al. offer some useful caveats 
about “extreme bounds analysis,” pointing 
out the important point that the bounds 
depend on the family of prior distributions. I 
am confident that on reflection the properties 
that seem to bother them will be judged to’ 
be altogether desirable, and I welcome the 
glare of publicity that they offer. These prop- 
erties are: 

1) The bounds depend on the choice of 
variables that are treated as doubtful. 

2) If coefficients are set to values other 
than zero, different bounds will result. (This 
amounts to saying that the bounds depend 
on the location of the prior distributions.) 

3) The bounds for the free coefficients 
will be wider the more statistically significant 
are the doubtful variables. 

4) If a variable is treated as doubtful, a 
zero estimate for its coefficient is necessarily 
obtainable. 

5) If there are two or more doubtful 
variables, a coefficient on a doubtful variable 
may be either positive or negative, regardless 
of the degree of correlation between the vari- 
ables. 

If you do find these properties undesir- 
able, it must be that you are implicitly reject- 
ing the family of prior distributions on which 
they are based. It is no surprise that “ex- 
treme bounds analysis” does not apply in all 
cases. As a matter of fact, it rarely applies. I 
use it primarily as a warm-up device for 
introducing the kind of bounds that I think 
are truly applicable. I welcome this kind of 
criticism of the “extreme bounds analysis” 
since it affords me the opportunity to enrich 
the vocabulary of the conversation by dem- 
onstrating the proper Bayesian foundation of 
the analysis. With this enriched vocabulary it 
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is possible to demonstrate how other, more 
relevant bounds may be computed. 


II. Global Sensitivity Analysis 


The real point of disagreement between 
myself and other econometricians is that I 
believe the only “model selection” game in 
town ought to be the global sensitivity game. 
Except for issues associated with data-in- 
stigated models and simplification problems, 
both of which are dealt with in my earlier 
study (1978), a sensible and general char- 
acterization of the problem of inference be- 
gins with a broad family of alternative mod- 
els and a representative, but hypothetical, 
prior distribution over that family. Because 
no prior distribution can be taken to be an 
exact representation of opinion, a global 
sensitivity analysis is carried out to de- 
termine which inferences are fragile and 
which are sturdy. A neighborhood of prior 
distributions around the representative dis- 
tribution is selected and inferences that de- 
pend in a significant way on the choice of 
prior from this neighborhood are judged to 
be fragile. Ideally, the neighborhood of dis- 
tributions is credibly wide, and the corre- 
sponding interval of inferences is usefully 
narrow. But if it is discovered that an in- 
credibly narrow neighborhood of prior dis- 
tributions is required to produce a usefully 
narrow set of inferences, then inferences from 
the given data set are suspended, and pro- 
nounced too fragile to serve as a basis for 
action, 

I don’t pretend that this research strategy 
is easy. It certainly is not a comfortable one 
for those trained in and wedded to classical 
inference. It isn’t something that can be done 
by a computer without the aid of a human. I 
recognize that it will take some considerable 
experience with these methods until we can 
decide what constitutes a “credibly” wide set 
of assumptions. One thing that is clear is 
that the dimension of the parameter space 
should be very large by traditional stan- 
dards.. Large numbers of variables should 
be included, as should different functional 
forms, different distributions, different serial 
correlation assumptions, different measure- 
ment error processes, etcetera, etcetera. 
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In principle, a global sensitivity study 
should be carried out with respect to all 
dimensions of the model in one grand 
exercise. Alas, the mathematical/computa- 
tional problems in dealing with the list of 
etceteras are very severe. But since the longest 
journey begins with a single step, a piecemeal 
approach is proposed in which the sensitivity 
analysis is carried out with respect to a 
limited number of dimensions of the model. 
The parameters that lend themselves to the 
most congenial analysis are regression coeffi- 
cients, but I can give you some interesting 
and useful results on errors in variables 
(Steven Klepper and myself, 1984), and on 
the distribution of residuals (my 1981, 1983a, 
1984 articles, and C. Z. Gilstein and myself, 
1983a; b). 

When you review a global sensitivity anal- 
ysis, you need ask yourself two important 
questions: is the dimension of the model 
space adequate? Is the neighborhood of prior 
distributions the right width—wide enough 
to include all sensible distributions but not 
so wide that it includes nonsensical ones? I 
interpret the comments on Cooley and Leroy 
by McAleer et al. to amount to a healthy 
discussion of exactly these two issues. This I 
believe is precisely the form that debates 
about empirical results ought to take. Mc- 
Aleer et al. find Cooley and Leroy’s space of 
models inadequate because it includes no 
parameters for the dynamics, and they find 
the neighborhood of priors to be both too 
wide (allowing funny linear restrictions) and 
too narrow (some of the free variables might 
be doubtful). The very fact that they are able 
to make these comments reveals the value of 
the global sensitivity framework for focusing 
the issues. 

McAleer et al.’s “most serious” charge is: 


Unless extreme bounds are presented 
for all possible classifications of vari- 
ables as doubtful and free, an observer 
cannot be certain that the selection does 
not constitute a “con job.” Selectivity 
in regression reporting therefore has as 
an exact analog in EBA the different 
classifications of variables as doubtful 
and free. [p. 298 
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This charge seems to be based on the belief 
that the distinction between free and doubt- 
ful variables is altogether arbitrary. Actually 
the split should be selected to represent as 
accurately as possible the other relevant in- 
formation that is required to draw sensible 
inferences from the given data set. When 
readers differ concerning their willingness to 
believe and/or to use other relevant infor- 
mation, then a menu of inferences should be 
presented, and as clear as possible a state- 
ment should be made about the assumptions 
that are necessary to make one inference or 
another. When the menu isn’t broad enough 
to suit your tastes, there is no reason to 
believe the inferences claimed by the author. 
For example, McAleer et al. find the menu of 
inferences offered by Cooley and Leroy to be 
uninteresting because the models include no 
parameters for dynamics. McAleer et al. seem 
not to have been “conned.” Why are they 
worried about the intelligence of the rest of 
us? Thus I think a global sensitivity analysis 
is neutral at worst with respect to dishonesty. 
After all, the finding that a data set does not 
admit a sturdy inference is news worthy of 
publication. On the other hand, current in- 
stitutions clearly encourage, and have pro- 
duced, either delusion or deceit. 


WW. A Sugar Pill for a Nearly Terminal Patient 


An epidemic of overparameterization de- 
bilitates our data analyses. We need strong 
medicine to combat this disease. I know a 
global sensitivity analysis is a bitter pill to 
swallow. But try it, I think it’s going to make 
us all feel much better. Maybe not entirely 
well, but better anyway. The sugar pill that 
McAleer et al. offer has the pleasant taste of 
the familiar, but past experience suggests 
that it won’t do any good. 

Global sensitivity analysis can deal in 
principle with all varieties of parameters. 
“Extreme bounds analysis” is one example 
of a global sensitivity analysis. In order to 
make clear how the proposal of McAleer 
et al. compares with “extreme bounds analy- 
sis,’ we need to focus on the problem for 
which the “extreme bounds analysis” is in- 
tended, namely the choice of variables. The 
comments that follow apply equally well to 
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other parameter spaces, since the competing 
methodological approaches are the same re- 
gardless of the nature of the statistical as- 
sumptions selected by different parameters. 
In particular, the complaint that “extreme 
bounds analysis” doesn’t deal with serial cor- 
relation, nonnormality, etcetera, is quite ir- 
relevant. After all, it is hardly reasonable to 
complain that brain surgery can’t cure a 
hangnail. 

What McAleer et al. propose for the prob- 
lem of choice of variables is a combination 
of backward and forward step-wise (better 
known as unwise) regression. The variables 
are divided into three groups, say x(1), x(2), 
and x(3). The first equation that is estimated 
includes all the variables from the sets x(1) 
and x(2) and excludes all the variables from 
the set x(3). This “general model” is sub- 
jected to a sequence of tests to determine if 
subsets of the variables comprising x(2) can 
be omitted. The order for imposing the 
restrictions and the choice of significance 
level are arbitrary, though in some cases set 
by convention. Thus results a “preferred 
model.” Then this preferred model is sub- 
jected to a battery of “specification error” 
tests to determine if variables in the subset 
x(3) should be included. Again the order and 
the levels of significance are arbitrary. So is 
the split into the subsets x(1), x(2), and 
x(3). What meaning should be attached to 
all of this? 
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An Experimental Test of the 
Consistent-Conjectures Hypothesis 


By CHARLES A. HoLT* 


A common way of analyzing multiperiod 
oligopoly models without dynamic interac- 
tions in the payoff structure is to compute a 
Nash equilibrium for each period taken sep- 
arately. Many economists believe that behav- 
ior in a repeated market game cannot be 
predicted accurately with a period-by-period 
sequence of such “static” Nash equilibria, 
but an explicitly dynamic analysis can be 
extremely difficult unless the class of feasible 
dynamic strategies is restricted. 

There is an embarrassing multiplicity of 
alternative oligopoly “solutions” that are 
computationally less complex than game- 
theoretic approaches to multiperiod games. 
Many of these alternative solutions can be 
classified as conjectural variations models in 
-which firms are assumed to conjecture that 
changes in their own decisions will induce 
reactions by other firms. These reactions are 
typically assumed to be characterized by 


*Department of Economics, University of Virginia, 
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Hauck, and Anne Villamil assisted in administering the 
experiments. Peggy Claytor assisted in the preparation 
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Novales, Robert Porter, Roger Sherman, and Joel 
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1James Friedman (1977) discusses the existence of 
Nash equilibria in a general class of reaction function 
strategies, but one cannot actually compute nondegener- 
ate equilibrium reaction functions for even the simplest 
quadratic payoff structures. More severe restrictions on 
the strategy spaces can produce results. For example, 
Richard Cyert and Morris DeGroot (1970) use back- 
ward induction to compute Nash equilibrium sequences 
of outputs for a finite horizon duopoly model in which 
firms make output decisions in alternate periods. Fried- 
man’s “balanced temptation equilibrium” is a Nash 
equilibrium for a supergame in which firms choose 
contingent strategies that specify an equilibrium output 
level and a commitment to a permanent switch to the 
firm’s static Cournot output if another firm increases its 
output above its equilibrium level. Edward Green and 
Robert Porter (1984) have analyzed a stochastic gener- 
alization of this balanced temptation equilibrium. 


functions that are locally linear. Almost any 
configuration of decisions can be an equi- 
librium for some conjectured reaction func- 
tions, so these models have little empirical 
content unless the reaction functions them- 
selves are determined endogenously. 

Timothy Bresnahan (1981) has proposed a 
consistency condition that can often be used 
to determine specific conjectured reactions. 
Martin Perry provides a clear explanation of 
this consistency condition in the context of a 
duopoly in which firms’ decisions are output 
quantities: 


Each firm’s first-order condition de- 
fines its profit-maximizing output as a 
reaction function on (1) the output of 
the other firm and (2) the conjectural 
variation about the other firm’s re- 
sponse. Thus a conjectural variation by 
one firm about the other firm’s re- 
sponse is consistent if it is equivalent to 
the derivative of the other firm’s reac- 
tion function with respect to the first 
firm’s output at equilibrium. 

[1982, p. 197] 


Many economists have found this notion of 
consistency to be appealing; Perry cites a 
large number of recent working papers on 
the theoretical properties of consistent-con- 
jectures equilibria. 

Although not explicitly dynamic, the con- 
sistent-conjectures equilibrium (CCE) ap- 
proach initially seemed plausible to me be- 
cause it predicts deviations from a static 
Nash equilibrium that are qualitatively con- 
sistent with the data reported in several pub- 
lished laboratory experiments with student 
subjects. These experiments, however, were 
not designed to provide a clear distinction 
between the CCE and other equilibrium con- 
cepts. This paper reports the results of an 
experiment designed specifically to test the 
consistent-conjectures hypothesis. 
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In Section I, the computation of a con- 
sistent-conjectures equilibrium is explained 
in the parametric context that is used to 


construct the experiment. Section II contains . 


a discussion of how the payoff structures 
used in the previous laboratory experiments 
must be modified to permit a good test of the 
consistent-conjectures hypothesis. In Section 
III, I report the results of an experiment in 
which the theoretical predictions of the static 
Nash and consistent-conjectures equilibria 
are quite different. The data are clearly in- 
consistent with the CCE hypothesis. A re- 
lated experiment is discussed in Section IV, 
and Section V contains a conclusion. 


I. The Consistent-Conjectures Hypothesis 


The notion of a consistent-conjectures 
equilibrium is easily explained for a homoge- 
neous-product duopoly in which variable 
costs are zero and industry demand is linear: 
p=A- B(x,+X,), where A>0, B>0, p 
denotes price, and x, denotes the output of 
firm i. The profit function for firm i is 
x;(A — Bx, — Bx). 

The first-order condition for the profit- 
maximization problem for firm i is 


(1) A Bx,-2Bx,— Bx,A,=0, 
(i=1,2; j #2), 


where A, \j = dx; ;/ dx; The conjectural varia- 
tion A, is assumed to be a constant.? 

The two equilibrium outputs cannot be 
determined from the two equations in (1) 
unless the À; conjectural-variation parame- 
ters can be determined. To do this, Bresna- 
han uses a consistency condition that the 
actual profit-maximizing reaction of the ith 
firm’s output to a change in x, must be equal 
to the A, conjecture that characterizes the 
beliefs of firm j. Suppose that x, changes by 
an amount of dx, Then Bresnahan com- 
putes the ith firm’s profit-maximizing re- 


?Bresnahan shows that the consistent conjectural 
variations will be constants when the profit function is 
quadratic. 


HOLT: CONSISTENT-CONJECTURES HYPOTHESIS 315 


sponse to this change by totally differentiat- 
ing equation (1) to obtain 


(2) ~ Bdx,—2Bdx,~ Bh,dx,=0, 
(i=1,2; j #i). 


Dividing (2) by dx, and using the definition 
of À; one can express (2) as 


(3) ~ B—2Bh,— Bd,A,=0, 
(i=1,2; j¥i). 


It follows from the two equations in (3) that 
A; =A,=-—1. Then (1) implies that x; +x; 
=A /B, so price and profits are zero for the 
consistent-conjectures equilibrium in this ex- 
ample.? Note that the industry output equals 
A/B, but the consistent-conjectures equi- 
librium outputs need not be equal in this 
example. This is because the graphs of the 
reaction functions that satisfy the con- 
sistency requirement in the example are over- 
lapping straight lines. 


3The CCE is a pair of outputs, x, and x; each firm 
knows the other’s output with certainty and each firm 
calculates that a deviation will be unprofitable given the 
conjectured reaction of the other. The word conjecture 
itself connotes uncertainty, so it is natural to consider 
whether the derivation of the CCE in the text is affected 
by such uncertainty. Suppose that firm i is uncertain 
about the jth firm’s reaction, and let the ith firm’s 
conjectures about the other firm’s reaction be repre- 
sented by a random variable A, with expected value A,. 
Also, U,(-) indicates a utility function for firm i, and 
E,{-} indicates an expectation with respect to the ith 
firms subjective distribution for A,. The first-order 
necessary condition for the maximization of expected 
utility is 


E,{ Ur (Ax 


me Bx;X;— Bx?) 


x | A- Bx, -2Bx;— Bx,A,]} =0. 


Note that the random variable i; appears only in the 
square brackets in the first-order condition. This is 
because the only uncertainty for firm i in this analysis is 
about the jth firm’s reaction to a change in x; It 
follows from this observation and an assumption that 

U/(-)> 0 that the necessary condition above reduces to 
equation (1) in the text with A, = E; {A, }. 
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The consistent-conjectures equilibrium 
concept can be applied when decision vari- 
ables are prices and there are more than two 
firms. When the demand is linear, the prod- 
uct is homogeneous, and all firms have iden- 
tical constant average costs, Morton Kamien 
and Nancy Schwartz (1983) show that the 
CCE price equals average cost and profits 
are zero regardless of the number of firms 
and regardless of whether the decision vari- 
ables are prices or quantities. The predicted 
“competitive” result in all cases other than 
monopoly in this context is the basis of the 
design of the experiment discussed in Sec- 
tion III. 


TI. Evidence from Previous Experiments 


The first question that should be addressed 
is whether the popular static Nash equi- 
librium approach can explain behavior in 
multiperiod market experiments. F. Trenery 
Dolbear et al. (1968) reported data showing 
that behavior in multiperiod duopoly experi- 
ments deviates systematically from a static 
Nash equilibrium. Their subjects were stu- 
dents who chose prices simultaneously at the 
beginning of each “period.” I will only dis- 
cuss the “complete information” experiments 
in which subjects were given a payoff table 
that relates price choices to payoffs in pen- 
nies.* The subject’s price choice determined a 
row in the table, and the average of the 
prices of the subject’s competitors deter- 
mined a column. The payoff entries in the 
table were computed with a quadratic profit 
function that resulted from a demand func- 
tion with some product differentiation. Pay- 
offs were rounded off to the nearest penny, 
and as a result, there were two symmetric 
Nash equilibria in prices at common prices 
of 17 or 18. If subjects had been able to 
collude, they could have maximized their 


4 Dolbear et al. also considered an “incomplete infor- 
mation” condition. The average level of price choices 
was approximately the same under each information 
condition, but there was less dispersion in the incom- 
plete information experiments. Their paper provides an 
interesting analysis of the effects of information and the 
number of sellers on the degree of tacit collusion. 
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FIGURE 1, PRICE AVERAGES FOR THE 12 DUOPOLY 
EXPERIMENTS WITH COMPLETE INFORMATION 
REPORTED IN DOLBEAR ET AL. 


joint profit by raising prices to 23. However, 
subjects were not able to communicate. 

In each market experiment, the subjects 
made simultaneous price decisions 15 times, 
but they were not told the number of repe- 
titions in advance. The average price for each 
experiment was obtained by averaging all 
prices for periods 8 through 12. There were 
12 duopoly experiments with complete infor- 
mation, and the average price in each experi- 
ment is represented by a large dot on the 
horizontal price scale in Figure 1. The aver- 
age price across all 12 experiments was 19.5, 
and Dolbear et al. concluded that these data 
indicate some tacit collusion in the sense that 
average prices and profits exceed the levels 
determined by a static Nash equilibrium in 
prices. Using the parameter values for the 
Dolbear et al. profit function, my earlier 
paper (1980) calculated the consistent-con- 
jectures equilibrium price to be 19.2 in this 
context, and this is quite close to the ob- 
served price average. 

Of course, these experiments were not de- 
signed to test the consistent-conjectures equi- 
librium, and there are several obvious ways 
in which the experiments do not provide a 
satisfactory test of this equilibrium concept. 
First, the subjects were required to make 
integer-valued price choices, but the CCE 
price was not an integer. Second, there is net 
much difference between the static Nash and 
the CCE prices. (This problem was even 
more severe for the oligopoly experiments 
with four subjects.) Finally, the word “com- 
petitors” in the subjects’ payoff table may 
have suggested a particular type of behavior.’ 


>Roger Sherman warned me about using suggestive 
words, but I made the same mistake myself. In one of 
my pilot experiments, the term “oligopoly game” ap- 
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Next, consider the previous section’s quan- 
tity-choice model with a linear market-de- 
mand function and a common, constant 
average cost. The symmetric, static Nash 
(Cournot) equilibrium when strategies are 
output quantities will result in a price that 
is greater than average cost and less than 
the price resulting from perfect collusion. 
In contrast, the consistent-conjectures equi- 
librium in this context will result in com- 
petitive outputs that drive price down to 
average cost and profits to zero. Therefore, 
homogeneous-product oligopoly experiments 
with quantity-setting subjects and constant 
average costs may provide a good opportuni- 
ty to discriminate between the static Nash 
and the consistent-conjectures theories. 

Lawrence Fouraker and Sidney Siegel 
(1963) reported the results of some com- 
plete-information duopoly and triopoly ex- 
periments with these characteristics. The col- 
umns in their payoff table corresponded to a 
subject’s own output choices, which were 
integers between 8 and 32. The row was 
determined by the “Quantity produced by 
my competition,” and this quantity could be 
between 8 and 64. Outputs between 33 and 
64 were actually possible in the triopoly ex- 
periments because the “competition” con- 
sisted of two other subjects. For a duopoly, 
the collusive industry output was 30 (15 per 
subject), the theoretical Nash/Cournot in- 
dustry output was 40 (20 per subject), and 
the competitive industry output was 60 (30 
per subject). As indicated in the previous 
section, 60 is the output predicted by the 
CCE in this context. Fouraker and Siegel do 
not seem to have noticed that the rounding 
off of payoffs to the nearest half-penny re- 
sulted in two symmetric Nash equilibria: one 


peared on the receipt form to be completed by subjects 
at the end of the experimental session. This form was 
passed out at the beginning of the experiment, and one 
of the subjects who noticed the oligopoly phrase later 
remarked that the phrase “gave it away.” He remem- 
bered seeing an assertion in a textbook that oligopolists 
would collude to maximize joint profit. This subject was 
in the only duopoly pair (out of four pairs) that was able 
to reach the collusive output combination in the first 
market experiment. All data from this pilot experiment 
were disregarded, and the wording of the receipt form 
was changed. 
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at an industry output of 40 and another at 
an industry output of 44.6 

There were 16 complete-information du- 
opoly experiments in this series (Experiment 
10). Instead of averaging, Fouraker and Siegel 
used the subjects’ decisions in the twenty-first 
period as an indicator of equilibrium behav- 
ior. The period-21 industry outputs were 
scattered fairly uniformly over the range from 
the collusive industry output (30) to the com- 
petitive (and CCE) industry output (60).’ 

The failure of outputs to rise to the CCE 
level in many markets may have been due to 
the fact that the profit was zero because price 
equaled average cost at this level. Subjects 
were told in the instructions that if they 
follow instructions and make “appropriate 
decisions,” they “may earn an appreciable 
amount of money...but poor choices will 
result in small or no profit to you.” Thus 
there is a possibility that the wording of the 
instructions made it less likely that the CCE 
result with zero profits would be observed. In 
my own experiments, subjects often appear 
to be frustrated after periods of very low 
profits, and such periods are usually followed 
by large output reductions that raise profits 
considerably. 

There is, for me, a more compelling reason 
to expect that the outputs of 30 per duopolist 
would not be frequently observed in the 
Fouraker-Siegel duopoly experiments. Note 
that each subject is restricted to choose an 
output that is less than or equal to 32. The 
payoff table used by Fouraker and Siegel 
shows profits for values of the output of the 
“competition” between 8 and 64. In my 
opinion, each subject in the duopoly experi- 
ments was likely to realize that the outputs 
from 33 to 64 were irrelevant and, of course, 
no outputs above 32 were ever observed. If 
the output of the competition is less than 33, 
then it is a property of their table that any 
output below 28 will guarantee the subject a 
positive profit, regardless of what the com- 
petitor does. This truncation of the relevant 
payoff table caused by exogenous limits on 


®See the profit table in their appendix IV. 
7The industry outputs in period 21 were 25, 30, 30, 
32, 33, 38, 39, 40, 40, 44, 45, 49, 50, 55, 59, and 60. 
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output choices implies that the CCE profit 
of zero can be strictly dominated.® In par- 
ticular, if both subjects were choosing out- 
puts of 30 and earning no profit, then either 
one could cut output to 15 and earn at least 
7.5 cents per period because the other seller’s 
output cannot exceed 32. 

This truncation argument does not apply 
in the triopoly experiments because the com- 
petition consists of two subjects, and there is 
no output decision a subject can make that 
will ensure a positive profit when each of the 
other two sellers chooses an output of 32. In 
fact, behavior in the triopoly experiments did 
seem to be much more competitive. The static 
Nash-equilibrium industry output for the tri- 
opoly was either 45 or 48.9 The competitive 
and CCE output was 60, and the actual 
outputs in period 21 for the 11 triopoly 
markets were 40, 44, 46, 47, 51, 58, 59, 59, 
62, 63, and 70. The median industry output 
of 58 is quite close to the CCE prediction of 
60. An industry output of 58 with an ap- 
proximately symmetric output configuration 
would result in earnings of only $.02 per 
subject per period in 1960 dollars. 


HI. An Experimental Test of the 
Consistent-Conjectures Hypothesis 


It follows from the above discussion that 
an experiment designed to test the con- 
sistent-conjectures hypothesis should have 
the following characteristics: (a) potentially 
suggestive words such as “competitors” 
should not appear in the instructions and 
payoff tables, (b) the CCE decisions should 
be integers, (c) the profit per hour per sub- 
ject at the CCE should be reasonable, and 


® This is a serious limitation of the Fouraker-Siegel 
experiments because the main objective of these experi- 
ments seemed to have been to determine the proportions 
of duopoly pairs which could be best classified as either 
collusive, Cournot, or competitive. The competitive or 
“rivalistic” outputs of 30 probably did not have a 
chance. In a different context, James Murphy (1966) has 
shown that truncation of the payoff table can have a 
major effect on experimental results. 

9 The output of 45 was implied by the profit-function 
parameters, but outputs of 16 for each subject con- 
stituted a Nash equilibrium for the payoff table that was 
used. 
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(d) there should be no decision a subject can 
make that ensures a profit that will always 
exceed the CCE profit level. 


A. The Payoff Structure 


Bresnahan’s original analysis of the CCE 
was for a duopoly in which firms’ decision 
variables are quantities. As indicated in the 
previous section, models with quantity-set- 
ting duopolists are convenient because it is 
easy to choose market parameters that yield 
very distinct predictions for the Cournot and 
the consistent-conjectures equilibria. The ex- 
periment reported in this section involved 
subjects who chose output quantities.!° Sub- 


jects’ profits depend on these output choices, 


and the Profit Table (Table 1) was computed 
from equation (1) with A=12 and B=1/2. 
In addition, $.45 was added to each of the 
resulting profit entries. A calculus argument 
can be used to show that the outputs in a 
symmetric, collusive equilibrium are 6 per 
subject and the static Nash/Cournot outputs 
in a symmetric, collusive equilibrium are 8 
per subject. Outputs are integer valued in the 
experiment, but this does not affect the collu- 
sive and Nash equilibria. For example, if 
both subjects choose outputs of 8, then a 
unilateral, integer-valued deviation will not 
increase a subject’s profit given the Cournot 
conjecture. Because of the rounding off of 
profits to the nearest penny, there are also 


10Tn modeling actual market situations, the choice of 
how to model firms’ strategies (as output quantities, 
prices, or something else) is very important. The specifi- 
cation of strategies is not arbitrary. In some markets, 
firms choose catalogue prices independently and then 
produce to order. Firms in such markets choose prices 
independently, but quantities may depend on rivals’ 
prices, so the appropriate decision variable is price. In 
other markets, key production decisions are made inde- 
pendently in advance, but the price at which a firm’s 
output can be sold depends on other’s quantities. Those 
who use models with quantity-setting firms are presum- 
ably considering this type of market. Bresnahan’s ex- 
position is for quantity decisions, and it is appropriate 
to conduct an experimental test of the CCE with quan- 
tity decisions even if one believes that models with 
quantity-setting firms are unreasonable for most markets. 
A useful equilibrium concept should have the property 
that it yields good predictions for both specifications of 
decision variables, price and quantity. 
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TABLE 1— PROFIT TABLE? 
Your Output 














g 17/51 50 48 45 41 36 30 23 15 6 
6 16/53 52 51 48 45 40 35 28 21 12 
8 15155 55 54 52 49 45 40 34 277 19 
2 14|57 57 57 55 53 49 45 39 33 25 
& 131/59 60 60 59 57 54 50 45 39 32 
B 12|61 62 63 62 61 58 55 50 45 38 
s 11/63 65 66 66 65 63 60 56 51 45 
S 10/65 67 69 69 69 67 65 61 57 SI 
© 9/67 70 72 73 73 72 70 67 63 58 
8|69 72 75 76 77 76 75 72 69 64 

71 75 78 80 81 81 80 78 75 71 

73 77 81 83 85 85 85 83 81 77 

75 80 84 87 89 90 90 .89 87 84 

77 82 87 90 93 94 95 94 93 90 





*Shown in pennies 


two asymmetric Nash equilibrium configura- 
tions: one with outputs of 7 and 9 and 
another with outputs of 6 and 10. In all 
cases, however, the industry output is 16 in a 
Nash equilibrium. 

It follows from the calculations in Section 
I that the consistent conjecture is — 1 in this 
context, and any combination of outputs that 
sum to 24 constitutes a CCE. These output 
combinations lie on the diagonal with $.45 
profits in the Profit Table. Starting on the 
diagonal, if one subject increases or de- 
creases output by an integer amount, the 
other subject is conjectured to make an equal 
output change in the opposite direction. Thus 
the new output pair would again be on the 
$.45 profit diagonal, so the deviation would 
not increase the subject’s profit, given the 
consistent conjecture. 

The collusive industry output of 12 yields 
earnings of $.81 per subject, the static 
Nash/Cournot industry output of 16 yields 
earnings of $.77 per subject in the symmetric 
case, and the CCE industry output of 24 
yields earnings of $.45 per subject. The ex- 
periment was not designed to distinguish 
noncooperative and collusive behavior, but 
neither of these modes of behavior yields 
outputs and profits that are close to those 


—15 -27 -40 -54 -69 -85 ~102 —120 
—8 -19 -32 -45 -60 -75 -92 —109 
0 -11 -23 —36 -50 -65 —81 -98 
7 -3 -15 -27 -41 -55 -7 -87 
15 5 —6 -18 -31 -45 ~-60 -76 
2 B 2 -9 —22. -35 -50 :—65 
30 21 ll 0 -12 -25 -39 -54 
37 29 19 9 -3 -15 -29 -43 
45 37 28 18 7 -5 —18 -32 
52. 45 36 27 16 5 ~8 -21 
60 53 45 36 26 15 3 -10 
67 61 53 45 35 25 13 1 
75 69 62 54 45 35 24 12 
82 77 70 63 54 45 34: 23 


implied by the consistent-conjectures hy- 
pothesis in this context.!! The high output 
levels (13 to 22) were included so that no 
output decision would guarantee a profit that 
exceeds the CCE level of $.45 per period. 

The $.45 can be thought of as a normal 
rate of return when price equals average cost 
and economic profits are zero. Subjects were 
also given an initial stake of $.50 to cover 
any early losses. The announcement used to 
solicit subjects stated: “Although earnings 
cannot be predicted precisely, they will aver- 
age about $6 per hour.” The experiments 
were run at a pace of about 13 periods per 
hour, so the $.50 stake and the CCE profit 
of $.45 per period would result in earnings of 
about $6 per hour. 


NAn increase in the A parameter will increase the 
spread between the Cournot and collusive output deci- 
sions, but this will increase profits and make the experi- 
ments more expensive to run. The use of a fixed cost to 
lower all profit entries is not possible because the profit 
at the consistent-conjectures equilibrium should be suffi- 
ciently positive. A reduction in the B parameter will 
also increase the spread between the Cournot and collu- 
sive outputs, but the resulting flatness in the payoff 
structure results in multiple Cournot equilibria when 
profits are rounded off to the nearest penny. 


320 THE AMERICAN ECONOMIC REVIEW 


B. Subjects and Procedures 


The subjects were students in introductory 
and intermediate economics classes at the 
University of Minnesota. The instructors in 
these classes had not discussed experimental 
economics or formal oligopoly theory. The 
subjects had no previous experience with 
economics experiments. 

Subjects were given about 10 minutes to 
read the instructions, which are available 
from the author on request. An additional 
paragraph in the instructions was read aloud 
by one of the people conducting the experi- 
ments. The purpose of this additional para- 
graph was to convince the subjects that the 
“other seller” in “a nearby room” was actu- 
ally a person (not a computer). 

The subjects were also given a Decision 
Sheet that revealed the “position number” of 
the other seller in that subject’s market. The 
other sellers were seated in a separate room. 
First there was a “trial period,” in which 
subjects marked their “output choices” on 
their Decision Sheets. Then they were told 
the output choice of the other seller, and 
they were asked to use the payoff table to 
compute both their own and the other seller’s 
profit. This allowed us to check the subjects’ 
understanding of the payoff table without 
suggesting anything by the use of hypotheti- 
cal outputs to illustrate the computation of 
profits. In each subsequent period, we col- 
lected the Decision Sheets, computed profits, 
and paid the profits earned before the begin- 
ning of the next period. Subjects in the same 
room were spaced so that they would not be 
able to see exactly how much money others 
were earning. Subjects were also invited to 
write brief “explanations” of their decisions 
on their Explanation Sheet. 

Subjects will naturally be curious about 
when the experiment will end, and I think 
the best way to deal with this is to be explicit 
about the stopping rule. A random stopping 
rule was used to avoid end effects. Subjects 
were told that there would be at least 7 
periods and that there was a probability of 
1/6 that period 7 and each following period 
would be the final period. The final period 
was determined by a six on the throw of a 
die, but we used the same sequence of die 


JUNE 1985 


throws for all subjects. The throw of the die 
was recorded on the Decision Sheet. 

There were 24 subjects that will be labeled 
S1, S2, etc. There were 12 initial pairings of 
subjects, and all subjects participated in a 
“first market” that was terminated by a throw 
of the die after 13 periods for all pairs. In 
order to check for experience effects, 16 of 
these subjects were rematched and given a 
new Decision Sheet with the new position 
number of the other seller. A different se- 
quence of throws of the die was used, and 
this “second market” was terminated after 9 
periods. 


C. The Data 


The output choices for the 24 subjects who 
participated in the first market are shown in 
Table 2, and choices for the 16 experienced 
subjects who participated in the second 
market are shown in Table 3. The final-peried 
industry inputs (x,;+ x,) for all duopoly 
pairs are plotted along the market demand 
curve in Figure 2. There was some collusive 
behavior resulting in outputs of 6 per sub- 
ject, and there was rivalistic behavior re- 
sulting in industry outputs greater than the 
static Nash/Cournot industry output of 16. 
Regardless of whether the first-market and 
second-market data are considered sep- 
arately or together, the mean and median (or 
medians) of the final-period industry outputs 
are between 14 and 16. Earnings averaged 
about $8.50 per subject per hour. 

The data are clearly inconsistent with the 
CCE prediction of an industry output of 24, 
in my opinion. None of the final-period in- 
dustry outputs exceed 21. There was only 
one pair of subjects (S7 and $2 in the 
second market) with combined outputs that 
were often closer to the CCE level of 24 than 
to the static Nash/Cournot level of 16. The 
occasional high outputs of other subjects 
usually appear to be attempts to punish a 
rival for not reducing output. For example, 
subject S3 had been in a collusive duopoly 
in the first market, but $3 was not able to 
induce S6 to collude in the second market. 
Apparently frustrated, S3 increased output 
from 6 to 19 in period 4 and then returned to 
6 in period 5. 
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TABLE 2~~ FIRST-MARKET OUTPUT CHOICES FOR SUBJECTS S1—S$24* 


Period S1 S2 83 S4 S5 S6 S7 S8 S9 S10 S11 $12 
1 10 6 10 8 8 10 12 8 10 8 10 10 
2 9 10 8 10 8 8 14 9 9 10 4 8 
3 10 11 8 6 7 7 13 6 11 9 10 10 
4 8 4 6 7 7 9 13 7 9 8 4 8 
5 8 10 6 6 8 7 11 8 8 T 10 10 
6. 10 9 6 6 8 10 11 10 7 7 7 10 
7 8 10 6 6 10 8 9 -10 7 -7 7 8 
8 9 8 6 6 10 8 11 9 8 7 7 8 
9 10 10 6 6 10 8 10 10 7 ` 10 7 8 
10 9 9 6 6 9 -9 10 9 8 10 22 8 
11 8 8 6 6 9 13 10 9 9 9 7 10 
12 7 7 6 6 9 6 10 9 8 8 7 8 
13. 6 6 6 6 9. 8 10 8 7 7 7 8 

S13 S14 S15 S16 S17 S18 S19 -S20 S21 $22 823 S24 
1 8 9 7 10 8 7 9 10 6 9 8 4 
2 7 8 9 13. 6 8 5 9 6 8 9 5 
3 6 9 6 Aia 8 6 9 9 6° 8 7 9 
4 9 8 7 9 8 9 8 8 6 8 8 "13 
5 8 8 7 8 8 6 6 9 8° 8 11 9 
6 7 8 14 -6 7 9 8 9 8 8 10 8 
7 8 8 8 11 8 6 10 9 8 6 9 7 
8 8 8 7 5 8 8 9 8 7 6 8 7 
9 8 8 6 6 8 9 7 8 6 7 7 8 
10 8 8 6 5 6 10 9 8 6 6 7 8 
11 8 8 6 6 8 7 8 8 6 6 8 asi 
12 8 8 6 6 8 6 8 8 6 6 7 8 
13 8 8. 6 6 8 8 8 8 6. 6 8 - 6 


*Subject S1 was paired with $2, S3 with S4, ete. 


TABLE 3—SECOND-MARKET OUTPUT CHOICES FOR SUBJECTS S1-S16 








Period S1 S4 -$3 S6 SS S8 ST S2 89 S12 S11 S14 S13 S16 S15 S10 





1 6 6 6 9 9 12 H 8 8 10 Te 7 6 10 10 8 
2 6 6 6 9 9. 12 11 10 9 .9 7° 7 8 10 8 9 
3 6 6 6 9 1, 9 1 10 8 9 7 7 8 6 7 8 
4 6 6 19 .9 9 9 11 10 8 8 7 7 6 8 6 7 
5 6 6 6 8 9 8 il 9 7 8 7 7 8 9 6 7 
6 6 6 7 8 8 8 11 i 7 8° 7 7 8 8 7 7 
7 - 6 6 6° 8 8 8 11 10 8 8 7 7 8 8 7 7 
8 6 6 8 8 7 8 11 10 8 8 7 7 8 8 7 7 
9 6 6 8 , 10 8 7 i 10 8 8 7 7 8 8 7 7 





*Subject $1 was paired with S4, S3 with S6, etc. 


A statistical analysis should begin with a characteristics are independent drawings 
consideration of why some duopoly pairs are from some population of possible character- 
more collusive than others. Variations in istics. Then it is natural to think of final- 
market outcomes may be due to variations in period industry outputs for either the first or 
variables not included in the oligopoly mod- second market (not both together) as being 
els discussed above, variables such as in- independent realizations of a random vari- 
dividuals’ willingness to experiment: with able. In the following discussion, the 8 fi- 
output changes. Suppose that individuals’  nal-period industry outputs in the second mar- 
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FIGURE 2. FINAL-PERIOD INDUSTRY OUTPUT 
FOR DUOPOLY MARKETS 


Note: © First-market duopoly output 
© Second-market duopoly output 


ket will be denoted by Q,, Q.,...Q, and the 
vector of these outputs will be denoted by Q. 
Consider a family of hypotheses of the form: 
Pr{Q,;<y}<1/2 for some y>21; i= 
1,...8. This family includes a hypothesis that 
the median of the industry outputs is 24, the 
theoretical prediction of the consistent con- 
jectures equilibrium. Let H, denote a par- 
ticular hypothesis in this family that corre- 
sponds to a particular value of y. It can be 
seen from a binomial probability table that 
Pr{Q|H, } s.0039 because all 8 industry 
outputs are less than 21. However, a rejec- 
tion of H, using a-classical hypothesis test 
would be ‘misleading if there were no other 
hypothesis that is reasonable given the data 
observed. But there are many reasonable al- 
ternatives in this case. For example, consider 
a hypothesis Hs: Pr{Q,;<16}=1/2, i= 
1,...8. This hypothesis implies that a median 
of the distribution is 16, the theoretical pre- 
diction of the static Nash equilibrium. It 
follows from simple binomial probability 


calculations that Pr{Q|H,,} =.2734, so the. 


likelihood ratio is greater than .2734/.0039. 
If the posterior probabilities for H,, and_H, 
are denoted by Pr{ H,,|Q} and Pr{ H,|Q}, 
respectively, then the ratio Pr{H,.|Q}/ 
Pr{ H,|Q} is more than 70 times as great as 
the corresponding ratio of prior probabili- 
ties. A Bayesian analysis of the final-period 
outputs for the first-market experiments 
yields even stronger conclusions. 
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IV. A Single-Period Duopoly Experiment 


The experimental design discussed above 
induces an infinite horizon in which the 
probability of termination determines the 
tradeoff between profit in the current period 
and profit in the future. In other. words, the 
probability of termination determines the rate 
of which profits are discounted. If the prob- 
ability of termination is low enough, subjects 
may be willing to make unprofitable output 
reductions in the hope of. inducing the other 
seller to cut output in the future. 

Roughly speaking, the behavior in the ex- 
periments discussed in Section III can be 
categorized as either collusive or noncooper- 
ative. I expected that an increase in the 
termination probability from 1/6 to 1 would 
result in no collusion. From a game-theoretic 
perspective, the static Nash equilibrium is 
appropriate for single-period games in which 
subjects are not able to use strategies that are 
contingent on decisions made in previous 
periods. Thus, single-period experimental 
markets would give the static Nash equi- 
librium its best chance. These markets may 
also yield even more rivalistic behavior. 

I conducted one set of experiments with 12 
subjects who participated in a series of 11 
single-period duopoly markets with the same 
payoff table that was used in the multiperiod 
experiments. The subjects were drawn from a 
pool of people who had previous experience 
with a different series of duopoly experi- 
ments with different payoff tables. Six sub- 
jects were seated in each of two large rooms, 
and subjects were spaced so that they were 
unable to determine the “position number” 
of any other subject in their own room. A 
research assistant was present in each room 
at all times. The instructions for these 
single-period experiments are available from 
the author on request. 

The experiment began with a trial period 
in which profits were computed but not 
paid. This was followed by 10 single-period 
markets. The aggregate data on individual 
choices for these markets are graphed in 
Figure 3, and data for particular subjects 
and their rivals are given in Table 4. The 
output choices are initially quite diverse, but 


VOL. 75 NO. 3 HOLT: CONSISTENT-CONJECTURES HYPOTHESIS. 323 
TABLE 4—SINGLE-PERIOD EXPERIMENTS: SUBJECTS’ OUTPUT CHOICES 
. WITH RIVALS’ CHOICES SHOWN IN PARENTHESES _ 

Period S25 S26 - $270 528: $29 530 S31 S32 533 S34 S35 S36 
Trial © 7(8) 8M 20O 1J 5M 7 BM 703 6&8) 8KG 10- s40 
1 S10 8&7 9(6) 10(5) 8(6) 6(9) 11(8) 6&8) X 8A) 18) , 19) 
2 6(10) 8(9) XD 107 88) 106) 108) 79) X8) 88) 7100 810 
3 ED 810) 9(8) 9(9) 8(9) 8(8) 10(8) %6) XD D 8(8) “9(8) 

4 6(8) 98). 99) 89) 89) 2&9) 9(8) 68) 98) 86) a6) (9), 
5- 69) XD.. AJ XD XD 8I) (8) 89) X8) 88) 8(8) X6) 
6 19) 89) XN X8) X8) X8) 8(9)  8(9 X8) 89) 8(9% 98) 
7 K8) 9(9) 9(9) 9(9) 9(9) 9(9) 909) 8&8) 9(9) 88) 87 9(9) 
8 19) 98) 9(9) 98) 997) 89) 8(8) 8D XA 8 8(8) 98) 
9 78): 9(8) 9(8) 99) 98) 88) 87) 8D 8D 88 89, 99) 
10. K8) %8) 9(8) 8(8) 98) 810) 89) 88) 87) 89) 8&9)  10(8) 

profit by $.01 by switching from 9 to 8. If the 

ie ae outputs are 9 for one seller and 8 for the 

PONN OA AN AAR a T other, the profit is $.76 for the high-output 
seller and $.73 for the other. At outputs 8 

and 8, they each make $.77. To see why some 

2- e 7 TT Tg cra “9 1011 12 individuals were willing. to give up a penny 

_ of profit per period, I looked at the explana- 

tion sheets. There were several rivalistic com- 

A ae ments about relative profits. For example, 

Be ne ey se 7 8 een" one person remarked: “Only a $.01 loss oc- 

curs producing at 9 instead of 8. This keeps 

the other firm’s profits down.” This subject 

‘Pe 7 8 8 o oS 7 8 o oT ia did switch to 8 in the final period. Another 

subject, the only one to have an output of 10 

in the final period, remarked in period 4 that 

‘i when paired “...against a firm with lower 

ks eee | Ee ee aa “i output than mine, I make the larger profit, 9 

Collusion Nash CCE Collusive Nash CE 


FIGURE 3. FREQUENCY OF INDIVIDUAL OUTPUT 
CHOICES IN THE SINGLE-PERIOD MARKET EXPERIMENT 


by period 7 two-thirds of the subjects are 
choosing outputs of 9. This is followed by a 
trend toward the symmetric Nash/Cournot 
outputs of 8, and 7 of the 12 subjects choose 
8 in the final period. As expected, there was 
no successful collusion in the later periods of 
this experiment. 

The frequency of rivalistic outputs of 9 in 
the intermediate periods is interesting. First, 
note that 9 is not very far from a Nash 
equilibrium in terms of profits. For the range 
of sellers’ outputs in the final periods, any 
seller with an output of 9 could only increase 


is an interesting number to produce... .” 
However, it is clear that no subject’s objec- 
tive was to maximize the difference between 
profits; if the other seller produces either 8 
or 9, then an output of 12 will maximize the 
difference between a subject’s own profit and 
that of the other seller. In retrospect, there 
probably would have been less variability in 


.the data if subjects in these experiments had 


not been given the complete information 
necessary to compute the other sellers’ profit. 


V. Conclusion 


In this paper, I compare the theoretical 
predictions of the consistent-conjectures hy- 
pothesis with data for individuals’ behavior 
in several laboratory experiments. In all ex- 
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periments discussed, subjects simultaneously 
choose either price or quantity in a sequence 
of market periods, and subjects are given 
payoff tables that provide “complete infor- 
mation” about the relationship between deci- 
sions and profits for all participants. 

My interpretation of the previously pub- 
lished experimental results is—the consis- 
tent-conjectures hypothesis provides a good 
explanation of the price choices made by 
subjects in the Dolbear et al. experiments, 
but the predictions of the consistent conjec- 
tures and static Nash equilibria are quite 
close. The predictions of these two equilibria 
are not close for the Fouraker-Siegel experi- 
ments with quantity-setting subjects. The 
CCE does not provide a good explanation of 
the output choices in the Fouraker-Siegel 
duopoly experiments, but its predictions look 
more reasonable in the triopoly experiments. 
The poor performance of the CCE in the 
duopoly case may have been because sub- 
jects’ profits were zero at the CCE and there 
were other output choices a duopolist could 
make that would ensure a strictly positive 
profit. 

This paper reports the results of a new set 
of duopoly experiments with complete infor- 
mation in which payoffs are positive at the 
CCE, and there is no decision that can 
guarantee a profit that exceeds the CCE 
profit. The consistent-conjectures equilib- 
rium does not provide good predictions in 
these experiments. The data are more con- 
sistent with the Cournot equilibrium, al- 
though several duopoly pairs managed to 
achieve perfect collusion tacitly. Thus, there 
is at least one simple payoff structure (with 
homogeneous products, linear demand, and 
constant average variable costs) in which the 
CCE predictions are clearly inaccurate. 

There are, however, several questions a 
skeptical reader may wish to consider. First, 
can laboratory experiments with individual 
decision makers be used to evaluate theories 
of the behavior of business firms? Many 
economists will give a negative answer, but I 
see nothing in the computation of a con- 
sistent-conjectures equilibrium that suggests 
that the arguments apply to business organi- 
zations but not to individuals. One obvious 
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difference between businessmen and the stu- 
dent subjects is that businessmen have more 
experience with the markets in which they 
operate. But when experience has been shown 
to have a significant impact on behavior in 
experiments, the effect has been to increase 
the frequency of collusion.’? Increased collu- 
sion in the experiments reported here would 
further skew the data away from the “com- 
petitive” CCE output prediction.’ 

A second issue is whether the inaccuracy 
of the CCE prediction derived in Section I is 
due to something other than the incon- 
sistency of conjectures. In particular, could it 
be the case that conjectures are consistent 
but that subjects are maximizing something 
other than profit? There was a slight tenden- 
cy toward rivalistic behavior in the single- 
period experiment, so one may wish to con- 
sider an objective function R, for the ith 
subject of the form: R,= 7, + w; (i =1,2; 
j#i); where 7,=x,(A~ Bx,— Bx), —1< 
w; <1. If the w; parameter is zero the subject 
is a profit maximizer, and as the w, parame- 
ter approaches —1 the subject becomes very 
rivalistic and seeks to maximize the dif- 
ference in profits. The first-order condition 
analogous to (1) is 


(4) A-Bx;—2Bx,;— Bx); 
+ w,[(A— Bx, -2Bx,)Aj— Bx,] =0. 
The consistency condition analogous to (3) is 

(5) -—B-2Bh,— BAA; 

+w,(— B-2BA,— BA,A,) =0, 
(§=1,2; j#i). 
The two equations in (5) imply that A; =À; 
12See Charles Plott (1982) for a discussion of the 
relationship between experience and collusion in labora- 
tory experiments. Plott also has an excellent summary of 


the arguments for and against using laboratory experi- 
ments to test industrial organization theories. 
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= — 1, so the consistent conjectures are not 
affected by the possible rivalistic nature of 
objectives. These conjectures and (4) imply 
that x,+x,;=A/B, so the CCE industry 
output is unchanged. Thus the inaccuracy of 
the CCE predictions in this context cannot 
be attributed to the possibility of nonzero 
values of the w, parameters. 

Finally, there is the question of the choice 
of the rule for ending the experiments. In 
experiments reported in this paper, the stop- 
ping rule was explicit, and a termination 
probability of 1/6 was used in the multi- 
period experiment. The choice of this par- 
ticular termination probability was arbitrary 
because there is no parameter in the theoreti- 
cal analysis of consistent-conjectures equi- 
libria that corresponds to a termination 
probability nor. is there a discount rate. The 
CCE concept is not explicitly dynamic; the 
timing of output deviations, initial reactions, 
and subsequent reactions by the deviant is 
not clear. As Perry points out: “The conjec- 
tural variation model is a simple static repre- 
sentation of the potentially complex dy- 
namics of an oligopoly, and consistency as 
defined [in a CCE]...is the simplest ade- 
quate static condition for rational behavior 
in such a model” (p. 200). 

The CCE did not provide a satisfactory 
representation of the dynamics in experimen- 
tal markets with a termination probability of 
1/6. I would expect to observe more collu- 
sion and less rivalistic behavior if the 
termination probability were even less than 
1/6. For termination probabilities that ex- 
ceed 1/6, I would expect behavior to con- 
‘form more closely to the predictions of the 
static Cournot model. In the single-period 
market experiments with a termination prob- 
ability of 1, the Nash/Cournot equilibrium 
provided accurate predictions, and there was 
no tendency to collude. 
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Rational Expectations and the Limits of Rationality: 
An Analysis of Heterogeneity 


By JOHN HALTIWANGER AND MICHAEL WALDMAN* 


A recurring controversy in economic 
thought concerns the conflict between the 
assumption of rationality and the fact that 
economic agents have limited capacities to 
process information.! For example, this con- 
flict was a factor in the marginalist debate of 
the 1940’s, and is a factor in the challenge to 
standard economic theory of Herbert Simon 
and his followers.” Recent refinements to the 
concept of rationality have brought this con- 
flict into sharper focus. That is, rationality 
no longer simply implies that behavior is 
determined by the maximization of a well- 
ordered function, Rather, it now typically 
implies the expected utility hypothesis of be- 
havior under uncertainty, and the rational 
expectations hypothesis for the formation of 
expectations. 

Those individuals who have attempted to 
provide alternatives to the rationality as- 
sumption have in general paid close atten- 


* Department of Economics, University of California, 
Los Angeles, CA 90024. We thank Robert Clower, Ian 
Novos, Mark Plant, Ear! Thompson, Susan Woodward, 
the participants of the Theory Workshop at UCLA, and 
two anonymous referees for helpful comments, and the 
Foundation for Research in Economics and Education 
for financial support. We accept responsibility for any 
remaining errors. 

1This conflict does not mean that agents who have 
limited capacities to. process information are not ra- 
tional under some broad definition of the term, but 
rather that they are not rational under the literature’s 
definition of the term “rationality.” Note, this limited 
ability to process information is sometimes referred to 
as bounded rationality. However, because of its frequent 
association with the related concept termed satisficing, 
we will refrain from using the term bounded rationality 
in this paper. 

?References to the marginalist debate of the 1940’s 
iniclude Robert Hall and Charles Hitch (1939) and Fritz 
Machlup (1946). References to the work of Simon and 
his followers include Simon (1959), Richard Cyert and 
James March (1963), Oliver Williamson (1975), and 
Richard Nelson and Sidney Winter (1982). See also Roy 
Radner (1975) for explicit modeling of Simon’s ideas. 
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tion to descriptive realism. In other words, 
the alternative models of the decision-mak- 
ing process which have been provided tend 
to match, at least to a first approximation, 
the manner in which decisions are reached in 
the real world. One aspect of the real world, 
however, has generally been ignored in these 
alternative models. Specifically, these mod- 
els, as well as most models that contain the 
rationality assumption, ignore the idea that 
agents tend to be heterogeneous in terms 
of information-processing abilities. That is, 
some agents in our economy are able to 
process information in a very sophisticated 
manner, while others are much more limited 
in their capabilities. In the present paper we 
attempt to investigate the ramifications of 
this type of heterogeneity. We do this by 
analyzing two simple models wherein agents 
differ in terms of their ability to form expec- 
tations. To keep the analysis tractable, in 
each of the models it is assumed that only 
two types of agents exist. Agents of the first 
type have unlimited abilities to form expec- 
tations, and thus have correct or rational 
expectations. These agents will be referred to 
as “sophisticated.” Agents of the second type 
are limited in their ability to form expecta- 
tions, and thus have incorrect expectations. 
These agents will be referred to as “naive.” 
Our goal is to characterize equilibria under 
this type of heterogeneity, and in the process 
identify situations in which sophisticated 
agents have a disproportionately large ef- 
fect on equilibrium, and situations in which 
naive agents have a disproportionately large 
effect.> 


3The term equilibrium in this paper simply refers to 
the outcome of the model, given an exogenous specifica- 
tion for the expectations of the naive. 
*Three recent papers which do consider the type of 
heterogeneity we consider are John Conlisk (1980), 
Thomas Russell and Richard Thaler (1985), and George 
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One might question our approach of look- 
ing at the equilibria of models that contain 
agents who have incorrect expectations. Some 
might argue that, since models with learning 
frequently converge to rational expectations 
equilibria, in the types of models we are 
investigating it only makes sense to investi- 
gate rational expectations equilibria. We 
disagree with this argument for three rea- 
sons. First, there are many important eco- 
nomic situations that are not repeated for the 
agents involved, and for these situations the 
fact that learning models converge to. ra- 
tional expectations equilibria is irrelevant. 
Examples include the career choice problem 
faced by the young, and the related decision 
concerning whether or not to attend college. 
Second, there are many economic situations 
that do repeat; however, for each repetition 
there is a proportion of agents who have no 
previous experience with the situation. An 
example of this is the problem consumers 
face when they must choose among different 
computer hardware systems. That is, for each 
new generation of computers there is likely 
to be a proportion of buyers who have not 
previously bought a computer system. Third 
and: finally, empirical evidence does not 
support the practice of restricting attention 
solely to rational expectations equilibria (see 
Kenneth Arrow, 1982, for a survey of this 
evidence). 

In Section I, each agent in the economy is 
faced with the problem of choosing a single 
path from a set of two, where the paths 
exhibit congestion effects. By congestion 
effects we mean that for any agent i, the 
higher is the number of other agents who 
choose the same path as the one chosen by 
agent i, the less well off is agent i. The model 


Akerlof and Janet Yellen (1985). The main difference 
between our paper and these papers is that we focus on 
the conditions that lead to sophisticated agents having a 
disproportionately large effect on equilibrium, and also 
on the conditions that lead to the naive having a dispro- 
portionately large effect—an issue not addressed in the 
above papers. 

5 Examples of papers wherein learning causes conver- 
gence to rational expectations equilibria include Cyert 
and Morris DeGroot (1974), and Stephen DeCanio 
(1979). 
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of this section might best be thought of as a 
stylized model of either the problem of career 
choice, or the problem of choosing a road 
with which to reach some final destination. 
In this setting we find that sophisticated 
agents have a disproportionately large effect 
on equilibrium. That is, congestion effects 
cause the equilibrium to more closely resem- 
ble what occurs when all agents have rational 
expectations than would be suggested by the 
relative number of sophisticated agents and 
naive agents in the population. 

The intuition behind this result is as fol- 
lows. Because of incorrect expectations, the 
allocation of naive agents to paths is biased 
relative to how agents are allocated when 
there are no naive agents. Sophisticated 
agents, on the other hand, anticipate this 
behavior and, because of congestion effects, 
compensate by having their behavior being 
biased in an exactly opposite manner. Or 
overall, sophisticated agents have a dispro- 
portionately large effect on equilibrium be- 
cause sophisticated agents anticipate the bias 
of the naive, and compensate in a way which 
tends to nullify this bias. 

In Section II we again look at the model 
developed in Section I, but we change the 
specification so that the model exhibits the 
reverse of what we previously referred to as 
congestion effects. In other words, for any 
agent i, the higher is the number of other 
agents who choose the same path as the one 
chosen by agent i, the better off is agent i. 
We will say that situations which exhibit this 
type of property exhibit synergistic. effects. 
Contrary to what we found in Section I, here 
it is the naive agents who have a dispro- 
portionately large effect on equilibrium. That 
is, synergistic effects cause the equilibrium to 
more closely resemble what occurs when all 
agents are naive than would be suggested by 
the relative number of sophisticated agents 
and naive agents in the population. 

The intuition behind this result is similar 
to the intuition given above. Because of in- 
correct expectations, the allocation of naive 
agents to paths is again biased relative to 
how agents are allocated when there are 
no naive agents. Furthermore, sophisticated 
agents again anticipate this behavior, but 
because there are synergistic effects, they now 
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compensate by having their behavior being 
biased in a manner similar to the bias of the 
naive, Or overall, naive agents have a dispro- 
portionately large effect on equilibrium be- 
cause sophisticated agents anticipate the bias 
of the naive, and compensate in a way which 
tends to reinforce this bias. 

In Section III we consider a simple model 
of the chain-store paradox (see Richard 
Selten, 1978; David Kreps and Robert 
Wilson, 1982; and Paul Milgrom and John 
Roberts, 1982, for papers on this issue). The 
key property of this model is that it is one 
where reputation effects are potentially im- 
portant. The basic result that emerges from 
the analysis of Section III is that, when 
reputation effects are potentially important, 
it is possible for either type of agent to be 
dominant. That is, under some parameteriza- 
tions sophisticated agents have a dispro- 
portionately large effect on equilibrium, while 
for other parameterizations the naive agents 
are the ones who have the disproportionately 
large effect. 

One might ask what conclusions can be 
drawn from the above results with regard to 
the common practice of assuming that all 
agents in the economy have rational expecta- 
tions. Our feeling is that, since agents in the 
real world are obviously heterogeneous in 
terms of information-processing abilities, the 
practice of assuming rational expectations is 
relatively more defensible when agents who 
can process information in a very sophisti- 
cated manner have a disproportionately large 
effect on equilibrium. Thus, our results sug- 
gest that for the analysis of situations that 
exhibit congestion effects, there are relatively 
strong justifications for assuming rational ex- 
pectations. However, for the analysis of 
situations that exhibit either synergistic ef- 
fects or the possibility for reputation forma- 
tion, the practice of assuming rational expec- 
tations would seem to be less defensible. 


I. Choosing Paths with Congestion Effects 


Here we consider the problem of agents 
choosing between two paths, where the paths 
exhibit congestion effects. By congestion 
effects we mean that for any agent i, the 
higher is the number. of other agents who 
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choose the same path as the one chosen by 
agent i, the worse off is agent i. Examples of 
real world choice situations that exhibit con- 
gestion effects are the career choice problem 
faced by the young, the related decision con- 
cerning whether or not to attend college, and 
the commuter’s problem of choosing be- 
tween alternate routes. 

As indicated above, each agent must 
choose between two paths, which we denote 
as A and B. Furthermore, it is assumed that 
this choice of paths is an irreversible choice, 
and is made simultaneously by all the agents 
in the population. If agent i takes path 
A, then his utility equals r,(N,,9,)—¢,. 
Similarly, if agent i takes path B, then his 
utility equals rz(N,,9,)—(C — c;). The term 
N,(N,) denotes the total number of agents 
who choose path A(B), while 6, and @, are 
random variables, the realizations of which 
are unknown at the date the participation 
decision is made. It is further assumed that 
agents are expected utility maximizers, which 
means that we need only be concerned 
with f,(N,) and f,(Np), where f,(N4) = 
Esdra (Na 04) and fg(Ng) = Eo, [re( Nop, 
@,)]. Formally, assuming that the paths ex- 
hibit congestion effects means assuming fj < 
0 and fg <0, where one of these inequalities 
is everywhere strictly negative. Note, c; and 
(C —c;) can be interpreted as representing 
either agent i’s underlying preferences for 
the two paths, or the costs incurred by agent 
i in taking each path. This latter interpreta- 
tion matches well with our description of the 
model as a model of commuting. That is, 
when thought of as a model of commuting, c; 
can be interpreted as the distance between 
agent i’s housing location and path A’s en- 
try ramp, while (C — c,;) can be interpreted 
as the distance between the housing location 
and path B’s entry ramp. 

The population consists of a continuum of 
agents who vary in terms of their values for 
c; In particular, the distribution of c,’s in 
the population is described by a density 
g(c,) dc; defined on the interval [0, C], where 
g( ) is continuously differentiable and non- 
zero everywhere in the specified interval. 
There are two types of agents in this popula- 
tion: sophisticated and naive. It is assumed 
that a proportion p of the total population is 
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sophisticated, 0 < p <1, while a proportion 
(1— p) is naive. Formally, this translates into 
assuming that the distribution of c,’s in the 
population of sophisticated (naive) agents is 
described by a density h(c;) dc; (j(c;) dep 
defined on the interval [0,C], where A( ) 
= pg( ) (JC) =~ p)g( )) everywhere 
in this interval. Note, we also assume 
SaO) > fol fEe(cde,)— C and fy(0) > 
fal f&g(¢;)dc;)— C. This pair of assumptions 
guarantees that, as long as 0< p <1, the 
equilibrium will be characterized by some 
agents taking each path. 

The only aspect of the model that remains 
to be specified concerns expectations. Expec- 
tations are relevant in that, prior to deciding 
which path to take, each agent forms expec- 
tations concerning the resulting value for 
Ja(Na)— fs( Ng). Sophisticated agents are as- 
sumed to have unlimited abilities to form 
expectations, and thus have correct or ra- 
tional expectations concerning the resulting 
value for f,(N4)— f,( Np). On the other hand, 
naive agents are limited in their ability to 
form expectations, but all have the same 
incorrect expectation concerning f4(N,)— 
fy(Nz), where V denotes this expectation.® 

The above assumption that all naive agents 
have the same incorrect expectation is basi- 
cally a simplifying assumption. There is, 
however, a reason for assuming that all naive 
agents have similar biases in their expec- 
tations, That is, in the studies of cognitive 
psychologists it is frequently the case that the 
expectational errors of agents are correlated 
across individuals (see Daniel Kahneman, 
Paul Slovic, and Amos Tversky, 1982). 

The rest of this section consists of an 
analysis of the above model’ Let D= 
(fa(Na)— fa(Ng)+ C)/2 and D"=(V+ 
C)/2. Given that sophisticated agents have 
rational expectations, sophisticated agent i 


®Given that agents are risk neutral, V can be inter- 
preted as the mean of a distribution that describes the 
naive agents’ expectations. 

7Our analysis derives properties which an equilibrium 
for this model must display. In a mathematical supple- 
ment available from the authors upon request, we dem- 
onstrate that, for the specifications of both Section I and 
Section II, an equilibrium exists and is unique. 
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will choose path A(B) when? 
(1) e;<(>)D. 


On the other hand, given the expectations of 
the naive, naive agent i will choose path 
A(B) when 


(2) c,<(>)D". 
Equations (1) and (2) in turn yield’ 


(3) Nam f pele)dei+ f° (Ap) a(er)ae 
(4) Na= fps(ci)de,+ f (1-p)glci)de, 


Let Ni(Ng) denote the number of agents 
who choose path A(B) when all are so- 
phisticated (i.e., p=1), N( Ny) denote the 
number of agents who choose path A(B) 
when all are naive (i.e., p=0), and D* de- 
note the value for D when p=1. Note, we 
refer to the equilibrium when p=1 as the 
pure rational expectations equilibrium, and 
the equilibrium when p=0 as the pure 
limited rationality equilibrium. We now pro- 
ceed to our first proposition (note: all proofs 
are relegated to the Appendix). 


PROPOSITION 1: If 0<p<1 and N 

Nj}, then N,2 pNi+(1— p)Nj. Note, až 
also implies that if O< p<1 and N32 NẸ, 
then N, 2 pNg+(1— p) Nj. 


The interpretation of Proposition 1 is 
straightforward. When agents are heteroge- 
neous in terms of information processing 
abilities (i.e., 0 < p <1), sophisticated agents 
have a disproportionately large effect on the 
number of agents who take each path. That 
is, in terms of the number of agents who take 


8 Because it concerns a set of agents whose weight is 
zero, we need not specify what happens when c; = D, 

* Equations (3) and (4) are written fot r the ase 0 sS 
D” <C. 
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each path, the equilibrium more closely re- 
sembles the pure rational expectations equi- 
librium than would be suggested by the rela- 
tive number of sophisticated agents and naive 
agents in the population. The next step of 
the analysis is to consider the social welfare 
aspects of our model. 

Social welfare, denoted W, is here defined 
as the sum of the utilities of all the agents in 
the population. Furthermore, to stay con- 
sistent with previous notation, W* will de- 
note social welfare when p=1 and W” will 
denote social welfare when p= 0. In terms 
of social welfare, we feel there are two ques- 
tions which deserve to be addressed. The first 
question is analogous to the question ad- 
dressed in Proposition 1. That is, how does 
W compare with W, where W = pW*°+(1— 
p)W"? The second question is, how do the 
reactions of the sophisticated agents, in re- 
sponse to the behavior of the naive, affect 
social welfare? That is, do the reactions of 
the sophisticated tend to drive social welfare 
towards W° or towards W”? To answer this 
second question we compare W with W, 
where W is the social welfare that results 
when sophisticated agents behave as if D 
equals D*, while naive agents behave as be- 
fore. In other words, W is the social welfare 
that results when, even though agents are 
heterogeneous, sophisticated agents behave 
as if all agents were sophisticated. 

Before proceeding to our social welfare 
proposition, it is necessary to define some 
terms concerning the optimal allocation of 
agents to paths. Note, because congestion 
effects create externalities, the equilibrium 
when all agents are sophisticated does not in 
general yield an optimal allocation of agents 
to paths. Suppose there was a social welfare- 
maximizing government that was all know- 
ing, and that could direct the actions of all 
the agents in the population. We denote as 
NQ(Ng) the total number of agents such a 
government would send to path A(B). 

We can now make comparisons between 
W and our two social welfare benchmarks. 


PROPOSITION 2: Suppose fj’ <0, ff’ < 0, 
0<p<1 and that either Nj, Ni < N? 
or Ni, NZ > NY. If W*>W", then Ww 
and W>W. If W'<W", then W<W. 
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Proposition 2 provides support for the no- 
tion that, even in terms of social welfare, 
sophisticated agents tend to be dispro- 
portionately important. That is, given a few 
restrictions, the following two statements are 
necessarily true. First, in response to the 
behavior of the naive, the sophisticated react 
in a manner which drives social welfare to- 
wards W* and away from W”. Second, for 
the case W° >W”, it is also true that W is 
closer to W* than would be suggested by the 
relative number of sophisticated agents and 
naive agents in the population. The reason 
our results are stronger for the case WS > W” 
is the following. As indicated above, given 
our restrictions we are able to demonstrate 
that the response of the sophisticated to the 
behavior of the naive always drives social 
welfare towards W* and away from W”. It is 
also true that, given our restrictions, W is 
never less W. ‘Thus, when W° > W”, W> W 
implies W > W. However, when W° < W” the 
same logic does not apply. 

A word is in order concerning our restric- 
tions. First, we assume there are increasing 
marginal congestion effects, that is, f/’ <0 
and fg’ <0. This assumption basically serves 
to guarantee that social welfare is a single- 
peaked function of the number of sophisti- 
cated agents who take each path—a prop- 
erty which is critical for our proof.!© Second, 
we assume that either NS, N} < N? or 
Nj, N? > N?. The role of this assumption is 
as follows. Our proof relies on the idea that, 
when the behavior of the naive drives social 
welfare down, the sophisticated respond by 
shifting towards first-best optimal behavior 
—thus driving social welfare up. On the 
other hand, when the behavior of the naive 
drives social welfare up, the sophisticated 
respond by shifting away from first-best op- 
timal behavior—thus driving social welfare 
down. The role of the restriction that either 
Ni, N} < N$ or Ni, N? > NÌ is primarily to 
guarantee that the response of the sophisti- 
cated, relative to first-best optimal behavior, 


10There is evidence, however, that suggests that, at 
least for our transportation interpretation, it is reason- 
able to assume increasing marginal congestion effects 
(see Theodore Keeler and Kenneth Small, 1977). 
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is consistent with the above. For example, 
suppose the restriction was violated and the 
naive behaved in a manner that tended to 
lower social welfare. Even though the so- 
phisticated would respond by having behav- 
ior being biased in an exactly opposite 
manner, given that our restriction is violated, 
this could actually entail having the behavior 
of the sophisticated move away from first- 
best optimal behavior." 

One interesting implication of Proposition 
2 concerns the following issue. Consider a 
choice .situation where a proportion of the 
population is naive, and the naive behave in 
a manner that lowers social welfare. Proposi- 
tion 2 tells us that, if the environment ex- 
hibits congestion effects, then there may be 
little reason to be concerned about the incor- 
rect expectations of the naive. That is be- 
cause, in response to the behavior of the 
naive, the sophisticated tend to react in a 
manner which reduces the social welfare loss 
attributable to these incorrect expectations. 

Finally, we would like to point out that in 
addition to providing insights concerning the 
interaction of naive and sophisticated agents, 
this model can also be used to provide in- 
sights concerning the interaction of informed 
and uninformed agents (see Sanford Gross- 
man and Joseph Stiglitz, 1980, and Russell 
Cooper and Thomas Ross, 1984). That is, the 
model can be reinterpreted as one where all 
agents have rational expectations, but only 
some agents are informed about a relevant 
piece of information. For example, consider 


UAn additional reason for imposing the restriction 
that either NJ, N? < N or Ni, Ni > NÊ is that without 
the restriction some of the comparisons we make in 
Proposition 2 can be’ quite misleading. Consider, for 
example, the following discussion concerning W. When 
the restriction that either Nj, N? < NỌ or Ni, NZ > NỌ 
is satisfied, W will necessarily lie strictly between W° 
and W”. Thus, if the restriction is satisfied, our com- 
parison will suggest that the sophisticated are dispro- 
portionately important whenever the response of the 
sophisticated moves social welfare towards W°. When 
the restriction is not satisfied, however, W can actually 
lie outside the interval defined by W” and W°. Thus, if 
the restriction were not satisfied, our comparison could 
actually suggest that the naive are disproportionately 
important even when it is the case that W = W~". 
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the problem of commuters having to choose 
which of two routes to travel, where only 
some agents are aware that one of the routes 
has a lane blocked off. The model analyzed 
in this section can be reinterpreted as a 
model of just this problem. Under this in- 
terpretation the sophisticated agents become 
the agents who are informed of the closed 
lane, while the naive agents become the unin- 
formed agents. The conclusion that can be 
drawn concerning the interaction of in- 
formed and uninformed agents is basically 
the same conclusion as drawn above for 
sophisticated and naive agents. That is, when 
there are congestion effects, informed agents 
tend to have a disproportionately large effect 
on equilibrium. 


I. Choosing Paths with Synergistic Effects 


Here we consider the problem of agents 
choosing between two paths, where the paths 
exhibit synergistic effects. By synergistic 
effects we. mean that for any agent i, the 
higher is the number of ‘other agents who 
choose the same path as the one chosen by 
agent i, the better off is agent i. An example 
of a real world choice situation that exhibits 
synergistic effects is the problem faced by 
consumers in choosing a computer hardware 
system. This choice problem exhibits syner- 
gistic effects in that the larger the number of 
individuals who purchase a particular sys- 
tem, the greater will be the subsequent avail- 
ability of computer peripherals and software 
for that system. Other examples include the 
problems faced by consumers in choosing 
between a cassette and an 8-track tape player, 
and the choice between the Beta and VHS 
formats for video cassette recorders. Similar 
to the computer example, these choice prob- 
lems exhibit synergistic effects because the 
larger the number of individuals who pur- 
chase a particular system, the greater will be 
the subsequent variety of tapes available for 
that system. 

To investigate the problem of agents 
choosing between paths when synergistic ef- 
fects are present, we analyze a variant of the 
model developed in the previous section. The 
new assumptions are as follows. First we 
assume f7>0, fg20 and that one of the 
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two is everywhere strictly positive. Second, 
Liig (ei) dey) + fal JEg lCe)deg(z)/2<1 
for all 0<z<C is assumed. The first as- 
sumption insures that the model now ex- 
hibits. synergistic effects; the second assump- 
tion eliminates the possibility of multiple 
equilibria (note: in Section I no similar as- 
sumption was needed to rule out the possibil- 
ity of multiple equilibria). 

Under this specification equations (1)-(4) 
of the previous section continue to hold. We 
now proceed to the Section II analogue of 
Proposition 1. 


PROPOSITION 3: If 0<p<1 and N} Z 
N3, then N; Z pNi+(1— p)N?. Note, this 
. also implies that if 0< p<1 and NZ 
then N, = pN +(1— p) Nj. 


The interpretation of Proposition 3 is 
straightforward. When agents choose among 
paths which exhibit synergistic effects, naive 
agents, rather than sophisticated agents, have 
a disproportionately large effect on the num- 
ber of agents who take each path. That is, in 
terms of the number of agents who take each 
path, the equilibrium more closely resembles 
the pure limited rationality equilibrium than 
would be suggested by the relative number of 
sophisticated agents and naive agents in the 
population. 

We feel this result is especially interesting 
in that it provides a rationale for the per- 
sistent dominance of IBM in the computer 
industry. As mentioned earlier, oné example 
of a choice situation that exhibits syner- 
gistic effects is the problem of choosing a 
computer hardware system. This problem ex- 
‘ hibits synergistic effects because the avail- 
ability of computer peripherals and software 
for a system depends on the number of indi- 
viduals who purchase the system. Now, sup- 
pose each time a new generation of com- 
puters comes onto the market, a segment of 
the population anticipates that the market 
Shares of the different brands will be the 
same as for the previous generation of com- 
puters. Because of the synergistic properties 
of the market, in such a situation brands that 
are successful in one period would have a 
high probability of having their success re- 
peated. There are two reasons for this. First, 
consumers who extrapolate will tend to 
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purchase brands with previous high market 
shares. Second, given Proposition 3, it is also 
true that more sophisticated consumers will 
tend to behave in this manner. Thus, the 
persistent dominance of IBM in the com- 
puter industry may very well be due to the 
synergistic properties of the market. 

The next step of the analysis is to consider 
again the social welfare aspects of the model. 
In what ensues W, W, W, N? and NP will 
be defined as in Section I. For the analysis 
of synergistic effects, however, it is also 
necessary to define some terms concerning 
the following second-best problem. Suppose 
there was a social welfare-maximizing gov- 
ernment which was all knowing, but which 
could only direct the actions of the sophisti- 
cated agents in the population. We denote as 
N?2(Ng) the total number of agents who 
would wind up at path A(B), given a gov- 
ernment with this limited ability to direct 
behavior. 

We ‘can now make comparisons between 
W and our two social welfare benchmarks. 


PROPOSITION 4: Suppose f; <0, fg <0, 
0 <p <1 and that either Ni, Ni < N; and 
Ña < N3, or Ni, NZ>NP and Ñ, > N°, 
where Ñ, = pNi+(1-P)Ny. If W"<W*, 
then W<W and W<W. If W">W*, then 
W>W. 


Proposition 4 provides support for the no- 
tion that, even in terms of social welfare, 
naive agents tend to be disproportionately 
important. That is, given a few restrictions, 
the following two statements are necessarily 
true. First, in response to the behavior of the 
naive, the sophisticated react in a manner 
which drives social welfare towards W” and 
away from W”. Second, if W” > W°, then W 
is closer to W” than would be suggested by 
the relative number of sophisticated agents 
and naive agents in the population. The rea- 
son our results are stronger for the case 
W” <W* is similar to the reason our results 


. in Proposition 2 were stronger for the case 


W” < W". The only difference is that now W 
is never less than W. 

A word is in order concerning our restric- 
tions. First, we assume ‘there are decreasing 
marginal synergistic effects, that is, fj’<0 
and fg’ <0. As was the role of the assump- 
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tion of increasing marginal congestion effects 
in Proposition 2, this assumption guarantees 
that social welfare is a single-peaked func- 
tion of the number of sophisticated agents 
who take each path. Second, we assume 
that either Nj,Nji< NP and N4< N3, or 
Ni, Ni = N and Ñ, > N2. This assumption 
serves the same role as the assumption in 
Proposition 2 that either Ni, N? < N? or 
N;,N} > N. One question that arises is, 
why is the condition more restrictive in 
Proposition 3? The answer is that, when 
there are congestion effects (assuming that 
Ni), N? <(=)N? guarantees that N,< 
(=)N?. A second question is, what is the 
role played by the additional restriction? 
Propositions 2 and 3 work because, under 
our restrictions, the following statement is 
satisfied. When the presence of naive agents 
causes the behavior of the sophisticated to 
move away from (towards) first-best optimal 
behavior, social welfare tends to be driven 
down (up) or below (above) our social welfare 
benchmarks. The role of our additional re- 
striction is simply to guarantee that the above 
statement is valid. That is, if the restriction is 
violated, then we have the possibility of a 
standard second-best problem wherein hav- 
ing the sophisticated move away from (to- 
wards) first-best optimal behavior might ac- 
tually increase (decrease) social welfare. 

As in the previous section, we can consider 
what our analysis implies for a choice situa- 
tion where a proportion of the population is 
naive, and the naive behave in a manner that 
tends to lower social welfare. Proposition 4 
tells us that, if such a choice environment 
exhibits synergistic effects, then there may be 
reason to be quite concerned about the in- 
correct expectations of the naive. That is 
because, in response to the behavior of the 
naive, the sophisticated now react in a 
manner that tends to increase the social 
welfare loss attributable to these incorrect 
expectations. 

Finally, in concluding the previous section 
we noted that in addition to providing in- 
sights concerning the interaction of naive 
and sophisticated agents, the model of Sec- 
tions I and II can also be used to provide 
insights concerning the interaction of in- 
formed and uninformed agents. That is, the 
model can be reinterpreted as one where all 
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agents have rational expectations, but only 
some agents are informed of a relevant piece 
of information. Our conclusion regarding this 
point in Section I was that, when there are 
congestion effects, informed agents tend to 
have a disproportionately large effect on 
equilibrium. In contrast, the conclusion we 
can draw from the analysis of Section II is 
that, when there are synergistic effects, the 
uninformed agents tend to be the ones who 
are disproportionately important. 


II. The Chain-Store Paradox Revisited 


Here we analyze a variant of a game ini- 
tially studied by Selten. The game is basi- 
cally described as follows. Let there be a 
monopolist who operates in T separate 
markets, and who sequentially faces a differ- 
ent potential entrant in each market. Fur- 
thermore, in each market let the potential 
entrant move first by deciding whether or 
not to enter the market. If the potential 
entrant decides not to enter, then there are 
no further moves by players in that market. 
If entry does occur, however, then the mo- 
nopolist has to decide whether to cooperate 
or to act aggressively. Finally, let payoffs 
satisfy the following three conditions. First, 
if entry has occurred in market k, then both 
the monopolist and the entrant receive higher 
profits in market k if the monopolist acts 
cooperatively. Second, for each market k, 
the monopolist receives even higher profits if 
entry does not occur. Third, for each market 
k, if the monopolist is sure to act aggres- 
sively then the potential entrant is better off 
not entering. 

Selten referred to this game as the chain- 
store game, and pointed out that the game 
embodies a paradox. On the one hand, intui- 
tion suggests that if such a game were to 
actually be played, the monopolist would 
likely act aggressively whenever entry occurs 
in an early market, and in turn this would 
limit the number of markets in which entry 
occurs. On the other hand, game theory pre- 
dicts that entry will occur in every market, 
and that the monopolist will cooperate each 
time entry occurs. 

Recently, Kreps-Wilson and Milgrom- 
Roberts have demonstrated one way in which 
the paradox can be resolved. Their basic idea 
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is that, if there is even a small probability 
that the monopolist always acts aggressively, 
then the resulting equilibrium closely resem- 
bles the intuitive equilibrium specified above. 
That is, the monopolist always acts aggres- 
sively if entry occurs in an early market, and 
this in turn deters entry in early markets.’ 
In this section we investigate what happens 
when the decision-making process of the 
potential entrants, is varied, rather than the 
above approach of varying the decision-mak- 
ing process of the monopolist. Specifically, 
we investigate how equilibrium is affected 
when, for each market, there is some prob- 
ability that the potential entrant is naive and 
forms expectations by simply extrapolating 
from previous behavior. The basic result that 
emerges from our analysis is that, when rep- 
utation effects are potentially important, it is 
possible for either type of agent to be domi- 
nant. That is, under‘some parameterizations, 
sophisticated agents will have a dispro- 
portionately large effect on equilibrium, while 
for other parameterizations, the naive agents 
will be the ones who are disproportionately 
important. 

As stated previously, we consider a mo- 
nopolist who operates in 7’ separate markets, 
and who faces a different potential entrant in 
each market. It is assumed that the monopo- 
list and the potential entrants are all risk 
neutral, and that the monopolist faces the T 
potential entrants in a sequential fashion. By 
the latter we mean that the monopolist first 
faces the potential entrant in what we refer 
to as market 1,-and then sequentially faces 
the potential entrants in markets 2,3...T. In 
each market, furthermore, payoffs to the 
players are as in Figure 1. Note, we consider 
the case 0<b<1 and a>1. Also, it is as- 
sumed that when the potential entrant in 
each market k faces the monopolist, the 
potential entrant is aware of all moves by 
players in lower-numbered markets. 

To complete the model, we must specify 
the manner in which players form expecta- 
tions. With probability one, the monopolist 


12 The description of Milgrom and Roberts above is 
somewhat imprecise. They actually show that the para- 
dox can be resolved by having the potential entrants 
only perceive that there is a probability that the mo- 
nopolist always acts aggressively. 
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is sophisticated and thus has rational expec- 
tations. On the other hand, for each market 
k there is a probability p that the potential 
entrant is sophisticated, and a probability 
(1— p) that the potential entrant is naive. If 
a potential entrant is sophisticated, then he 
also has rational expectations. If a potential 
entrant is naive, then he simply extrapolates 
from previous behavior. Specifically, if the 
last entry brought forth a cooperative (ag- 
gressive) response from the monopolist, then 
a naive potential entrant anticipates that with 
probability one a further entry will bring 
forth a cooperative (aggressive) response.’ If 
there are no prior entries to extrapolate from, 
however, then a naive potential entrant an- 
ticipates that, with probability 7, entry is 
met by cooperation and with probability 
(1— 7) entry is met by aggression. Finally, to 
keep the analysis simple we place the follow- 
ing two restrictions on the parameters. First, 
wb +(1—a)(b—1)<0, that is, a naive 
potential entrant does not enter if there 
are no prior entries to extrapolate from.!* 
Second, for every integer k in the interval 
[1, 7 —1] it is the case that L*_,(1—- p)‘a #1. 

The following four propositions char- 
acterize perfect Nash equilibria for our model 
as a function of the exogenous parameters. 
By restricting the analysis to perfect Nash 
equilibria, we eliminate the possibility that 
sophisticated players maintain threats which 
they would not find rational to carry out (see 
Selten for a discussion of perfectness in this 
context). 


3 This type of oversensitivity by agents to the most 
recent information available is consistent with empirical 
evidence (see Arrow), and with the work of cognitive 
psychologists (see Kahneman et al.). 

This assumption is not critical, but rather as men- 
tioned above serves to simplify the analysis. In our 
paper (1983), we indicate the results that follow from 
the alternative that mb +(1— 7)(b—1)> 0. 
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PROPOSITION 5: If p=1 then (i) entry 
occurs in every market and (ii) the monopolist 
cooperates every time entry occurs. 


Proposition 5 tells us that in the absence 
of any limited rationality our model yields 
Selten’s chain-store paradox. That is, when 
with probability one each potential entrant is 
sophisticated, entry occurs in each market 
and the monopolist cooperates each time 
entry occurs. We now analyze the other polar 
case. 


PROPOSITION 6: If p =0, then entry never 


occurs. 


Proposition 6 indicates that, when with 
probability one each potential entrant is 
naive, the model yields results exactly op- 
posite from those that held when with prob- 
ability one each potential entrant was so- 
phisticated. Note, the proof of Proposition 6 
depends on the assumption mb +(1— 7)(b— 
1) < 0. However, the equilibrium would only 
change slightly with the opposite assump- 
tion. Specifically, if mb +(1—7)(b—1)>0, 
equilibrium is characterized by the following 
three statements. First, the period 1 potential 
entrant would enter. Second, the monopolist 
would respond by acting aggressively. Third, 
entry would not occur in any other market. 

We have now analyzed the two polar cases 
of pure rational expectations and pure limited 
rationality. Our next two propositions con- 
sider restrictions on the parameter space 
which are between these two polar cases. 


PROPOSITION 7: Jf ET- pya <1, 
then (i) entry first occurs in the lowest-num- 
bered market that contains a sophisticated 
potential entrant, (ii) entry occurs in every 
succeeding or higher-numbered market, and 
(iii) the monopolist cooperates each time entry 
occurs. 


Propositions 5 and 6 indicate that, for 
neither type of agent to be dispropor- 
tionately important, entry should occur on 
average in pT markets. However, Propo- 
sition 7 indicates that when £77/(1— pya < 
1, entry occurs on average in ©7_,(1-(1—- 
p)') markets, and it is easily shown that 
L7_,(1—(1— p)') always exceeds pT and, in 
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fact, it frequently exceeds pT by a wide 
margin. For example, if T=10 and p =1/2, 
then pT = 5 and Y7_,(1—-(1— p)') = 9. Thus, 
for the parameterizations covered by Prop- 
osition 7, sophisticated agents are dispro- 
portionately important. 

PROPOSITION 8: If ETL- p)a >1, 
then (i) entry does not occur in markets 1 
through T — z, where z is the lowest integer for 
which %7_,(1— p)‘a>1, (ii) for markets 
numbered above T — z: (a) entry first occurs in 
the lowest-numbered market that contains a 
sophisticated potential entrant, (b) entry oc- 
curs in every succeeding or higher-numbered 
market, and (c) the monopolist cooperates 
each time entry occurs. 


As stated previously, Propositions 5 and 6 
indicate that, for neither type of agent to be 
disproportionately important, entry should 
occur on average in pT markets. However, 
Proposition 8 tells us that, for some parame- 
terizations, entry occurs on average in less 
than pT markets. For example, if (1— p)a 
>1, then entry occurs on average in p 
markets, and p is obviously less than pT. 
Thus, Proposition 8 indicates that there are 
some parameterizations for which naive 
potential entrants have a disproportionately 
large effect on equilibrium. 

Proposition 8 concludes our analysis of the 
chain-store paradox. In summary, we have 
found that, in a repeating-game situation 
where reputation is a potential factor, it is 
possible for either type of agent to dominate. 
That is, for some parameterizations so- 
phisticated agents will have a disproportion- 
ately large effect on equilibrium, while for 
other parameterizations the naive agents will 
be the ones with the disproportionately large 
effect. 

Finally, given that either type of agent can 
dominate, a question arises as to which type 
of agent will in general dominate in such 
repeated-game situations. Although it is dif- 
ficult to quantify, we feel that, at least for 
chain-store-like games, the naive agents will 
in general be the dominant ones. There are 
two pieces of evidence that point in this 
direction. First, one interpretation of the 
Kreps-Wilson and Milgrom-Roberts results 
is that, when the probability for limited ra- 
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tionality is introduced on the side of the 
monopolist, then it is almost always the 
probability of naiveté that is dispropor- 
tionately important. Second, in a richer ver- 
sion of the model analyzed in this section, 
the restriction needed for the naive agents to 
be dominant becomes much less stringent. 
Specifically, consider a model where there is 
some uncertainty concerning what the mo- 
nopolist receives in a market when entry 
does not occur. Preliminary analysis suggests 
that as long as there is some probability that 
(1— p) times this return is greater than one, 
the naive agents will be the ones who 
dominate. 


IV. Conclusion 


Papers that provide alternatives to the ra- 
tionality assumption, as well as papers that 
contain the rationality assumption, have in 
general ignored the idea that agents tend to 
vary in terms of information processing abil- 
ities. Here we have attempted to investigate 
the ramifications of this type of heterogene- 
ity. We did this by analyzing two simple 
models in which the population is composed 
of two groups. Agents in the first group were 
characterized by rational expectations and 
were referred to as sophisticated, while agents 
in the second group were characterized by 
incorrect expectations and were referred to 
as naive. The analysis yielded three major 
results. First, in a world characterized by 
congestion effects, sophisticated agents tend 
to have a disproportionately large effect on 
equilibrium. Second, in a world characterized 
by synergistic effects, naive agents tend to be 
disproportionately important. Third, in a re- 
peating-game situation where reputation is a 
potential factor, it is possible for either type 
of agent to be dominant. Finally, the analy- 
sis also yielded insights concerning the inter- 
action of informed and uninformed agents, 
where all agents have rational expectations. 
Specifically, the analysis suggests that, for 
situations which exhibit congestion effects, 
informed agents tend to have a dispro- 
portionately large effect on equilibrium.. On 
the other hand, for situations that exhibit 
synergistic effects, the analysis suggests that 
uninformed agents are the ones who are dis- 
proportionately important. 
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The research presented in this paper could 
be extended in a number of directions. One 
direction of particular interest concerns the 
applicability of the results contained herein 
to the rational expectations challenge te 
Keynesian macroeconomics. This challenge 
has left macroeconomics in a state of flux. 
The reason being that, although the chal- 
lenge has brought to the fore the theoretical 
inconsistencies inherent in Keynesian macro- 
economics, simple rational expectations mac- 
roeconomic models do not yield predictions 
consistent with empirical observation. The’ 
profession has responded to this situation by 
embedding a variety of imperfections and 
rigidities into rational expectations models © 
(for example, staggered long-term contracts 
are introduced in John Taylor, 1980, lags in 
the production process are introduced in Finn 
Kydland and Edward Prescott, 1982, and 
uncertainty with Bayesian learning is intro- 
duced in Roman Frydman and Edmund 
Phelps, 1983). The analysis-in this paper 
suggests a different response. That is, rather 
than assuming rational expectations and then 
introducing imperfections, why not start with 
the more realistic assumption that agents are 
heterogeneous in terms of their information- 
processing abilities. We feel such an ap- 
proach shows particular promise because of 
the following. First, given the similarity be- 
tween our description of synergistic interac- 
tion among agents and old style Keynesian 
multiplier analysis, it would not be surpris- 
ing if macroeconomic models with this type 
of heterogeneity exhibited synergistic effects. 
Second, our results suggest that if this is 
indeed the case, then it may very well be that 
the naive agents are the ones who would be 
dominant in such a model.° 


APPENDIX 


More detailed proofs of many of the prop- 
ositions are contained in our earlier paper. 


15See Akerlof and Yellen for macroeconomic exam- 
ples wherein the presence of naive agents has a critical 
effect on the nature of equilibrium. Note, however, their 
results are not driven by the presence of either conges- 
tion or synergistic effects. 
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PROOF of Proposition 1: 

Suppose not, that is, suppose for instance 
that Ni > N? and that there exists a 0 < p < 
1, denoted p, such that N,< pNj+(0- 
p)Nj. Our suppositions that Nj>N/ and 
N, < ÊN} +(1— p)Nf together with the def- 
initions of D and D* yield that D at p=p 
must exceed D“. On the other hand, our two 
suppositions together with (3) and the defini- 
tions of D”, Nj and Nọ yield that D* must 
exceed or equal D at p = p. Thus we have a 
contradiction, which means that if 0 < p <1 
and Ni > N7, then N, > pNi+(1-— p)Ni. 
The other cases are demonstrated similarly. 


PROOF of Proposition 2: 

Note, first, all the restrictions in the state- 
ment of the proposition are being assumed 
throughout the proof. We know that 


(Al) W= p| f tala) ar)8 eae 
+ SEUN- (C- 4) (eae 
+0- p)| [mada (eae 


+ SEN- -e)la 


Note, W= W" when p=1, W=W” when 
p=0, and W= W when D= DS, N,=N, 
and N,=WN,, where Ñ= fy. "pale; )de; F 
Ío. Q- p)g(c;)de; and Ñy = f pglci)dc; + 
Jon(1— p)g(e;)de,. 

Consider a social welfare-maximizing gov- 
ernment that could direct the actions of all 
the agents in the population: Such a govern- 
ment would choose D* to maximize 


(A2) W*= Ss 
+ f(a Ni)-(C~ ere) der 
= E g(c;)de, 


and Ng = [5~8(e;) de;. 


Differentiation yields that W* is a single- 
peaked function of D*, that is, (dW */dD*) 


where 
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>0 for D*< D? and (dW*/dD*) <0 for 
D*> D°, where D°? = argmax p»W*. 

Now consider a social welfare-maximizing 
government which could only direct the ac- 
tions of the sophisticated agents in the popu- 
lation. Such a government would choose D* 
to maximize 


i 


(A3) 


Wt=(1- Pf? Utada )— c) g(c;) dc; 
+ SENE )-(C-)) (ede, 
+ p| [7 (f(t )~ a) (dae 


+ JENE )-(C-6))sle)de:, 


where N= f?"—p)g(c;)de,+ fP pa(c;) de, 

and Nz =/f§.(1—p)a(c;)de,+ fE pg(c;)de;. 
Differentiation yields that W* is a single- 
peaked function of D*. Denote N2( Ng) as 
the number of agents who would wind up at 
path A(B), given a government with this 
limited ability to direct behavior. 

Suppose W” <W" and Ni > Nj. Given 
the single-peaked property of W*, this im- 
plies Nj < Ni < N?. Given Proposition 1, 
this in turn implies N, > Ña. It can be dem- 
onstrated that N7, Ni <N implies N, < 
N26 Hence, we fave N? > N,> Ña. Given 
the single-peaked property of W+, this in 
turn implies that if W” < W~ and N n> Ni, 
then W > W. Moreover, given the symmetry 
of the problem, this result yields that W” < 
Wand Ni < Ni imply. W > W. 

The assumptions f{’ <0 and fg’ <0 yield 
W >W. Given the preceding result, this in 
turn yields that W° > W” implies W > W. 

Finally, the proof that W” >W" implies 
W <W follows along similar lines. 


PROOF of Proposition 3: 
Suppose not, that is, suppose for instance 
that N? < Nj; and that there exists a0 < p < 


16See the mathematical supplement mentioned in 
fn. 7. 
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1, denoted f, such that N; > pNj 
+(1— p)Nf. Given this, (3), and the 


definitions of Nf and N; yield that D at p 
= p must exceed or equal D°. On the other 
hand, our assumption [f/( {§g(c;)de; a 
féCS£e(c¢,)de;)|g(z)/2 <1 for all O<z<C 
combined with (3) yields that N, is a strictly 
increasing function of N#. We also know 
N,=Nz when Nj =N4{, which given the 
preceding implies N, at p= must be 
strictly less than Nj. Furthermore, given f/ 
>0, fg>0 and that one is always strictly 
positive, the fact that Nj exceeds N, at 
p= Î yields a contradiction because it im- 
plies D* exceeds D at p= ĵ. Thus, when 
Nj < Nj, it must be the case that N, < pNj 
oa P)N{. The other cases are demon- 
strated similarly.” 


PROOF of Proposition 4: 

Note, first, all the restrictions in the state- 
ment of the proof are assumed throughout 
the proof. Given these restrictions, W* re- 
mains a single-peaked function of D* and 
W* a single-peaked function of D*. 

Suppose W"<W* and Ni> Nf. Given 
the single-peaked property of W*, this im- 
plies N} < N; < N?. In turn, given Proposi- 
tion 3 and the single-peaked property of 
W+, this yields that when W"<W* and 
Ns > N}, then W <W. Moreover, because of 
the symmetry of the problem, this result 
yields that W"<W* and Nj > Nj imply 
W<W. 

From the definitions, it is necessarily true 
that W-W=0 when Niz =Ni. It is also 
true that 0(W—W)/AN?20 when N} $ 
Nå. Together these two statements imply 
W <W when N; + Nj. This, combined with 


17Qne point that should be noted is that this proof 
relies heavily on the assumption employed to eliminate 
the possibility of multiple equilibria. We conjecture that, 
without this assumption, there would always be equi- 
libria consistent with the proposition. On the other 
hand, without the assumption, it would probably also be 
possible to have equilibria that were inconsistent with 
the proposition. What this suggests to us is that, when 
there are synergistic effects, it is possible for sophisti- 
cated agents to dominate. However, this would only 
occur when, in a sense, the presence of naive agents 
caused the economy to jump between different families 
of equilibria. 
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the preceding result, in turn, yields that 
W*>W™ implies W < W. 

Finally, the proof that W” > W° implies 
W > W follows along similar lines. 


PROOF of Proposition 5: 

Consider first market T. If entry occurs 
the only rational response for the monopolist 
is to cooperate. Given this, the only rational 
move for the market T potential entrant is to 
enter. Now consider market k, where it is 
known that entry will necessarily occur in 
every higher-numbered market. If entry oc- 
curs in market k, given that entry is going to 
occur in every higher-numbered market, the 
only rational response for the monopolist is 
to cooperate. This in turn yields that the only 
rational move for the market k potential 
entrant is to enter. Finally, the above two 
ideas yield that the only perfect Nash equi- 
librium is for entry to occur in every market, 
and for the monopolist to cooperate every 
time entry occurs. 


PROOF of Proposition 6: 
This follows immediately from our as- 
sumption 7b +(1— 7)(b—1) <0. 


PROOF of Proposition 7: 

Consider market T. If entry occurs, the 
only rational response for the monopolist is 
to cooperate. Given this, the market T 
potential entrant will enter if he is sophisti- 
cated. Now consider market T — 1. Given the 
above and the fact that (1— p)a <1, the only 
rational response for the monopolist is again 
to cooperate. This in turn yields that the 
market 7 —1 potential entrant will enter if 
he is sophisticated. Furthermore, successive- 
ly repeating this argument yields that entry 
will occur in each market that contains a 
sophisticated potential entrant, and the 
monopolist will cooperate every time entry 
occurs. 

To complete the proof we need only dem- 
onstrate that a naive potential entrant will 
(will not) enter if there is (is not) a 
lower-numbered market that contains a 
sophisticated potential entrant. Consider first 
a naive potential entrant for whom there is a 
lower-numbered market that contains a 
sophisticated potential entrant. For this 
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potential entrant, extrapolation yields that 
the monopolist cooperates, and thus such a 
potential entrant will enter. Now consider a 
naive potential entrant for whom there is no 
lower-numbered market that contains a 
sophisticated potential . entrant. For this 
potential entrant, there will be no prior en- 
tries to extrapolate from, and thus such a 
potential entrant will not enter. 


PROOF of Proposition 8: 

Suppose (i) is true. Given this, (ii) follows 
from the same logic as in the proof of Propo- 
sition 7. Thus, we need only prove (i). 

Consider a sophisticated potential entrant 
located in a market k, where 1<k <T—z. 
If this potential entrant were to enter, the 
monopolist would act aggressively because 
the expected return from the deterrence of 
future naive potential entrants would exceed 
the immediate return to cooperating, that is, 
“x7 *(1—- p)‘a>1. Thus, the only rational 
move for such a sophisticated potential en- 
trant would be not to enter. Furthermore, 
given this, it follows immediately that any 
naive potential entrant located in a market 
k, where 1<k<T—z, would also decide 
not to enter. 
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Do Markets Differ Much? 


By RICHARD SCHMALENSEE* 


This essay reports the results of a cross- 
section study of differences in accounting 
profitability that sheds light on some basic 
controversies in industrial economics. Most 
previous cross-section studies in this field 
have been concerned with testing hypotheses 
about structural coefficients in models meant 
to apply to essentially all markets. As we 
have learned more about the difficulties of 
constructing such general models and of per- 
forming tests on their structural parameters 
properly, structural cross-section analysis has 
fallen out of fashion. In contrast to most of 
the cross-section literature, the analysis re- 
ported here is fundamentally descriptive; it 
does not attempt directly to estimate or to 
test hypotheses about structural parameters. 

I hope to show by example that one can 
perform illuminating analysis of cross-sec- 
tion data without a host of controversial 
maintained hypotheses. Cross-section data 
can yield interesting stylized facts to guide 
both general theorizing and empirical analy- 
sis of specific industries, even if they cannot 


*Sloan School of Management, Massachusetts In- 
stitute of Technology, Cambridge, MA 02139. I am 
indebted to Stephen Postrel for excellent research assis- 
tance, to the FTC’s Line of Business staff, particularly 
David Lean, William Long, and David Ravenscraft, for 
a variety of indispensable inputs, and to Ian Ayres, 
Richard Caves, Jerry Hausman, Paul Joskow, John Scott, 
anonymous referees, and, especially, Thomas Stoker for 
valuable advice. Seminar audiences at Stanford, Berke- 
ley, Chicago, Northwestern, and British Columbia pro- 
vided useful comments on earlier versions of this essay. 
Finally, I am grateful for financial support from the 
National Science Foundation, the U.S. Federal Trade 
Commission, and the Ford Motor Company (through a 
grant to MIT). The representations and conclusions 
presented herein are my own and have not been adopted 
in whole or in part by the FTC or its Bureau of 
Economics. The Manager of the Line of Business Pro- 
gram has certified that he has reviewed and approved 
the disclosure avoidance procedures used by the staff of 
the Line of Business Program to ensure that the data 
included in this paper do not identify individual com- 
pany Line of Business data. I alone can be held respon- 
sible for this paper’s contents. 
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easily support full-blown structural estima- 
tion. One can view the sort of search for 
stylized facts conducted here as either a re- 
placement for or an input to interindustry 
structural estimation, depending on one’s 
feeling about the long-run potential of that 
research approach. This study also departs 
from much of the cross-section literature by 
being fundamentally concerned with the im- 
portance of various effects, not just with 
coefficient signs and f-statistics. 

In particular, this essay provides estimates 
of the relative importance of firm, market, 
and market share differences in the de- 
termination of business unit (divisional) 
profitability in U.S. manufacturing. Using 
1975 data from the Line of Business Pro- 
gram of the U.S. Federal Trade Commission 
(FTC), I find support neither for the ex- 
istence of firm effects nor for the importance 
of market share effects. Moreover, while in- 
dustry effects apparently exist and are im- 
portant, they appear to be negatively corre- 
lated with seller concentration in these data. 

Section I relates firm, market, and share 
effects to current issues and controversies in 
industrial economics and thus supplies the 
motivation for our empirical analysis. The 
remainder of the essay treats the data and 
statistical methods employed (Section II), the 
empirical results obtained (Section IID), and 
the main implications of those results (Sec- 
tion IV). 


I. Sources of Profitability Differences 


In the classical tradition, following Joe 
Bain (1951, 1956), industrial economists 
treated the industry or market as the unit of 


1Christopher Sims (1980) has expressed a similar 
methodological position in the context of macroeconom- 
ics. The approach taken by Michael Gort and Rao 
Singamsetti (1976) is close in some respects to that 
taken here. They use firm-level data, however, and ob- 
tain very different results. 
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study. Differences among firms were as- 
sumed transitory or unimportant unless 
based on scale economies, which were gener- 
ally found to be insubstantial. Equilibrium 
industry profitability was generally assumed 
to be primarily determined by the ability of 
established firms to restrict rivalry among 
themselves and the protection afforded them 
by barriers to entry. A central hypothesis in 
virtually all the classical work was that in- 
creases in seller concentration tend to raise 
industrywide profits by facilitating collusion. 
Most classical studies thus included con- 
centration among the independent variables 
in regression analysis of industry average 
rates of return, and most published studies 
reported the coefficient of concentration to 
be positive and significant.” 

An anticlassical, revisionist view of in- 
dustrial economics has emerged in the last 
decade. In the simplest model consistent with 
this view, all markets are (at least approxi- 
mately) competitive, and scale economies are 
absent (or negligible). The key assumption is 
that within at least some industries there are 
persistent efficiency differences among sell- 
ers.? Because more efficient enterprises tend 
both to grow at the expense of their rivals 
and to be more profitable, these differences 
tend to induce a positive intra-industry cor- 
relation between share and profitability even 
in the absence of scale economies. Moreover, 
the more important are efficiency differences 
in any industry, the less equal are market 
shares (and thus the higher is market con- 
centration) and the higher are the profits of 
the leading firms (and thus the higher is 
industry average profitability). This model 


2Leonard Weiss (1974) provides a survey of cross- 
section studies in the classical tradition; see also F. M. 
Scherer (1980, ch. 9). 

3 Efficiency should not be interpreted in narrow pro- 
cess terms here. A product innovation may simply make 
a firm more efficient in the production of the Lancastrian 
characteristics it supplies to an existing market. While 
product innovations that yield true differention (by 
creating something approaching a new market) cannot 
be formally modeled in this fashion, it seems ap- 
propriate to think of nondramatic product innovations 
in efficiency terms for purposes of positive analysis of 
profitability. 
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thus predicts a positive correlation between 
concentration and profitability in cross sec- 
tion at the industry level even though, by 
assumption, concentration does not facilitate 
the exercise of market power.* 

At the firm or (for multiproduct firms) 
business unit level, the revisionist view im- 
plies that market share should appear as the 
primary determinant of profitability in cross 
section regressions, while market concentra- 
tion should have no impact. David Ravens- 
craft (1983) checked these predictions with 
FTC Line of Business data. He found the 
impact of share on business unit profitability 
to be positive and highly significant, while 
the coefficient of concentration in the same 
regression was negative and significant. 


` Ravenscraft interpreted his results as provid- 


ing strong support for the revisionist argu- 
ment that the significance of concentration 
in traditional industry-level cross-section re- 
gressions arises because concentration is cor- 
related with share (and thus efficiency) 
differences, not because it facilitates collu- 
sion. Stephen Martin has recently obtained 
similar results in a simultaneous equations 
analysis of the FTC data. The strong relation 
between market share and profitability found 
by these and other authors is difficult to 
interpret within the classical tradition, given 
the apparent absence of important scale 
economies in most industries.® 

A third tradition, which I will call man- 
agerial, has yet another set of implications 
for business unit profitability. Business 


*This new, revisionist view seems to have been 
articulated explicitly first by Harold Demetz (1973); see 
also Sam Peltzman (1977). Interesting formal models 
consistent with this view have recently been developed 
by Boyan Jovanovic (1982), S. A. Lippman and R. P. 
Rumelt (1982), and others. It is important to note that 
something like the classical notion of entry or mobility 
barriers (Richard Caves and Michael Porter, 1977) must 
be invoked to explain why imitation does not suffice to 
eliminate efficiency differences among firms in the re- 
visionist model. 

5Scherer (ch. 9) reviews earlier studies of the effects 
of market share. Most obtained results broadly con- 
sistent with those of Ravenscraft and Stephen Martin 
(1983) but used data sets apparently inferior to theirs. 

®See Scherer (ch. 4) for an excellent survey of the 
available evidence on economies of scale. 
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schools and management consultants exist 
because it is widely believed that some firms 
are better managed than others and that 
one can learn important management skills 
that are not industry specific. In a widely 
acclaimed best seller, Thomas Peters and 
Robert Waterman, Jr. (1982) stress the 
importance of firm-level efficiency differences 
based in large measure on differences in 
“organizational cultures.” Dennis Mueller 
(1977, 1983) has recently reported economet- 
ric results implying the existence of substan- 
tial, long-lived differences in measured firm 
profitability. When profit rates in 1950 are 
taken into account, Mueller (1983) finds that 
concentration has a significant negative co- 
efficient in an equation explaining projected 
firm profit rates in 1972, and industry effects 
in general are relatively unimportant. 

Both the revisionist and managerial alter- 
natives to the classical tradition are based on 
plausible arguments and suggestive evidence. 
But I do not think that it has been shown 
that the classical attention to the industry 
was in any sense a mistake: case studies 
of real markets clearly reveal important 
differences. Why, then, do conventional mar- 
ket-level variables perform poorly or per- 
versely when firm or share effects are in- 
cluded in cross-section regressions? 

One probable reason comes readily to 
mind. It has long been recognized that we 
have very imperfect measures of the classic 
dimensions of market structure and basic 
conditions. Conditions of entry have proven 
particularly difficult to measure in a satisfac- 
tory fashion. Moreover, the link between the 
real, economic profitability dealt with in 
theoretical discussions and the accounting 
returns used in empirical work is weakened 
by inflation (Geoffrey Whittington, 1983), 
depreciation policy (Thomas Stauffer, 1971; 
Franklin Fisher and John McGowan, 1983), 
risk (myself, 1981), and both cyclical 
(Leonard Weiss) and secular (Ralph Brad- 
burd and Richard Caves, 1982) disequilibria.’ 


7An additional accounting problem arises with busi- 
ness unit data: the allocation of shared assets among 
individual lines of business is inevitably somewhat arbi- 
trary. If firms follow similar rules of thumb for doing 
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Conventional, classical industry-level vari- 
ables may thus perform poorly at least in 
part because they are poor, incomplete mea- 
sures of the (classical and other) market 
effects present in available data. Since many 
of the usual classical industry-level variables 
are endogeneous in the long run, and it 
is difficult to formulate enough noncontro- 
versial exclusion restrictions to identify 
all parameters of interest, it is not clear 
that probléms of measurement and disequi- 
librium can be successfully attacked by 
structural modeling using available cross- 
section data. 


II. Methods and Data 


Instead of attempting structural analysis, 
this study employs a simple analysis of vari- 
ance framework that allows us to focus di- 
rectly on the existence and importance of 
firm, market, and market share effects with- 
out having to deal simultaneously with 
specific hypotheses and measurement issues 
related to their determinants. Specifically, I 
deal in all that follows with the following 
basic descriptive model: 

(1) ry = eta; t+ Bt YS Ej 

where r,; is the (accounting) rate of return of 
firm i’s operations in industry j, S;; is its 
market share, the a’s are firm effects, the B’s 
are industry effects, u and y are constants, 
and the e’s are disturbances. The assump- 
tions that market share enters linearly in (1) 
and that y is the same for all industries are 
made mainly for comparability to the litera- 
ture, though both also simplify computation 
and interpretation. The 1975 FTC Line of 
Business data set, which I use, contains in- 
formation on large multidivisional firms. 
Such information is clearly required to sep- 
arate firm and industry effects in (1). 

While none of the coefficients in (1) can be 
given a defensible structural interpretation, 
analysis of that model as a whole can shed 


this, spurious industry effects can be added to business 
unit data. 
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light on the relative merits of at least the 
extreme versions of the classical, revisionist, 
and managerial positions. An extreme classi- 
cist, for instance, would expect the B’s to 
differ substantially with a; = y= 0 for all i. 
Estimates consistent with these expectations 
would of course not exclude the possibility 
that industry effects simply reflect industry- 
wide differences between accounting and 
economic rates of return or industry-level 
disequilibria, with variations in monopoly 
power of little or no importance. But a find- 
ing that the «’s and y did not differ signifi- 
cantly from zero would cast doubt on ex- 
treme managerial or revisionist positions. 

The implications of these last two posi- 
tions for the parameters of equation (1) are 
slightly less clear cut. An extreme revisionist 
would presumably expect a large y with all 
the a’s and: B’s near zero if the r,; were 
observations on equilibrium rates of return. 
But, since our data are in fact for a single 
year and thus reflect the effects of cyclical 
and other short-run industry-level disequi- 
libria, an extreme revisionist would not likely 
be surprised to find significant differences 
among the 8’s estimated here. Similarly, an 
extreme managerial position might be that 
variations in the a’s should be much more 
important in equilibrium than those in the 
B’sor in the yS,;, terms. But an extreme 
managerialist would also not likely be sur- 
prised to find differences in the B’s in a 
single year’s data. Moreover, firm-level 
efficiency differences might affect business 
unit profitability through the revisionist 
mechanism, so that firm-level and share 
effects might be hard to distinguish. (1 in- 
vestigate this possibility below.) 

Using firm and industry dummy variables, 
I first use ordinary least squares (fixed effects 
estimation) and the usual F-statistics to test 
for the existence of market effects (noniden- 
tical B’s), firm effects (nonidentical «’s), and 
share effects (nonzero y) in (1) and the natu- 
ral special cases thereof. To analyze the im- 
portance of these effects, I treat the actual 
a’s, B’s, S’s, and e’s in any particular sam- 
ple as (unobservable) realizations of random 
variables with some joint population distri- 
bution. Under the usual assumption that e is 
distributed independently of the other vari- 
ables, the population variance of r can be 
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decomposed as follows: 

(2) 07(r)=07(a)+o7(B)+y7o*(S) 
+07(e)+2p(a, B)o(a)o(B) 
+2yp(a, S)o(a)o(S) 
+2yp(B,S)o(B)o(S), 


where the p’s are correlation coefficients and 
the o’s are standard deviations. Depending 
on which effects are revealed to exist by the 
analysis of (1), I estimate either (2) or a 
special case thereof to provide information 
on-the importance of the determinants of 
observed profitability. Estimates of (2) relate 
directly to the predictions of the alternative 
traditions discussed above. The particular 
(random effects) estimation techniques used 
in this phase of the analysis are presented in 
Section IH. 

In most of the statistical literature con- 
cerned with variance decomposition, orthog- 
onality of effects is assumed, so that covari- 
ance terms like the last three on the right of 
(2) are set to zero. But that assumption is 
not plausible here. If an important attribute 
of efficient firms is their ability to pick prof- 
itable industries in which to operate, for 
instance, we would expect this feature of the 
data generation process on which I must 
condition the estimates to produce a positive 
p(a, B). Similarly, one expects efficient firms 
to have low costs and high shares, so that 
p(a,S) should be positive. Finally, if one 
knows that some particular S;; is above aver- 
age, one’s conditional expectation must be 
that concentration in market j is above aver- 
age. If one expects industry concentration to 
be positively related to industry profitability, 
it then follows that one expects p( £, S) to be 
positive. On the other hand, since € captures 
all profitability differences unrelated to firm, 
industry, or market share differences, the 
assumption that it is orthogonal to those 
effects seems natural and reasonable. 

The strength of this descriptive approach 
is that my conclusions about the three rele- 
vant types of effects will not be conditioned 


8See, for instance, S. R. Searle (1971, chs. 9-11). 
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by maintained hypotheses regarding the de- 
terminants of those effects. I can focus di- 
rectly on the general implications of extreme 
classical, revisionist, and managerial posi- 
tions without having to deal with issues of 
endogeneity or identification. In addition, if 
one doubts a priori that any of these extreme 
positions is tenable, one can look to quanti- 
tative evidence on the importance of firm, 
market, and market share effects and the 
correlations among them to suggest tenable 
compromise positions as well as questions 
and strategies for future research. 

One important issue of research strategy 
can be very easily addressed within this 
framework: is it defensible to work with 
industry-level data? Given the central role of 
profits in industrial economics, the answer 
must depend critically on how important 
industry effects are in determining industry 
rates of return. Only if industry profitability 
mainly reflects industry-level effects can one 
hope that hypotheses about the (classical, 
accounting, disequilibrium, and other) de- 
terminants of those effects can be produc- 
tively tested with industry-level data. If R; is 
the (appropriately weighted) average rate of 
return of business units operating in industry 
j, equation (1) implies 


(3) R,;="+8,+terms in a’s, S’s, and e’s. 


Industry-level analysis would seem to be 
sensible if and ‘only if (estimates of) o7(8) 
are large relative to the cross-section vari- 
ance of the R,, so that industry-level dif- 
ferences are important determinants of in- 
dustry average rates of return. 

All empirical results reported below are 
based on a subset of the 1975 data on indi- 
vidual business units gathered and compiled 
by the FTC’s Line of Business Program. 
These business units account for about 
one-half of manufacturing sales and about 
two-thirds of manufacturing assets. (See 
Ravenscraft and the sources he cites for de- 
tailed discussions of the FTC data.) In order 
to minimize the influence of newly born and 
nearly dead operations, only the 3,816 busi- 
ness units present in the FTC data in both 
1975 and 1976 were considered. Sixteen in- 
dustries that appeared to be primarily resid- 
ual classifications were excluded because they 
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seemed unlikely to correspond even ap- 
proximately to meaningful markets.’ This 
removed 340 observations. In order to miti- 
gate scale-related heteroscedascity problems 
and to focus on the revisionist mechanism 
(as distinguished from scale economies), the 
1,070 remaining observations with market 
shares of less than 1.0 percent were excluded. 
(Note that none of these involve small firms; 
all are small divisions of the 471 large firms 
sampled by the FTC.) Finally, one outlier 
(with operating losses exceeding sales and 
assets/sales several times larger than other 
business units in its industry) was excluded 
before analysis began. Our final data set 
contained 1,775 observations on business 
units operated by 456 firms in 242 of the 261 
FTC manufacturing industries. 

In equation (1), 7,, was measured as the 
ratio of operating income to total assets, 
expressed as a percentage. This quantity pro- 
vided an estimate of the total pre-tax rate of 
return (profits plus interest) on total capital 
employed; it seemed superior on theoretical 
grounds to the frequently employed price- 
cost margin as a measure of profitability.!° 
Its mean was 13.66, and its variance, s?(r), 
was 348.97. For each industry in the sample, 
I also computed the asset-weighted average 
rate of return, R j The mean and variance of 
these 242 numbers were 13.08 and 86.91 
(=s7(R)), respectively. For S,, I used esti- 
mates computed and kindly supplied by 
Ravenscraft.! The mean percentage market 
share in this sample was 6.14, with a variance 
of 59.23 (= s7(S)). 


I. Empirical Findings 


Figure 1 summarizes the results of least 
squares estimation of equation (1) and re- 


°The industries dropped were the following: 20.29, 
22.12, 23.06, 23.07, 24.05, 25.06, 28.17, 29.03, 30.06, 
32.18, 33.13, 34.21, 35.37, 36.28, 37.14, and 39.08. 

10 Capital markets serve to equalize (risk-adjusted) 
rates of return on investment, not on sales. The case for 
using rate of return on sales as a measure of the Lerner 
index rests a belief that accounting average cost is a 
good proxy for marginal cost, which I doubt, and the 
undeniable proposition that sales are measured more 
accurately than assets. 

11 This variable is 100 times the variable MS used by 
Ravenscraft. 
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Firm Effects Only 
R*=.2644: R*= 0106 


<.000! 


fem. & oe Effects 


Industry Effects Only 
R=. 2987;R2=.1884 





Firm & Share Effects 
R7=,4922: R= 1644 R? = 2670; R= .0134 R?= 3045; P 1946 
(f =.1523) (f= 304) 
.0035 < 000! .9035 


0446 
<.0001 


Share Effects Only 
R?=.0023; Rs .OOI7 
(f= 1157) 


<.000I 


Industry & Share Effects 


Firm, Industry, & Share Effects 
R 4962 ;R7=.1702 


(7 


= 2359) 


FIGURE 1 


stricted models excluding one or more of the 
three effects with which we are concerned. 
The values of the ordinary and adjusted R? 
statistics are shown,’”? along with the esti- 
mates of y obtained from models with a 
share efféct. Each arrow corresponds to the 
imposition of a restriction that one of the 
three effects discussed above is absent; the 
number next to each arrow is the probability 
level at which a standard F-test rejects that 
restriction. These numbers are referred to 
simply as P-levels in what follows. 

All the high P-levels in Figure 1, which 
indicate failure to reject the null hypothesis 


at conventional levels, are generated by tests ` 


The adjusted R? is equal to 1—[s?(s)/s?(r)]L, 
where s? is the usual unbiased estimator of the vari- 
ance, so that changes in this quantity, rather than in R? 
itself, correspond to changes in an unbiased estimator of 
the fraction of variance “explained.” 


for firm effects (arrows pointing to the right 
in Figure 1). These data imply that firm 
effects simply do not exist. In the absence of 
industry effects, the null hypothesis that the 
realized a’s are identical can be rejected at 
the 29.2 percent level (no share effect) or the 
27.3 percent level (share effect present). These 
results might lead a Bayesian analyst with a 
strongly managerial prior to accept the ex- 
istence of firm effects. But both tests con- 
ducted in the presence of industry effects 
produce F-values less than unity, which pro- 
vide absolutely no support for the existence 
of firm effects. Firm effects seem to approach 
significance only when firm-specific dummy 
variables serve as proxies for industry effects. 
When industry effects are controlled for, firm 
effects fade into insignificance. The absence 
of a similar interaction between firm and 
share effects indicates that firm effects do not 
operate through the revisionist mechanism to 
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any noticeable extent. Firm dummies do not 
serve as proxies for market share, and there 
` is no difficulty disentangling firm and share 
effects. 

In sharp contrast, all tests for the existence 
of industry or share effects produce signifi- 
cant results. All four tests of the null hy- 
pothesis of no share effects (arrows pointing 
to the left in Figure 1) signal rejection at 
P-levels below 4.5 percent, while the null 
hypothesis of no industry effects is always 
rejected at below the 0.01 percent level 
(vertical arrows in Figure 1).1° 

Let us now consider the importance of 
share and industry effects, postponing until 
Section IV a discussion of the implications of 
the absence of firm effects in these data. It is 
most instructive first to present an informal 
treatment based on information in Figure 1 
and then to employ the relevant special case 
of (2) in a more systematic analysis. 

Comparing adjusted R?s of models not 
involving firm effects, market effects seem to 
account for between 18.84 and 19.29 percent 
of the sample variance of r. Following the 
discussion of equation (3), above, note that 
these percentages correspond to 75.65 and 
77.46 percent of s?(R), the sample variance 
of industry average rates of return. Industry 
effects thus’seem to be quite important, ap- 
parently accounting for the bulk of inter- 
industry differences in accounting rates of 
return. The industry seems an easily defensi- 
ble unit of analysis. 

On the other hand, the adjusted Rs in 
Figure 1 indicate that market share effects 
add only between 0.17 and 0.62 percent to 
variance explained. Similarly, using y= 
0.2304 from Figure 1, y2s?($) amounts to 
only 0.90 percent of s7(r). It is interesting to 
note that in Ravenscraft’s paper, which 
focuses on share effects, this ratio is even 


13 This is a very conservative statement of the strength 
of the evidence for the presence of industry effects. The 
F-statistics and corresponding restricted models are the 
following: F(241, 1533)= 2.709, null model; F(241, 
1532) = 2.762, share effects only; F(241, 1078) = 2.007, 
firm effects only; F(241, 1077) = 2.033, firm and share 
effects. I calculate the probability of obtaining Fs above 
any one of these values under the null hypothesis to be 
less than 107}. 


(4) ry = B+ B+ YS +e 
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smaller; it is between 0.53 percent (GLS) 
and 0.82 percent (OLS).'* While Ravenscraft 
also uses 1975 Line of Business data, he uses 
the ratio of operating income to sales to 
measure profitability, does not delete “mis- 
cellaneous” industries or observations with 
small shares, uses classical variables like con- 
centration in place of industry dummies, and 
attempts (in his GLS estimates) to correct for 
a complex pattern of heteroscedascity. The 
Statistical significance but quantitative unim- 
portance of market share effects thus seems a 
robust feature of these data. 

One final pattern in the statistics presented 
above deserves mention. Market share adds 
more to adjusted R? in the presence of in- 
dustry effects (0.62 vs. 0.17 percent), and 
industry effects add more in the presence of 
share effects (19.29 vs. 18.84 percent). This 
sort of complementarity is suggestive of a 
negative correlation between market share 
and industry effects. Pointing in the same 
direction are the drops in the P-levels associ- 
ated with share effects when industry effects 
are added and the corresponding changes 
(not visible in Figure 1) in the P-levels asso- 
ciated with industry effects. Finally, the fact 
that the estimate of y?s?(S) discussed above 
exceeds the contribution of share effects to 
adjusted R? is also suggestive of a negative 
correlation between share and industry ef- 
fects. (See equation (5) below.) 

Let us now provide a more systematic 
analysis of the issues raised in the preceding 
three paragraphs. With no firm effects pres- 
ent, the relevant special cases of (1) and (2) 
are the following: 


(5) 07(r)=07(B)+y%o7(S)+o%(e) 
+2yp(B, S)o(B)o(S). 


Readers uninterested in estimation technique 
and persuaded by the evidence presented 
above bearing on (5) may wish to glance 
briefly at Table 1, which summarizes the 


14 The necessary statistics are in Tables 1 and A.1 of 
Ravenscraft. 
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TABLE 1— ESTIMATED VARIANCE DECOMPOSITIONS 
Population — Sample 
Name Component Estimate Percentage Component Estimate Percentage 
Market o7(B) 68.466 19.59 o7(B) H 7.905 ” 19.46 
Share 292(S) 2.182 0.62 262(S){1-(1— H)p?} ` 2.182 0.63 
Covariance 2ypo(B)o(S) —2.177 — 0.62 2Hypo(f)o(S) —2.159 ~0.62 
Error a?(e) 281.049 80.41 o?(e) 281.049 80.54 
Total a?°(r) 349.520 100.00 s*(r) 348.977 100.00 


Note: See text for sources and definitions. Totals may not add because of rounding. 


results developed below, and then skip to 
Section IV. 

Ordinary least squares estimation of (4), 
which appears in Figure 1 as the “Industry 
and Share Effects” model, yields a consistent 
and unbiased estimate of 281.05 for o7(e). 
Following Searle’s. (chs. 9-11) treatment of 
variance components estimation in unbal- 
anced models, I next compute consistent 

“analysis-of-variance” estimates of the re- 
maining quantities on the right of (5). 

Let the operator ESS mean “expected sum 
of squares about the sample mean,” let N be 
the total number of observations, let N, be 
the number of observations in industry ` j, 
and let M be the total number of industries. 
A bit of algebra yields 


(6) ESS(r;;— YS) 
=(N-—1)o?(e)+(N-G)o?(8), 


where 


; M 2 
GQ Go LININ. 


If all industries had only one firm, G would 
equal one. If there were only one industry, G 
would equal N, since industry effects would 
not contribute to overall variance. In these 
data, G=15:55. Using y =.2304 and o7(e) 
= 281.05 from above, setting the expectation 
on the left of (6) equal to its sample value, 
and solving yields an estimate of 68.47 for 
o7(B). This is equal to 19.62 percent of the 
sample variance of the r;, and 78.78 percent 
of the sample variance of the R; ‘The. 
quantitative importance of industry “effects 


i CiT 


and the defensibility of industry-level analy- 
sis are again clear.1 

In order to estimate the two’ remaining 
terms on the right of (5), it is necessary to be 
more specific about what is. meant by a non- 
zero population correlation between market 
share and market effects. Imagine the data 
generation process first fixing the N,, then 
drawing the #’s independently from their 
unconditional distribution, and finally draw- 
ing the S’s for each industry from the condi- 
tional distribution determined by the value . 
of B previously drawn. Assume without loss . 
of generality that the unconditional mean of 
the B’s is zero and of the S’s is u, I then 
impose the following assumptions: 


(8a) 

(u,)'+07(S), 
(u,)'+07(8)9°(B,5) 
(8b) E(B,S,,) = (8, S)o(B)0(S). 


The first part of (8a) and (8b) are-not restric- 
tive; the second part of (8a). is consis- 
tent with but does not impose normality. 
These expectations are taken with respect 
to the unconditional population distribution, 


ik 
E(S, Ski) = ` 


15As a final check on the robustness of this conclu- 
sion, I computed MIV! QUEQO estimates of orthogonal 
firm, market, and error variance components of r;; and 
YSij)- (See H. O. Hartley et al., 1978.) I obtained: 
estimates of o 2( B) of 62.03 and 64. 88, respectively. This 
very different technique thus produced estimates very 
close to those in the text, further strengthening the case 
for the quantitative importance of industry effects in 
these data. 
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but they are conditional on the assignment 
of firms to markets. Similarly, for h+ j, 


ae E(B,S,;)=0, and E(Sj,S,;)= 


Let r, be the unweighted mean of the rates 
of return of business units in industry j. 
Then if (4) is the true model, (8a) and some 
algebra yield 


(9) ESS(r,;— r,) =(N~M)yo7(S) 


x [1— (8, S)]+(N- M)o%(e). 


The quantity on the left is the expected sum 
of squared residuals from a regression of the 
r; on M industry dummy variables. This 
regression appears as the “Industry Effects 
Only” model in Figure 1. Use of (8) and a 


bit more algebra yields 

(10) ESS(x,;)/(N 1) = E[o?(r)] 

= Ho*(B)+y7o?(S)[1-(1— #) (8, S)] 
+07(e)+2Hyp(B, S)o(B)o(S), 

where 


(11) H=(N-G)/(N-1). 


Equation (10) provides a decomposition of 
the sample variance of business unit profit- 
ability corresponding to the decomposition 
of the population variance given by (5). 

Setting expectations equal to sample val- 
ues, solving (9) for yo(.S) and substituting 
into (10), an equation is obtained involving 
p(B, S), sample statistics, and estimates 
derived above. A search of the interval 
(—1, +1) reveals a unique root; the esti- 
mated value of p(8, S) is —0.089. This con- 
firms the negative correlation between in- 
dustry and share effects. Equation (9) then 
yields an estimate of 2.182 for y7o7(S). As 
this is only about 3.2 percent of the esti- 
mated value of o7(8), the unimportance of 
share effects is also confirmed. Table 1 re- 
ports the estimated population and sample 
decompositions, corresponding to equations 
(5) and (10), respectively, implied by these 
estimates. 
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IV. Conclusions and Implications 


The analysis of Section III indicates that 
the 1975 FTC Line of Business data provide 
strong support for the following four em- 
pirical propositions: 


PROPOSITION 1: Firm effects do not exist. 


PROPOSITION 2: Industry effects exist and 
are important, accounting for at least 75 per- 
cent of the variance of industry ratés of return 
on assets. 


PROPOSITION 3: Market share effects ex- 
ist but account for a negligible fraction of the 
variance of business unit rates of return. 


PROPOSITION 4: Industry: and market 
share effects are negatively correlated. 


The apparent nonexistence of firm effects 
is somewhat surprising. This finding is per- 
fectly consistent with substantial intra-in- 
dustry profitability differences, which Table 
1 shows to be present in these data. The 
absence of firm effects in (1) merely means 
that knowing a firm’s profitability in market 
A tells nothing about its likely profitability in 
randomly selected market B. This is con- 
sistent with the conglomerate bust of the 
past decade and with a central prescriptive 
thrust of Peters and Waterman (ch. 10): wise 
firms do not diversify beyond their demon- 
strated spheres of competence. The nonex- 
istence of firm effects suggests that Mueller’s 
(1983) persistent firm-level profitability dif- 
ferences are traceable to persistent differ- 
ences at the business unit or industry level, 
combined with relatively stable patterns of 
activity at the firm level.’® 

The finding that industry effects are im- 
portant supports the classical focus on in- 
dustry-level analysis as against the revisionist 
tendancy to downplay industry differences. 


16 Using firm and industry dummy variables to analyze 
FTC Line of Business data, John Scott (1984) finds 
significant firm effects on R&D intensity. This finding 
indicates that the absence of firm effects is not in any 
sense built into the FTC data. Since RaD spending 
reflects policy rather than performance, it is not surpris- 
ing that firm effects show up there but not here. 
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But it is important to note that my analysis 
is generally silent on the merits of classical 
models and hypotheses. The empirical analy- 
sis here is basically descriptive, not struc- 
tural. The results cannot exclude the possibil- 
ity that industry-level profitability differences 
in 1975 were dominated by the effects of the 
severe recession and energy price shocks that 
were buffeting the economy. Though 1975 
was an outlier in several respects, these con- 
siderations should serve to remind us that 
cyclical and other short-run disequilibrium 
effects are present in observed rates of return 
in any single year cross section. And there is 
no reason to suppose that such effects are 
uncorrelated with classical industry-level 
variables. This study cannot be interpreted 
as supporting an uncritical return to classical 
cross-section regressions. Finally, it is im- 
portant to recognize that 80 percent of the 
variance in business unit profitability is unre- 
lated to industry or share effects. While in- 
dustry differences matter, they are clearly not 
all that matters. 

The statistical significance of market share 
in my fixed-effects regressions is consistent 
with previous studies that have reached re- 
visionist conclusions. I depart from those 
studies by directly examining the importance 
of market share in explaining variations in 
business unit profitability. My finding that 
share matters but doesn’t matter much might 
seem to justify ignoring the revisionist mech- 
anism in future research and policymaking. I 
think that would be a mistake. 

First, the estimated coefficient of market 
share is quite large in equations with in- 
dustry dummy variables. The “Industry and 
Share Effects” estimate of y =.2304 reported 
in Figure 1 implies that an increase of market 
share from 10 to 50 percent is on average 
associated with an increase of 9.2 percentage 
points in r;,. Average profitability differences 
of this magnitude cannot sensibly be ignored, 
whatever their cause. 

Second, even if the revisionist mechanism 
is unimportant on average in explaining 
profitability differences, it may be of central 
importance in some markets or classes of 
markets. The coefficient of share is con- 
strained to be equal across industries in our 
regressions, even though a large number of 
authors have found substantial and (to some 
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extent) systematic differences in the profit- 
ability/share relation across industries. 
Mueller (1983), for instance, finds the coeffi- 
cient of market share in a profitability equa- 
tion rises in cross section with increases in 
industry advertising intensity, which he in- 
terprets as reflecting basic conditions that 
make possible product differentiation.!’ The 
basic revisionist mechanism seems too plau- 
sible to dismiss entirely; we ought instead to 
investigate the industry-level factors that 
affect its nature and importance. 

Finally, the negative correlation between 
market share and industry effects is surpris- 
ing indeed. Since concentration and market 
share are positively correlated, this finding is 
perfectly consistent with the negative con- 
centration coefficients obtained by Ravens- 
craft, Martin, and Mueller (1983) in cross- 
section profitability regressions. Moreover, 
my results imply that those coefficients can- 
not be made to change sign by obvious re- 
specification along classical lines. 

One plausible explanation for negative 
concentration coefficients that also applies to 
negative values of p(8,S) has been ad- 
vanced by Martin. He argues that capital- 
intensive, concentrated industries were hit 
hardest by recession and energy shocks in 
1975 -and that these same disequilibrium 
effects swamped any long-run effects of con- 
centration on collusion. Note, however, that 
Ravenscraft finds that concentration has a 
positive sign in industry-level profitability re- 
gressions with these same data. At the very 
least, all this suggests the value of gathering 
and using panel data that would permit ex- 
plicit analysis of cyclical and secular dis- 
equilibria. 


See also Caves and Thomas Pugel (1980), William 
Comanor and Thomas Wilson (1974, ch. 10), Allan 
Daskin (1983), and Porter (1979). 
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A Theory of Contractual Structure in Agriculture . 


By MUKESH ESWARAN AND ASHOK KOTWAL* 


Agricultural tenancy will continue to fas- 
cinate economists until the main riddle it 
poses is satisfactorily resolved. The challenge 
is to explain not only the existence of 
sharecropping, but also the existence of fixed 
rental and fixed wage contracts. The domi- 
nant contractual form can vary with the crop, 
the prevailing technology, the extent of 
market development, and other characteris- 
tics of the economic and social envirénment. 
Sometimes two or all three types of contracts 
seem to coexist in the same area. A general 
framework that could give convincing ex- 
planations of not only the existence of all 
three types of contracts but also of their 
spatial and temporal variation, and thus of 
their links with the economic environment, 
has yet to emerge. 

There are three types of explanations that 
have been offered for the existence of dif- 
ferent tenurial contracts:! (i) tradeoff be- 
tween risk sharing and transaction costs, (ii) 
screening-of workers of different qualities, 
and (iii) market imperfections for inputs be- 
sides land. 

Steven Cheung (1969) postulated that 
sharecropping offers the advantage of risk 
sharing while the other two contracts involve 
lower transaction costs. The optimal tradeoff 
in a given set of circumstances would then 
determine the dominant contractual form.” 


*Department of Economics, University of British 


Columbia, Vancouver, B.C., V6T 1Y2 Canada. We are 
grateful to Robert Allen, Chris Archibald, Charles 
Blackorby, Jean Dreze, Curtis Eaton, John Harris, Tracy 
Lewis, Michael Manove, Michel Patry, Craig Riddell, 
Pankaj Tandon, John Weymark, Ralph Winter, the par- 
ticipants of Economic Theory workshops at the Univer- 
sity of British Columbia and Simon Fraser University, 
and anonymous referees for helpful comments. 

1For a comprehensive recent survey of tenancy mod- 
els, see Hans Binswanger and Mark Rosenzweig (1982). 
The present discussion of the existing literature borrows 
heavily from it. 

2 Cheung and Joseph Stiglitz (1974) had considered 
production uncertainty as the only source of risk. But in 
response to the criticism that mixing wage and fixed 
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There are two difficulties with this view. First, 
the argument that risk sharing is the main 
motivation behind sharecropping lacks em- 
pirical support (Chandrashekar Pant, 1981; 
C. H. Hanumantha Rao, 1971; K. Chao, 
1983). Second, the tradeoff argument lacks 
credibility as there is no reason to believe 
that sharecropring involves greater transac- 
tion costs than a wage contract if transaction 
costs include supervision costs, as they 
should.? 

William Hallagan (1978) and David New- 
bery-Joseph Stiglitz have used screening 
models to explain the existence of different 
contracts. The main problem warranting 
sharecropping is envisaged to be the asym- 
metry of information about tenants’ abilities; 
different contracts are needed to sort tenants 
out by their abilities. We believe that the 
assumption of ignorance on the part of 
landlords about tenants’ abilities is quite in- 
appropriate for .most rural communities. 
Typically, there is little mobility, thus infor- 
mation about abilities and assets is easily 
available. Moreover, screening models can- 
not explain why a certain contractual form 
might predominate in one area while quite 
another form predominates elsewhere. Just 
as the coexistence of contracts (if present) 
needs to be explained, a lack of coexistence 
also requires explanation. Screening models 


rental contracts would offer the same risk-sharing ad- 
vantage as sharecrcpping, the more recent literature has 
considered other sources of risk (for example, David 
Newbery and Stiglitz, 1979), restoring the risk-sharing 
advantage to sharecropping. Newbery and Stiglitz point 
out that economies of scale would serve the same func- 
tion. 

3See Gerald Jaynes (1982) for a detailed critique of 
Cheung’s argument. Also see Joseph Reid (1976). 

4Franklin Allen 1982) uses a similar screening model 
that incorporates the unobservability of the quality of 
land in addition te the unobservability of the tenant’s 
ability. : 

5For example, the dominant tenancy form in Japan 
was fixed rental while in East India it is sharecropping. 


VOL. 75 NO. 3 


are also not capable of explaining the change 
in the contractual structure that has been 
observed to result from a change in tech- 
nology or the development of markets. For 
example, tenancy contracts changed to wage 
contracts in India after the introduction of 
new technology in the 1960’s (Rao, 1977, ch. 
12); the sharecropping contracts in the post- 
bellum South of the United States changed 
to wage contracts with the advent of mecha- 
nization (Richard Day, 1967). 

The most appealing view of tenancy is that 
it substitutes for the absence or imperfec- 
tions of a market for some factor input be- 
sides land. The absence or incompleteness of 
markets can typically result from the high 
costs of quality enforcement. Recent litera- 
ture has pointed out technical know-how 
(Joseph Reid, 1976), managerial ability (Clive 
Bell-Pinhas Zusman, 1979), bullocks (Chris- 
topher Bliss-Nicholas Stern, 1982), credit 
(Gerald Jaynes, 1982), and family labor 
(Pant, 1983) as examples of factors for which 
markets are highly imperfect. An effective 
way of gaining access to such a factor is to 
offer a self-monitoring (incentive) contract to 
the factor owner, involving him in the pro- 
duction process. The factor input is thus 
available only as a package deal with the 
factor owner’s time. However, the self-moni- 
toring contract does not have to be a share 
contract. The landlord could gain access to 
the tenant’s supervision ability or to his bul- 
locks by offering him a fixed rental contract. 
Why then does sharecropping exist? 

Following Reid (1977) we envisage the 
landlord and tenant as both contributing 
unmarketed resources in a sharecropping 
arrangement. We view sharecropping as 
a partnership arrangement in which both 
agents have incentives to self-monitor.® Such 
a contract arises to mitigate morally haz- 
ardous behavior on the part of both agents 
—a phenomenon as yet unexplored in the 
literature. If all the monitoring of input qual- 


Bliss and Stern (p. 309) also view sharecropping as 
an arrangement that involves the pooling of managerial 
and cultivating skills. Peter Murrell (1983) points out 
that in the Philippines the word for sharecropping also 
means partnership. 
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ity is undertaken by a single agent, he 
becomes the sole residual claimant; in a wage 
contract it is the landlord, and in a fixed 
rental contract it is the tenant. The different 
contracts thus reflect different techniques of 
combining unmarketed productive inputs.’ 
The choice of technique depends on exoge- 
nous parameters such as the endowment 
distribution across the classes of factor 
owners and the prevailing production tech- 
nology. The equilibrium contractual struc- 
ture emerges from the optimizing decisions 
of both landlord and tenant in a given 
environment. In order to facilitate the der- 
ivation of the testable implications of this 
view, we shall abstract from all considera- 
tions pertaining to risk in this paper. This 
abstraction enables us to make a comparison 
of the implications of the hypothesis that 
sharecropping exists to pool unmarketed 
resources with the implications of the con- 
ventional wisdom that it exists to share risk. 

The paper is organized as follows. In Sec- 
tion I we present the general model of con- 
tractual choice in an agrarian economy. In 
Section II we solve the model and present 
comparative static results for a Cobb-Doug- 
las specification. We use these results to ex- 
plain some real world observations pertain- 
ing to agrarian contractual structures and 
changes therein. In Section III we discuss the 
limitations of the model and suggest exten- 
sions. 


I. The Model 


Here we spell out our model of agricul- 
tural production that will enable us to endog- 
enize the type of contractual arrangement 
(fixed wage, fixed rental, or sharecropping) 
that will prevail in a given setting. The model 
we construct is the simplest one that incor- 
porates what we envisage to be the crucial 
features of agricultural production. It is our 
view that agricultural production entails the 


7This idea is implicit in Reid’s work on sharecrop- 
ping (1977; 1976). In Reid (1979) this view is made 
explicit. We formalize the idea and relate it to the 
exogenous parameters of the social and economic en- 
vironment. 
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use of certain unmarketed resources, and 
access to these resources is obtained by mak- 
ing their owners residual claimants. We be- 
lieve this to be the most important determi- 
nant of the contractual structure of an 
agrarian economy and have therefore made 
it the cornerstone of our model of agrarian 
contracts. We focus on two specific un- 
marketed resources: the ability to supervise 
labor; and the managerial ability to make 
production decisions based on technical 
know-how and market information. These 
two abilities constitute the core of farm 
management. 

. Labor supervision is of crucial importance 
because in farming the output is very sensi- 
tive to the quality of effort; a slight mistim- 
ing in transplanting or the application of a 
wrong fertilizer mix, for example, can have 
disasterous consequences. Also, many farm- 
ing activities are characterized by the fact 
that the quality of effort applied cannot be 
easily ascertained until after the work has 
been completed. The importance of the qual- 
ity of effort on the one hand, and the inher- 
ent moral hazard problem of shirking on the 
other, imply that labor of itself is not an 
effective input; it is an aggregate of the labor 
hired and the supervision effort applied to 
reduce shirking that is an effective input into 
agricultural production. If L denotes the 
amount of labor hired and s the amount of 
time spent by a supervisor on supervising 
labor, we may define the “effective labor” 
input or “effort,” E, by 


(1) E=(s,L;e), 


where g is a linearly homogeneous aggrega- 
tor which is increasing and concave in s and 
L, and e is a parameter (0 <e<1) char- 
acterizing the aggregator. The parameter e is 
introduced to capture the relative importance 
of supervision in a unit of effective labor, 
and is defined to be such that if e= 0, super- 
vision is redundant, while increasing € im- 
plies that supervision is increasing in impor- 
tance. An improvement in the technology of 
labor supervision would render supervisory 
effort less important and would therefore 
translate into a decrease in e. 
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In a tenancy contract, family labor is 
regarded as a crucial resource (Pant, 1983). 
Since it is easier to supervise one’s own family 
labor than to supervise hired workers, a 
tenant may be considered to have labor- 
supervision abilities superior to those of a 
landlord. A tenancy contract should thus be 
considered not just as a contract to hire the 
labor of the tenant but, as well, the super- 
vised labor of the family. 

The efficiency of agricultural production is 
also crucially dependent on the quality of 
management decisions. Judicious choice of 
crops, proper land and water management, 
selection of inputs, and timely procurement 
and application of inputs are essential for 
successful farming. It involves decision mak- 
ing based on sound technical and market 
information. The choice of crops, for exam- 
ple, should depend on the expected changes 
in relative prices; water distribution should 
depend on the requirements of the specific 
technology; the choice and procurement of 
inputs should require the knowledge of the 
available inputs, their quality and prices, and 
the expected supply bottlenecks and short- 
ages. Good production decisions must also 
depend on the knowledge of government 
tax-subsidy programs and of agricultural 
policy in general. Collecting such informa- 
tion and checking its reliability is a time-con- 
suming process. The greater the time spent in 
gathering and assimilating information, the 
better is the quality of management deci- 
sions. We shall, therefore, use the time de- 
voted to such activities by the farm manager 
as a proxy for. the managerial input. 

We thus posit that agricultural production 
entails the use of four inputs: (i) manage- 
ment, which we represent by the time, ¢, 
spent by the entrepreneur on the activity; 
(ii) materials, M, which is an aggregate of 
such physical inputs as seeds, fertilizer fixed 
capital, etc.; (ii) labor effort, E, as defined 
in (1) above; and (iv) land, H, which we 


’Bliss and Stern give an excellent account of the 
different managerizl tasks important in agricultural pro- 
duction. 
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assume to be fixed and indivisible.’ The out- 
put, g, of a farm may thus be written 


(2) q=0F(t, M, E, H), 


where F is assumed to be a production func- 
tion that is linearly homogeneous, increasing, 
and concave in its arguments. In (2), @ is a 
positive random variable with an expected 
value of unity, intended to embody the effects 
of such stochastic factors as weather. Since 
we are explicitly abstracting from considera- 
tions pertaining to risk, the only role played 
by @ is that it renders impossible the imputa- 
tion of the amount of an input applied from 
knowledge of the levels of the other inputs 
and of the output. While the amounts of 
hired labor and material inputs are easily 
observable, supervision and management are 
not. This feature introduces the moral hazard 
problem of shirking in the provision of the 
supervision and management inputs in the 
event that they are provided by separate 
agents—as in sharecropping. 

Substituting for E from (1), (2) may be 
rewritten as 


(3) q = 9f(t,s,M,L, H; e), 


-© where f is linearly homogeneous, increasing, 
and concave in its first five arguments. 

In traditional societies, many exchange re- 
lationships are personalized and access to 
market information, scarce inputs, and gov- 
ernment services is a matter of privilege. This 
privilege may stem from wealth, social posi- 
tion, or family connections. Rich landlords 
often dominate the local political bodies.!° 
Access of any kind is correlated with the size 
of landholdings. Capital markets are usually 


°It would be more realistic to make the plot size a 
choice variable controlled by the landlord and have a 
landlord enter into contracts of one of more variety with 
several tenants simultaneously. However, such a modifi- 
cation would greatly complicate the task of theorizing, 
without necessarily adding any new insights into the 
determination of contractual structure. 

10See Rao (1977, pp. 186-87) for a discussion of the 
social and political power wielded by the rural rich in 
India. 
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underdeveloped and access to credit is no- 
toriously dependent on the ability to offer 
collateral, mostly land (Rao, 1977, pp. 
138-42), In view of the limited ability of the 
marginal farmers and tenants to raise work- 
ing capital, it is natural that it is the land- 
lords who normally interact with traders and 
financial institutions. Landlords thus develop 
better avenues for the acquisition of produc- 


‘tive market information—the government 


bureaucracy and the traders. In addition to 
these factors, landlords’ families, with their 
higher wealth and: social standing, are likely 
to ‘have acquired better education than the 
laborers’ families (Rao, 1977, p. 138). Land- 
lords as a class, therefore, are more proficient 
in acquiring information on changing market 
conditions and technology than their tenants 
(Shigeru Ishikawa, 1981, pp. 168; Reid, 1979, 
p. 307); Lee Alston-Robert Higgs, 1982, 
p. 335). Resident landlords who are not 
alienated from farming and the rural scene 
are, therefore, likely to be much better suited 
for the role of overall decision making (i.e., 
general manager), while the tenant with his 
family labor force is better suited for the role 
of a labor supervisor (i.e., foreman). 

For convenience we shall refer to the input 
t in (3) as “management” and to s as “su- 
pervision.” We have argued above that land- 
lords have superior abilities in management 
and tenants in supervision. We quantify this 
idea of differential abilities by means of two 
parameters, y, and y,.-We assume that one 
hour of the landlord’s (tenant’s) time de- 
voted to supervision (management) is equiv- 
alent to only a fraction y, (Y2) of one hour 
devoted to supervision (management) by the 
tenant (landlord). (Note that here and 
elsewhere in the paper, quantities sub- 
scripted by 1 refer to the landlord, those by 2 
refer to the tenant.) An efficiency unit of 
management (supervision) will be assumed 
to be one hour of the landlord’s (tenant’s) 
time. Since market development tends to 
equalize access to know-how across agents 
by diffusing information, it would increase Y, 
towards 1. Similarly, a substitution of the 
landlord’s family labor for hired labor would 
increase y, towards 1 by eliminating the 
supervision advantage of tenants. 
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We assume that the landlords and workers 
each have one unit of time which they must 
allocate between agricultural production and 
their alternative activities. The opportunity 
wage of a landlord is v, for a hired worker it 
is w, and for a labor-supervisor it is u, with 
uzw. The labor market is assumed to be 
competitive, and all opportunity incomes arë 
assumed to be exogenously determined. The 
price of materials, p, is also assumed to be 
given. 

The landlord has three options regarding 
the manner in which his land might be 
cultivated. First, he could self-cultivate by 
hiring unskilled labor and providing both 
management and supervision himself. This is 
the fixed wage contract. He could, instead, 
lease out the land to a tenant for a fixed 
lump sum rental. In this fixed rental con- 
tract, the tenant hires unskilled labor and 
provides both management and supervision 
himself. Finally, the landlord and the tenant 
could make a share contract in which the 
former provides management, the latter su- 
pervision, and output is Shared. The share 
contract affords the opportunity for special- 
ization—each agent performs the task at 
which he has the absolute advantage. In an 


arrangement in which management and su- - 


.pervision inputs are provided by different 
agents, the moral hazard of shirking arising 
from the unobservability of these inputs 
would be mitigated if both agents are made 
residual claimants. This is precisely what the 
share contract accomplishes. Thus sharecrop- 
ping emerges in a natural fashion as a re- 
sponse to-the possibility of achieving a supe- 


rior input mix through resource pooling in - 


the face of a moral hazard problem. Such an 
arrangement. brings together superior inputs 
into production, but it suffers from the dis- 
advantage of the. disincentive effect arising 
from the fact that each of the two agents 
receives only a fraction of his marginal prod- 
uct.!! These considerations, along with the 
opportunity incomes of the agents, will de- 
termine the contract that will emerge as the 
dominant one. 


11This tradeoff has been pointed out by Bliss and 
Stern (p. 309). 
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We now turn to the determination of the ` 
optimal contract. For each type of contract 
we set up the optimization problem facing 
the agents. 


A. Fixed Wage Contract - 


Assume the price of the agricultural out- 
put to be a constant, P. Under this type of 
contract, the landlord hires unskilled labor 
and allocates his time between management, 
supervision, and his alternative activity in 
order to maximize his expected net income: 


(4) m= o [PA s1 M, L, H) 


lis Sis 
— pM-wL]+(1-t,-—5,)v 
0<t,<1,0<5,<51,0<t,+5,<1. 


The term in the square brackets represents 
the landlords’ expected income from cultiva- 
tion and the other term the income from his 
alternative activity. 


B. Fixed Rental Contract 


Under this contract a worker leases the 
land for a fixed lump sum rental from the 
landlord. The expected net income of the 
tenant prior to paying the lump sum rental is 
given by 


(5) Tf = max [ Pf(Y2t2,5.,M, L, H) 
t9,59.M,L 


— pM —wL]+(1—t,—s,)u, 
0 <t, <1,0 <s, <1,0 <t, +s, <1. 


We need to determine the fixed rent R 
that the landlord will demand of the tenant. 
Given the existence of a perfectly elastic 
supply of tenants, the rent on the land will 
be competed up until the tenant is at (or 
marginally above) his opportunity income u. 
Thus, we have 


(6) R= max{0, p — u}. 


Under this type of contract, the landlord 
devotes all of his time to his alternative 
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activity. The landlord’s income under the 
fixed rent contract is thus 


(7) Tf =v+R. 
C. Share Contract 


In the share arrangement, the landlord 
and the tenant each provide one of the un- 
marketed inputs and the profit (or output) is 
shared according to some endogenously de- 
termined, but mutually agreed upon, rule. 

For the purpose of tractability, we make 
the assumption of complete specialization. It 
is easy to see that under this assumption the 
maximum expected output would be ob- 
tained when each agent provides the input in 
which he has the absolute advantage. 

In what follows, it is convenient to de- 
fine the restricted expected profit function, 
T(t, s), obtained by optimally choosing the 
amounts of labor and materials for paramet- 
rically given ¢ and s: 


(8) T(z, s) 
= max Pf(t,s, M,L,H)~ pM-wL. 


We shall assume that the sharing rule takes 
the linear form: ' 


(9a) 


where S, is the expected profit share accru- 
ing to the tenant and a, 8 are constants that 
are to be endogenously determined. The 
landlorď’s share of the expected profits must 
then be 


S,=a+ BI, 


(9b) S,=—a+(1—£)I1. 

The sharing rule (9) implies that what is 
shared is the revenue, net of labor and 
material costs, so that both agents bear part 
of the costs. This minor variation of the 
traditional assumption of output sharing is 
made purely for analytic convenience; the 
exercise can be repeated for an analogous 
output-sharing arrangement. In fact, it is 
typically the case that the share contract 
indicates not only the crop share but also 
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allocates the burden of costs. Implicit in (9) 
is the simplifying assumption that the labor 
and material costs are also shared in the 
same proportion as revenues. While this as- 
sumption can be relaxed, it would add little 
by way of insight to do so in what follows. 

We now turn to the question of how the 
parameters a and £ of the share equations 
(9) are determined. The idea behind the pro- 
cedure we use is simple. First, we examine 
the optimal decisions of the tenant and the 
landlord conditional on arbitrarily fixed val- 
ues of a and £. Then we step back and have 
the landlord choose a and £ in order to 
maximize his expected income subject to the 
tenant being at no less than his opportunity 
income. The landlord’s choice is foresighted 
in that his decision is made under full knowl- 
edge of how the choice of a-and 8 will affect 
the ensuing equilibrium by affecting incen- 
tives. 

Given the sharing rule (9), the tenant will 
choose the amount of time he will devote to 
supervision in order to maximize the variable 
component of his expected profits; he solves 


(10) 


max BI](t), 52)+(1—s2)u, 


O<s, <1. 


An analogous problem confronts the land- 
lord; he must choose the amount of time to 
engage in management: 


(11) max -BMI 5.)+(—4)2, 
0<4 <1. 


Following the literature, we shall assume that 
the two-person game we have here is re- 
solved noncooperatively.!? A natural assump- 
tion—and one which we invoke—is that each 


12 One could make a case that sharecropping involves 
cooperative rather than noncooperative behavior. If we 
assume the former, we would need to resort to bargain- 
ing theory to determine each agent’s share. It is 
likely—as is true of the Nash bargaining solution—that 
the bargaining strength of each agent is determined by 
his payoff in the noncooperative resolution of the game 
being considered here. 
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agent entertains Nash conjectures, that is, he 
maximizes his expected profits taking as 
parametric the choice of the other agent. 
The solution to (10) determines the Nash 
best response of the tenant: 


5,=0(t,;B),. 


while the solution to (11) yields the best- 
response function of the landlord: 


t, = (52; B). 


At a Nash equilibrium pair [7*(8), s¥(B)I, 
equations (12a) and (12b) are simultaneously 
satisfied. The concavity of the production 
function implies that the restricted profit 
function (8) is concave in ¢ and s (Theorem 
2.20 in W. Erwin Diewert, 1973). This in 
turn, implies that for given a and f the 
payoffs to the tenant and landlord (the ob- 
jective functions of (10) and (11), respec- 
tively) are concave in ¢, and s,: Further, 
since the choice variables t, and s, are re- 
stricted to the compact convex set [0,1] the 
existence of a Nash equilibrium is assured 
(see Theorem 7.4 in James Friedman, 1977). 
We shall assume that for given a and £, the 
Nash equilibrium is unique. 

The choices ¢, and s, in the Nash equi- 
librium will not, of course, depend on the 
parameter a.!* However, they will depend 
nontrivially on B since a change in this 
parameter, ceteris paribus, alters each agent’s 
marginal remuneration and hence his incen- 
tives. For a given £, the landlord will set a 
at a level that holds the tenant at (or barely 
above) his opportunity income. Thus a 
satisfies 


a+ BII[t#(8), s*(B)]+[1-s¥(8)]u=a, 


(12a) 


(12b) 


so that 


(13) a(B)=s#(8)u—Anl[t#(B), s#(B)). 


131 is interesting that substitution of the assumption 
of Nash behavior by Stackelberg behavior with the 
landlord as the leader results in the cooperative out- 
come. 

14Unless, of course, a is so negative that the tenant 
choses not to participate at all in cultivation. 
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Finally, the landlord will choose 8 so as to 
maximize his expected income; the endoge- 
nous value, B*, of B thus solves 


(A) oman) 


+(1= BILECA), s3(8)] + [1—a8(8)]o. 
We shall assume that ¢#(8) and s#(B) are 
continuous in their arguments. This ensures 
that a solution to the optimization problem 
(14) exists for B lying in the convex compact 
set [0,1]. This completely endogenizes the 
parameters of the sharing rule (9). The land- 
lord’s expected income under the share con- 
tract is thus 


Thy = — a( B*)+(1-B*) 
xT (8*), s¥(8*)] + [1- 1#(8*)] 0. 


Upon substituting for a from (13), the above 
expression may be rewritten as 


Thy = T[¢#(8*), s#(8*)] 
+[1-2(8*)] 0 + [1-s¥(B*)] u—u, 


which, as one wculd expect, is the joint profit 
of the landlord and tenant, less the oppor- 
tunity income of the latter. 

Having determined the landlord’s ex- 
pected income under all three contractual 
arrangements, the determination of the ar- 
rangement that will prevail is, in principle, 
trivial: that contract would be chosen which 
maximizes the landlord’s expected income. 
Since the supply of tenants is perfectly elas- 
tic, any rents that are generated accrue to the 
owner of the scarce resource, land: irrespec- 
tive of the contract, the tenant earns only his 
opportunity income. 


U. Results 


In this section we explicitly solve the model 
presented above for a Cobb-Douglas specifi- 
cation and present its comparative static re- 
sults. The expected output of a farm, in the 
notation of the last section, is assumed to be 
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(15) g= Ath Eo , 


where A, ô, i=1,2,3,4 are positive con- 
stants and ¥:4_,8, =1. The aggregator for the 
effort in (1) is also assumed to be Cobb- 


Douglas in structure: 


(16)  E=s'h-:, 


O<e<l. 


The explicit solution of the model for 
Cobb-Douglas specifications (15) and (16) is 
presented in the Appendix. Since the re- 
stricted profit function (8) takes the form 
(A4) of the Appendix, which is concave in 4 
and s,, so are the objective functions (10) 
and (11) of the landlord and tenant, respec- 
tively, for any £ € [0,1] under sharecropping. 
Since t#(8) and s#(£) (given by AlSa) and 
(A15b) of the Appendix),’ are continuous 
functions of 8, so is the landlord's payoff 
(14). The solution to (14) determines the 
endogenous profit share of the tenant.!° The 
determination of the fixed wage and fixed 
rental contracts are straightforward and are 
also presented in the Appendix. 

We now present comparative static results, 
obtained by carrying out a series of paramet- 
ric variations on the model. Parameter values 
in these exercises are chosen so as to fa- 
cilitate a clear exposition of the forces that 
determine contractual structure. We note, 
however, that none of our conclusions— that 
are all qualitative in nature and are ex- 
plained intuitively—are sensitive to the 
choice of parameter values. Three compara- 
tive static exercises are performed. We 


15 Note that (15) also lends itself to the interpretation 
of management as the monitoring of material input 
quality with 1544753 as the aggregator that can be con- 
strued as the “effective material input.” 

16For any £ €[0,1] there are, in fact, two Nash 
equilibria, one of which is the trivial one 1¥ (8) = s#(B) 
= 0; since all inputs are essential, if either the landlord 
or the tenant applies zero effort, the Nash best response 
of the other is also to apply zero effort. Since this 
solution corresponds to the case in which there is no 
agricultural production at all, we shall restrict our atten- 
tion in what follows to the nontrivial Nash outcome. 
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analyze the impact of the following on the 
contractual structure: 

(a) changes in the relative importance of 
the labor effort and management inputs (i.e., 
the effect of variations in (8, /8,); 

(b) changes in the monitoring technol- 
ogy (i.e., the effect of variations in e); 

(c) changes in the relative opportunity 
incomes of the two classes (i.e., effect of 
variations in (v/u)). 

A fourth exercise was conducted to study 
the variation of the optimal profit share, B*, 
for a wide range in (6,/8,) and e." The 
motivation for this exercise was to ask if our 
model would shed some light on the ob- 
served relative constancy of B in the neigh- 
borhood of one-half under a wide range of 
technological and market conditions. 

The exogenous parameters of the model 
are those pertaining to the production func- 
tion (A, ¢,5,,i=1,...,4), the distribution of 
abilities in management and supervision 
across classes (y, and y,)—henceforth re- 
ferred to as the relative efficiency parameters 
—and the opportunity incomes (v and u). In 
this entire section we normalize the price of 
output P, and the farm size H to unity. For 
a given configuration of parameter values, we 
numerically solve for the landlord’s expected 
incomes under fixed wage and fixed rental 
contracts and compare the outcome with the 
landlord’s expected income under the share 
contract.}® 

Figure 1 illustrates the partitioning of the 
relative efficiency (i.e, Yy Y2) parameter 
space according to the contractual arrange- 
ment that will prevail for parameter values 
noted in the figure. For low values of y, and 
Y2, Sharecropping prevails, since the diversifi- 
cation of activities (management and super- 


Eor the chosen specification of the model, it turns 
out that B* is invariant with respect to changes in 
opportunity incomes v and u. However, we would not 
expect this to be a feature of a more general specifica- 
tion. 

'8Note that under the fixed wage and fixed rental 
contracts, the entrepreneur has only one unit of time to 
allocate between management and supervision, while 
two units of time are available under a share contract. 
In order to be able to compare the outcomes of the 
various contracts without bias, we have chosen parame- 
ter values that yield interior solutions. 
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FIGURE 1. FRAGMENTATION OF RELATIVE 
EFFICIENCY PARAMETER SPACE ACCORDING TO 
DOMINANT CONTRACTURAL TYPE 
(Parameter values: 5, = 0. 8, = 0.2, 6; = 8, = 0.25, 
e=0.5,A=4, p=w=l, u=1.1, v=1.25.) 


vision) required of the agents in the other 
two contractual arrangements render them 
relatively unprofitable. Such would be the 
case if the rural society is polarized into a 
landlord class alienated from day-to-day farm 
work and a working class devoid of man- 
agerial abilities. As markets develop, dif- 
fusing information and hence eliminating the 
disparity in managerial abilities between the 
two classes (i.e. as y, increases), share- 
cropping will give way to fixed rental con- 
tracts. To the extent that access to informa- 
tion is correlated with land ownership, a 
relatively uniform distribution of the latter 
would imply a high value of y,, rendering 
sharecropping less likely. In some states of 
India, where the distribution of land across 
the classes is highly skewed, sharecropping is 
commonly observed. 

Sharecropping is often regarded as a back- 
ward or a feudal form of agriculture. This 
view is explained by Figure 1, according to 
which sharecropping would dominate when 
markets are either absent or underdeveloped 
and the class structure is polarized— two 
characteristics that are commonly associated 
with feudalism and backwardness. 
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If y, is small while y, is large, that is, if 
the workers lack managerial abilities and the 
landlords are not comparatively inept at su- 
pervision, wage contracts will obtain, as 
shown in Figure 1. 

Absentee landlords typically appear to 
lease out their land under fixed rental con- 
tracts (Alston-Higgs; Bliss-Stern; Chao,). 
This is quite consistent with our model: an 
absentee landlord typically does not provide 
any input at all apart from Jand and con- 
sequently sharecropping is not viable. Land- 
owners who are engaged in some activity | 
other than cultivation possess neither any 
supervisory abilities nor any advantage over 
the workers in access to information (i.e., 
yı <1 and y, =1). The resulting contracts 
would therefore be of the fixed rental type. 

Figure 1 may also be used to explain the 
rise of sharecropping in the postbellum South 
of the United States. With the abolition of 
slavery, the previously used supervision tech- 
nology of the landlords was no longer fea- 
sible (ie. y, declined) and the absence 
of managerial ability among the emanci- 
pated slaves made sharecropping inevitable 
(Alston-Higgs; Reid, 1976). The lack of ac- 
cess of the freed men to credit and other agri- 
cultural inputs was probably also a contrib- 
uting factor (Jaynes). 

It is interesting to note that the ability to 
pool otherwise unobtainable resources under 
sharecropping allows the application of a 
superior input bundle to cultivation. This 
results in the possibility of the agricultural 
yield under sharecropping being higher than 
that under any other contract despite the 
disincentive effect operating in sharecrop- 
ping. This may explain the observations re- 
ported by Bliss-Stern, and M. Mangahas 
et al. (1976), among others, that sometimes 
the yields under the share contract are higher 
than under alternative arrangements. In gen- 
eral, depending on the tradeoff between the 
advantage of a superior input combination 
and the disadvantage of the disincentive effect 
under sharecropping, the yield may compare 
favorably or unfavorably with other arrange- 
ments. 

Figure 1 does not explain the coexistence 
of two or more types of contracts in the same 
geographical area. For ease and clarity we 
have cast our model in terms of only two 
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classes and one technology. It is easy to see 
that, in principle, the model could be ex- 
tended to incorporate more than two classes, 
with each class differently endowed (ie., y,, 
and y, are different across classes), and mul- 
tiple technologies (for example, different 
crops). The introduction of this realistic fea- 
ture of heterogeneity into the model would 
lead, in a natural fashion, to heterogeneity in 
the contractural structure in the same area at 
the same time. Thus, for example, absentee 
landlords may be found to lease out their 
land on a fixed rental basis to small farmers 
with some managerial ability but low oppor- 
tunity incomes, while large farmers with 
access to market information might sharecrop 
with marginal farmers having none. At the 
same time, there can exist farmers who self- 
cultivate by hiring labor under wage con- 
tracts. 

For what follows it is convenient to define 
the critical values, yf and yj, of the relative 
efficiency parameters yı and y,, respectively. 
The value Yi (yz) is that value of y, (72) at 
which, for given y, (yı), the landlord would 
choose to switch from sharecropping to a 
fixed wage (fixed rental) contract, ceteris 
paribus. In other words, (y{, yz) denotes the 
coordinates of the point A in Figure 1. Much 
of the discussion to follow is cast in terms of 
Yr and yz. 

Figure 2 illustrates the result of the second 
comparative Static exercise, viz, the effect of 
changes in (6,/8,). An increase in the 
importance of management relative to labor 
effort (i.e., a decrease in (8, /6,)) lowers yf 
and increases yz. In other words, the area 
covered by the fixed wage contract in Figure 
1 increases, while that covered by the fixed 
rental contract shrinks. Precisely the oppo- 
site would be true if the importance of labor 
effort increases relative to management. This 
result, which is eminently in accord with 
intuition, explains the transformation of 
share contracts into wage contracts in India 
in response to the introduction of the High 
Yielding Variety (HYV) technology. The 
increased importance of know-how in pro- 
duction caused a decrease in (6, /5,) chang- 
ing sharecropping to fixed wage contracts. 
By the same reasoning it also follows that if 
the initial situation were one predominantly 
of fixed rental contracts, a sufficiently large 
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FIGURE 2. DEPENDENCE OF CRITICAL RELATIVE 
EFFICIENCY PARAMETERS ON (6, /8,) 
(Parameter values: 8, + 6, = 0.7, 6; = 6, = 0.15, 
£=0.5, A=3, p=w=10, u= v=1.25.) 


decline in (6,/85,) could result in a direct 
transition to a regime of fixed wage con- 
tracts, bypassing the share contract al- 
together. Over time, the diffusion of know- 
how reduces the advantage possessed by the 
landlord (i.e., y, increases), and we might 
observe a reappearance of share. contracts. 
Ranjit Sau (1976) reports some such cases in 
Haryana (India) ten to twelve years after 
HYV technology was first introduced in the 
area. 

Figure 2 also explains an observation made 
by Reid (1979) that in the U.S. South there 
was a strong correlation between the extent 
of sharecropping and the labor intensity 
of production. Cotton, for example, which 
is a highly labor-intensive crop, was typically 
cultivated under sharecropping arrange- 
ments. The more labor intensive the crop, 
the greater the premium placed on supervi- 
sion and, therefore, the less likely are the 
landlords to self-cultivate. This, together with 
the poor management abilities of the recently 
freed slaves (which made fixed rental ten- 
ancies unlikely), resulted in sharecropping 
as the dominant contractual arrangement. 

Figure 3 demonstrates that yf increases 
and y declines as the importance of supervi- 
sion increases (i.e., as e increases). This is 
because as the activity in which the tenant 
has the advantage (supervision) acquires 


-greater importance in the production pro- 


cess, some fixed wage contracts that previ- 
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FIGURE 3. DEPENDENCE OF CRITICAL RELATIVE 
EFFICIENCY PARAMETERS ON € 
(Parameter values: ô; = 0. 6, = 0.4, 6; = 6, = 0.2, A = 4, 
p=w7=l, u= v=1.25.) 


ously marginally dominated sharecropping 
would now give way to share contracts. Like- 
wise, some share contracts that previously 
dominated. fixed rental contracts would now 
give way to the latter. 

The importance of labor monitoring de- 
pends on the variance of the quality of effort 
allowed by the production technology. Spe- 
cialization of labor facilitates labor monitor- 
ing (i.e., reduces e) through routinization and 
systematization of labor tasks. Often mecha- 
nization of activities implies that the pace 
and quality of output are primarily de- 
termined by machine specifications rather 
than by the quality of the operator’s effort, 
thus reducing the importance of labor super- 
vision (i.e., reducing e); 'the machine super- 


vises labor.!? Thus, following a technological 


change involving either labor specialization 
or mechanization, we would expect to see a 
reduction in the supervision requirement (i.e., 
lower €) and consequently a change from 
share and fixed rental contracts toward wage 
contracts. We thus have an additional ex- 
planation for the shift toward wage contracts 


19Alston (1978) offers convincing arguments as to 
why mechanization might reduce supervision require- 
ments. 
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FIGURE 4, DEPENDENCE OF CRITICAL RELATIVE 
EFFICIENCY PARAMETERS ON RATIO OF 
OPPORTUNITY INCOMES 
(Parameter values: 8, = 0.2, 8, = 0.4, 8; = ô4 = 0.2, 
e=0.5, A=3, p= w= 0.6, u =1.2.) 


in Punjab (India) in the mid-1960’s, since the 
introduction of the HYV technology was 
accompanied by mechanization. It is, there- 
fore, important to consider the possible su- 
pervision consequences of labor displacing 
mechanization. 

Figure 4 describes the impact of a change 
in the opportunity incomes on the contract- 
ual structure. An increase in the opportunity 
income of the landlord, ceteris paribus, de- 
creases the area in (y,, Y2) space correspond- 
ing to fixed wage contracts, while increasing 
that corresponding to fixed rental contracts ` 
(i.e., yf increases and ys decreases). An im- 
plication of this result is that geographical 
areas in which the opportunity incomes of 
landlords are relative higher, ceteris paribus, 
are likely to exhibit a greater prevalence of 
fixed rental tenancy. Shigemochi Hirashima 
(1978, p. 56) has suggested that, in Pakistan, 
wage contracts became less prevalent as the 
supply of agricultural labor (as a percentage 
of total rural population engaged in cultiva- 
tion) increased during the period 1901-31. 
This observation could be explained by the 
result presented in Figure 4; the increase 
in the percentage of agricultural laborers 
would ceteris paribus result in an increase in 
v/u and consequently an increase in yf. 
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FIGURE 5. EFFECT OF (ô, /8,) ON THE PROFIT SHARE 


(Parameter values: 8, + 6, = 0.7, 8; = 6, = 0.15, e= 0.5, 
Ap=w=l], u=v=1.25, y= y =0.4) 


H. Laxminarayan and S. Tyagi (1977) while 
discussing the interstate variation in tenancy 
in India based on the NSS data (1970-71) 
and the Agricultural Census (1971-72) make 
an observation similar to the one made by 
Hirashima. 

Suppose that the industrialization strategy 
pursued by a developing country is such that 
the demand for people with greater human 
capital endowment. is created at a faster rate 
than for unskilled workers, without a corre- 
sponding change in the supply. To the extent 
that the members of landlords’ families are 
likely to have had a greater opportunity to 
acquire human capital, a consequence of such 
industrialization would be an increase in v, 
but not in u. Figure 4 suggests that in the 
face of a steady increase in (v/u), we would 
expect to see a transition from fixed wage 
contracts to sharecropping; a further in- 
crease in (v/ u) would result in a transition 
from sharecropping to fixed rental contracts 
with absentee landownership. On the other 
hand, in instances where (v/u) decreases, 
there would be a shift towards wage con- 
tracts. Taiwan may be cited as one such case. 

A persistent puzzle in the sharecropping 
literature is why the share, B, is often ob- 
served to be in the vicinity of one-half; it 
rarely, if ever, takes on values at either ex- 
treme of its range. Figures 5 and 6 offer a 
possible explanation. Figure 5 depicts the 
endogenized value of B when (6,/6,) is 
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(Parameter values: 6, = 0.2, 6, = 0.4, 5, = 6, = 0.2, 
A=4, p=w=l, u=0=1.25, n = y = 0.4.) 


varied keeping all else constant, and Figure 6 
shows the endogenized £ as a function of e. 
The entire range of 8* indicated in the figures 
will, however, not necessarily be observed 
when (6,/6,) and e are varied. When we 
also allow for fixed wage and fixed rental 
contracts, sharecropping may not be the 
dominant contract. The shares in the range 
where the share contract is the dominant one 
are represented by the solid portions of the 
curves in Figures 5 and 6; the dashed por- 
tions represent situations where sharecrop- 
ping is dominated, although £ is optimally 
chosen. Thus only the solid segments of these 
curves represent realizable shares, since out- 
side this range sharecropping will not be 
observed. 

From these figures we see that the varia- 
tion in the realizable (and thus observable) 
values of 8* around one-half is minimal, 
despite the relatively large polarization as- 
sumed in the abilities of the landlords and 
tenants (y; = Y, = 0.4). While the bounds on 
the observable values of 8 depend on the 
specific parameter values chosen, these re- 
sults shed some light on why the share is 
found to be in the vicinity of one-half. A 
large deviation of the share from one-half 
would exacerbate the disincentive effect by 
diluting incentives for either the tenant or 
the landlord, which would result in share- 
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cropping being dominated by either the fixed 
wage or the fixed rental contract. Thus when 
sharecropping is the observable outcome, the 
share is neither inordinately high nor in- 
ordinately low.” We are in agreement with 
Bliss and Stern in that the choice of the share 
is probably rooted in tradition and one-half 
has the appeal of equity. Any attempt to 
explain why it must be exactly one-half is 
bound to be contrived, besides being em- 
pirically false. What the above results indi- 
cate is that middling values of the share are 
consistent not only with equity consider- 
ations, but also with efficiency requirements. 


HI. Summary and Conclusions 


In this paper we have formally modeled 
the idea that each contractual form entails a 
different type of agent (landlord or tenant) 
providing unmarketed factor inputs. Share- 
cropping is viewed as a partnership in which 
each partner provides the unmarketed factor 
input in which he is the better endowed. The 
contractual structure has been endogenized 
by solving the problem of optimal time allo- 
cation in cultivation by each agent in terms 
of exogenous parameters such as the oppor- 
tunity incomes, characteristics of the prevail- 
ing technology, and attributes of the eco- 
nomic agents. The model has then been ap- 
plied to explain some variations over time in 
the contractual structure in India and the 
United States. 
` Our view that sharecropping is a partner- 
ship is consistent with three significant em- 
pirical observations made in the literature. 
First, the yields on farms cultivated under 
sharecropping are sometimes found to be 
higher than on farms alternatively cultivated, 
despite the moral hazard inherent in the 
noncooperative nature of the share contract. 
In our model this may result from the ad- 
vantage of being able to pool unmarketed 
resources. Second, the hypothesis that the 
greater the production risk, the greater the 


201t should be noted that although we have cast the 
problem in terms of profit shares, the observations made 
in the literature usually refer to crop shares. This intui- 
tion is, however, equally valid for crop shares. 
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prevalence of sharecropping, has received lit- 
tle support in recent empirical investigations 
(Rao, 1971; Pant, 1981). These studies cast 
some doubt on the alternative hypothesis 
that risk sharing is the principal motivation 
behind sharecropping. Third, the relative in- 
sensitivity of the share B to the variation in 
technology and market characteristics across 
different regions has also been shown to be 
consistent with our model. 

It should be pointed out that although 
“management” and “supervision” are the 
two unmarketed resources relevant to the 
specific cases we have tried to explain, the 
model could be cast in terms of any un- 
marketed resources. What is crucial to the 
model is that there be no markets in which 
the contract-determining resources can be 
traded independently of the time of the re- 
source owner. We do not analyze in this 
paper the interesting question as to why 
markets might not exist for certain resources. 

Our model implies that in sharecropping 
arrangements, landlords contribute some un- 
marketed resource, while in fixed rental 
arrangements they do not. In reality, one 
would expect some landlord participation— 
though to a smaller extent—even in fixed 
rental arrangements due to long-run consid- 
erations (such as the maintenance of soil 
productivity, etc.). Reid (1979, p. 295) has 
presented evidence that, in the U.S. post- 
bellum South, landlord participation was 
greater in share contracts than in fixed rent 
contracts. Bliss and Stern (p. 127) and 
Thomas Smith (1959, pp. 153-55) present 
similar evidence on contracts in India and 
Japan, respectively. We have demonstrated 
that the implications of our theory are con- 
sistent with observations drawn from a di- 
verse set of countries and time periods. The 
prevalence of the metayage system in con- 
tinental Europe in the eighteenth and nine- 
teenth centuries and of share contracts in the 
present day U.S. Midwest may, however, 
prove to be anomalies for our theory. 

The assumption of only two classes and a 
single production function inevitably. leads 
to a single dominant contract. The model 
can, however, be extended to incorporate a 
heterogeneous rural population with more 
than two classes or more than one produc- 
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tion function (for example, different crops in 
the same area), or both. It is easy to see that 
such an extension could explain the coexis- 
tence of different contracts in the same area 
and would also be consistent with “the agri- 
cultural ladder” hypothesis.” 

Our model assumes that tenants are land- 
less. This assumption could be dropped at 
the cost of a minor increase in computational 
difficulty. Such a modification would allow 
us to explain the puzzling reversal of the 
traditional picture of a poor tenant and a 
rich landowner. It has been observed that 
sometimes rich farmers armed with man- 
agerial ability and farm machinery (i.e., low 
e, and low 8, /8,) might want to lease land 
from poor landowners at a fixed rental 
(Nripen Bandyopadhyay, 1975; M. Nadkarni, 
1976). The fixed rental tenants engaged in 
tobacco cultivation cited by Rao (1971) also 
belong to this category. The motivation, of 
course, is to adjust the operational holdings 
to match their high resource endowment. 

We have followed the literature in model- 
ing sharecropping as a one-period noncoop- 
erative game. We believe, however, that typi- 
cally tenancy relationships are of a long-run 
nature, In addition, there are many implicit 
instruments (for example, consumption cred- 
it) through which the landlord may exercise 
control over the tenant to approximate the 
cooperative outcome. The exercise we have 
performed in this paper can be repeated 
under the assumption of a cooperative game. 

The analysis of institutional arrangements 
presented here may have interesting impli- 
cations for the study of similar arrangements 
in industrialized countries. The institutions 
of sharecropping and fixed rental tenancy 
resemble, for example, the revenue-sharing 
and royalty-charging franchise arrangements 
common in the American service sector as 
suggested by Peter Murrell. Similarly the 
technology transfers across national bound- 
aries involve tenancy-like arrangements, for 
example, entirely owned subsidiaries by 
multinationals (wage contracts), joint ven- 
tures between multinationals and domestic 


21 For a summary description of the hypothesis, see 
Reid (1977, p. 405; and 1979, p. 300). 
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firms (share contracts), and royalty-charging 
arrangements (fixed rentals). Analysis similar 
to that employed in this paper could be used 
to study these arrangements. 


APPENDIX 
For the Cobb-Douglas specifications (15) 
and (16) the function f in (3) of a farm takes 


the form: 


(Al) f(t,s,M,L, H;e) 


= At 225 931 %4 74 | 
where 
(A2) a,=68,, a,=6,, a,=86;, 
a4= (1- e)85, as=6,, 
with 
5 
(A3) > a,=1 


A straightforward maximization reduces 
the restricted profit function (8) to the form 


(A4) T(t, s) = Dts”, 

where 

(A5) b,=a,/c, by =a,/c,c=1—a,—- 44, 
(A6) D=PAH%M?L% — pM—wL, 


with 


= a4 |1/e 

(A7a) m= | paneta 22) | 
p \ aw 

az | l/c 

(A7b) T= | panete ( 22) i i 


1. Fixed Wage Contract. The landlord’s ex- 
pected profit II” is 


A8) maxD/"t51524+vA-t—s 
151 17 Sy 
hy Sy 


0 <2, <1,0<s,<1,0<4,+5,<1, 
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where D/” is obtained from D. by replacing 
A by Ay® in (A7a), (A7b), and (A6). . 

Defining d =1—-b,— b,, the solution to 
(A8) is given by. i ; 


b, b b, |1/d b. 
(A9a) 4= [ori | z) | ; ne ii 
rae 1 1 


when t, +5, <1, and 








(A9b) i = 


otherwise. 


2. Fixed Rental Contract. The tenant’s ex- 
pected profit, II’, prior to paying the rental 
is given by ` 


(A10) man DUT +u(l- t,- s2) 
ty, S2 
0<1,<1,0<s,<1,0<t,+5,<1, 
- where D is obtained from D by replacing 


A, by Ayz" in (A7a), (A7b), and (A6). 
The solution to (A10) is given by 


DO p, \ 221/4 
(All) n= [ori (5 2) TTA 
b, b 


when 1, +s, <1, and (A9b) holds. 
The landlord’s expected payoff is then 


(412) If = mang- u,0] +v. 
3. Share Contract. The reaction function of 


the tenant, which is the solution to (10), is 
given by 


(A13) s,= min{ 1, Ea wa a 


The landlord’s reaction function, which. is 
the solution to (11), is given by 


(A14) ¢ = min{1 panana [vem 
ei p a) 3 
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Assuming an interior solution, the Nash 
equilibrium for given B is obtained as 


wos ain 
x [s2(- g) npa 
(A15b) ` s3 re 2 : D(a 


x [e -a- p]. . : 


Finally, the landlord chooses £, as in (12), 
by solving 


An _maxDet®(B)s2(8) 


+ v[1—t#(B)] —us¥(B). 
REFERENCES ` 


Allen, Franklin, “On Share. Contracts and 
Screening,” Bell Journal of Economics, 
Autumn 1982, 13, 541-47. : 

Alston, Lee J., “ Costs of Contracting and the 
Decline of Tenancy in the South, 1930- 
1960,” unpublished doctoral dissertation, 
University of Washington, 1978. 

and Higgs, Robert, “Contractual Mix 
in Southern. Agriculture since the Civil 
War:. Facts, Hypotheses.and Tests,” Jour- 

. nal of Economic History, June 1982, 42, 
327-55. 

Bandyopadhyay, Nripen, “ Changing Forms of 
Agricultural Enterprise in West Bengal,” 
Economic. and Political Weekly, April 26, 
1975, 10,:700-01. 

Bardhan, Kalpana, “Rural Employment; Wages 
and Labour Markets.in India, A Survey of 
Research—II,” Economic and Political 
Weekly, July.2, 1977, 12, 1062—74. 

Bell; Clive and Zusman, Pinhas, “New Ap- 
proaches to the Theory of Rental Con- 
tracts. in Agriculture,” mimeo., Develop- 
ment Research Centre, World Bank, Au- 
gust 1979. 

Binswanger, Hans P. and Rosenzweig, Mark R., 

_ “Contractual Arrangements, Employment 
and Wages in Rural Labor Markets: A 


VOL. 75 NO. 3 


Critical Review,” in their Rural Labor 
Markets in Asia: Contractural Arrange- 
ments, Employment and Wages, New 
Haven: Yale University Press, 1982. 

Bliss, Christopher J. and Stern, Nicholas H., 
Palanpur: The Economy of an Indian Vil- 
lage, Oxford: Clarendon Press, 1982. 

Chao, K., “Tenure Systems in Traditional 
China,” Economic Development and Cul- 
tural Change, January 1983, 31, 295-314. 

Cheung, Steven N.S., The Theory of Share 
Tenancy, Chicago: University of Chicago 
Press, 1969. 

Day, Richard H., “The Economics of Techno- 
logical Change and the Demise of the 
Sharecropper,” American Economic Re- 
view, June 1967, 57, 427-49. 

Diewert, W. Erwin, “Functional Forms for 
Profit and Transformation Functions,” 
Journal of Economic Theory, June 1973, 6, 
284-316. 

Friedman, James W., Oligopoly and the Theory 
of Games, Amsterdam: North-Holland, 
1977. 

Hallagan, William, “Self-Selection by Con- 
tractual Choice and the theory of Share- 
cropping,” Bell Journal of Economics, 
Autumn 1978, 9, 344-54. 

Hirashima, Shigemochi, The Structure of Dis- 
parity in Developing Agriculture, Tokyo: 
Institute of Developing Economies, 1978. 

Ishikawa, Shigeru, Essays on Technology, 
Employment and Institutions in Economic 
Development, Tokyo: Institute of Eco- 
nomic Research, Hitotsubashi University, 
1981. 

Jaynes, Gerald David, “Economic Theory and 
Land Tenure,” in H. Binswanger, and M. 
Rosenzweig, eds., Rural Labor Markets in 
Asia: Contractual Arrangements, Employ- 
ment and Wages, New Haven: Yale Uni- 
versity Press, 1982. ` 

Laxminarayan, H. and Tyagi, S., “Tenancy, Ex- 
tent and Inter-State Variations,” Economic 
and Political Weekly, May 28, 1977, 12, 
880-83. i 

Mangahas, M., Miralao, V. and de los Reyes, R., 
Tenants, Lessees, Owners, Welfare Impli- 
cations of Tenure Change, Quezon City: 
Ateneo de Manila University Press, 1976. 

Murrell, Peter, “The Economics of Sharing: A 
Transactioanl Cost Analysis of Contractu- 


ESWARAN AND KOTWAL: CONTRACTUAL STRUCTURE 367 


al Choice in Farming,” Bell Journal of 
Economics, Spring 1983, 14, 283-93. 

Nadkarni, M., “Tenants from the Dominant 
Class: A Developing Contradiction in 
Land Reforms,” Economic and Political 
Weekly, December 25, 1976, 11, A137—55. 

Newbery, David M. G. and Stiglitz, Joseph E., 
“Sharecropping, Risk Sharing and the Im- 
portance of Imperfect Information,” in J. 
Roumasset et al., eds., Risk, Uncertainty 
and Agricultural Development, New York: 
Agricultural Development Council, 1979. 

Pant, Chandrashekar, “Tenancy in Semi-Arid 
Tropical Villages of South India: Determi- 
nants and Effects on Cropping Patterns 
and Input Use,” ICRISAT Progress Re- 
port, No. 20, May 1981. 

, “Tenancy and Family Resources: A 
Model and Some Empirical Analysis,” 
Journal of Development Economics, Feb- 
ruary 1983, 12, 27-40. 

Rao, C. H. Hanumantha, “Uncertainty, En- 
trepreneurship and Sharecropping in In- 
dia,” Journal of Political Economy, June 
1971, 79, 578-95. 

______, Technological Change and Distribu- 
tion of Gains in Indian Agriculture, Dethi: 
Macmillan Company of India, 1977. 

Reid, Joseph D., Jr., “Sharecropping as an 
Understandable Market Response: The 
Post-Bellum South,” Journal of Economic 
History, March 1973, 33, 106-30. . 

, “Sharecropping and Agricultural 
Uncertainty,” Economic Development and 
Cultural Change, April 1976, 24, 549-76. 

» “The Theory of Share Tenancy Re- 
visited—Again,” Journal of Politcal Econ- 
omy, April 1977, 403-07. 

, “Sharecropping in American His- 
tory,” in J. Roumasset et al., eds., Risk, 
Uncertainty and Agricultural Development, 
New York: Agricultural Development 
Council, 1979. l 

Sau, Ranjit, “Can Capitalism Develop in In- 
dian Agriculture?,” Economic and Political 
Weekly, December 25, 1976, 11, A126-36. 

Smith, Thomas C., The Agrarian Origins of 
Modern Japan, Stanford: Stanford Univer- 
sity Press, 1959. 

Stiglitz, Joseph E., “Incentives and Risk Shar- 
ing in Sharecropping,” Review of Economic 
Studies, April 1974, 41, 219-55. 


Oil Field Unitization: Contractual Failure in the 
Presence of Imperfect Information 


By STEVEN N. WIGGINS AND Gary D. LIBECAP* . 


Private contracting is a solution to prob- 
lems of production and exchange when 
transactions costs are low, but if they are 
high, contracting may be less successful 
(Ronald Coase, 1960; Oliver Williamson, 
1976; Victor Goldberg, 1976). Accordingly, 
incorporation of transactions costs into eco- 
nomic analysis is necessary to determine 
when private contracting will be effective 
and when it will not. There has been, how- 
ever, little empirical analysis, based upon 
testable theories, of the impact of transac- 
tions costs on contracting. This paper pre- 
sents such an analysis, and shows that imper- 
fect information can seriously limit the 
effectiveness of private contracting. The case 
considered is the widespread failure of private 
crude oil producing firms to unitize U.S. oil 
fields to reduce rent dissipation. Rent dis- 
sipation follows as multiple firms compete 
for migratory oil in common oil pools. Com- 
petitive production leads to excessive wells 
and surface storage, higher extraction costs 
because subsurface pressures are inefficiently 
depleted, and reduced overall oil recovery. 
Unitization is the obvious private contract- 
ual solution to rent dissipation. Under 
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unitization a single firm is selected to de- 
velop the reservoir with net returns shared 
by all parties, including firms that would 
otherwise be producing. As early as 1916, the 
U.S. Bureau of Mines called for unitization 
of U.S. oil fields; yet, by 1947, Joe Bain 
found only 12 fully unitized fields out of 
some 3,000 U.S. fields sampled (p. 29).! Our 
forthcoming paper (1985) shows that as late 
as 1975 neither Oklahoma nor Texas, twa 
leading producing states, had as much as 40 
percent of production from field-wide units. 
We argue that the principal causes of con- 
tractual failure are imperfect and asymmetric 
information that prevent agreement on lease 
values and hold-out strategies of firms to 
increase their share of unit rents.” This study 
is based on an empirical analysis of unit- 
ization contracting in seven oil fields. Our 
data are from trade journals and company 
records, including detailed engineering stud- 
ies, estimates of parameters affecting lease 
values, unit share allocation formulas, and 
votes on shares. Besides these quantitative 
data, the company files include minutes of 
negotiations on bargaining strategy and let- 


lIn 1914, the U.S. Bureau of Mines estimated annual 
losses from competitive extraction at $50 million, ap- 
proximately one-quarter of the total value of U.S. pro- 
duction. In 1924, the Federal Oil Conservation Board 
was organized to review wasteful oil extraction, and it 
specifically endorsed unitization. 

2Stephen McDonald (1979, p. 137) and others have 
pointed to hold-out strategies by firms for increased 
shares of unitized rents which block agreement. Our 
analysis reveals that this explanation is incomplete. A 
simple hold-out strategy could be employed by any firm, 
and it would be unrelated to structural advantage or the 
stage of field development. Yet, we find there are sys- 
tematic differences, based upon structural conditions, 
across firms in the willingness of firms to join units. 
Further, we find that unitization contracts can be suc- 
cessfully completed late, as fields near depletion, or very 
early before production heterogeneities among firms are 
known. 
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ters regarding votes, lease parameters, and 
estimated gains from agreement.? From this 
unusually rich data source we construct a 
detailed analysis of negotiations on the seven 
fields and isolate the causes of contractual 
failure. Section I outlines the general con- 
tracting problem. Section II develops a sim- 
ple theory of contracting in the presence of 
imperfect information, and Section III pro- 
vides the empirical analysis. 


I. The Contracting Problem 
A. Contracting in General 


Coase, Goldberg, Williamson, and others 
have argued that transactions costs can seri- 
ously disrupt private contracting. Goldberg 
and Williamson, for example, explore cases 
where ex post information asymmetries cause 
contracting to fail when complete contingent 
claims contracts cannot be written. Contin- 
gent updates are difficult to incorporate when 
new information does not arrive symmetri- 
cally across agents. Coase examines a differ- 
ent case where large numbers of parties pre- 
vent contracts from being written. In this 
paper we explore a third and potentially 
more important cause of contractual failure, 
ex ante information problems that occur 
during contract negotiation. In unitization 
contracting there are only a small number of 
firms involved, typically fewer than 15, so 
that large numbers problems frequently asso- 
ciated with transactions costs are not en- 
countered. Further, firms do not rely on later 
events to reveal more accurate information 
to update contracts. Instead, the unitization 
bargaining problem occurs before contract 
execution and centers on the establishment 
of once-and-for-all unit shares. Dispute 
focuses on differences in lease value esti- 
mates, since lease values determine unit 
shares. Differences in value estimates arise 
because of general uncertainty regarding res- 


3The company records are from one of the largest 
producing firms in the United States. We were granted 
access to their unitization files. For reasons of confiden- 
tiality we cannot reveal the names of the bargaining 
firms on the seven fields examined in the paper. 
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ervoir dynamics and information asymme- 
tries among the bargaining parties. Those 
disputes block consensus on unit shares, and 
contribute to contractual failure. 

The structural characteristics that lead to 
contractual failure in unitization are also 
present in many other contracting contexts. 
In unitization, bargaining disputes regarding 
the relative values of leases to be included in 
the unit lead to a breakdown of negotiations 
for a sharing formula. It is clear that these 
same factors are common in other settings, 
where it is asserted that contracting will pro- 
vide an efficient, low-cost solution to prob- 
lems of allocation and exchange. A concep- 
tually similar problem is contracting between 
firms and workers in team production, when 
monitoring is imperfect (Richard Startz, 
1983). Another related case is private con- 
tracting between consumers and firms to re- 
duce pollution. In both cases it is difficult to 
determine the ex ante contribution of each 
party to production, and, if successful, the 
contract changes the nature of production so 
that ex post adjustments are not generally 
feasible. These cases suggest that empirically 
untested optimism regarding the power of 
private contracting in the presence of imper- 
fect information may be unwarranted and 
that more systematic analysis is needed. 


B. Contracting for Unitization 


Unitization raises field rents by increasing 
oil recovery and reducing production costs 
compared to common pool production. Com- 
mon pool conditions arise as multiple -firms 
extract oil from the same reservoir. Land 
owners grant firms access to the reservoir 
through leases, and fragmented land owner- 
ship results in numerous firms exploiting the 
pool. Each is motivated to competitively drill 
and extract oil. Within the reservoir, oil is 
migratory, and property rights to it are as- 
signed only upon extraction. Rapid produc- 
tion by a firm lowers subsurface pressure 
around its wells, stimulating oil immigration, 
which increases its share of total output. In 
the aggregate, these production strategies 
raise marginal extraction costs and reduce 
total recovery. High extraction rates deplete 
natural gas throughout the field, making oil 
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more viscous and forcing costly artificial lift 
and injection of natural gas and water to 
raise pressure. Further, as natural gas leaves 
solution, pockets of oil become permanently 
trapped. With unitization these problems can 
be mitigated by having only a single firm 
develop the field with net revenues shared by 
all firms. 

The division of net revenues is the central 
issue in unitization negotiations. The sharing 
formula is specified at unit agreement, and it 
assigns once-and-for-all shares of unit rents. 
A permanent share assignment is required 
because reservoir dynamics and relative lease 
production potential are fundamentally al- 
tered under unitization. Under unit manage- 
ment some wells are plugged and others are 
converted to gas injection to maintain pres- 
sure. No direct production occurs from these 
leases, and the oil originally below them is 
extracted elsewhere. Further, widespread in- 
jection of natural gas and water increases 
pressure in certain parts of the field, altering 
oil migration patterns. Because of these tech- 
nical changes in the dynamics of production, 
unit shares must be based on pre-unitization 
estimates of lease values, and share negotia- 
tions cannot be reopened later to adjust for 
new contingencies. 

Unit shares are based on estimates of lease 
values, but general uncertainty and asym- 
metric information block consensus on value 
estimates and, hence, shares. The parameters 
influencing lease values and unit shares in- 
clude current and cumulative oil and gas 
production, number of wells, surface acreage, 
bottom hole pressure, gross acre feet of pay 
(volume of the producing formation), net 
acre feet of pay (nonporous and non- 
oil-bearing rock is subtracted from the gross 
measure), and remaining reserves (original 
oil-in-place less cumulative production). The 
first four parameters are directly observable 
and uncontroversial. The last four parame- 
ters describe reservoir characteristics under 
each lease, and provide more complete in- 
formation on lease potentials. These are 
estimated from well logs and production his- 
tories, and require highly subjective interpre- 
tation by geologists and engineers. The need 
for subjective interpretation using arbitrary 
procedures leads to serious disputes. For ex- 


JUNE 1985 


ample, it was noted during negotiations in 
the Western RKM unit in Texas that: “The 
Engineering Committee could not agree upon 
oil reserves for a large number of tracts in 
the unit area because of the poor quality and 
interpretive nature of the available basic 
data” (Letter, Western RKM Unit File, 
Company Records). 

The information problems that limit the 
number of parameters that can be used in 
allocation formulas is further illustrated in 
the calculation of remaining primary oil re- 
serves. This parameter is a principal compo- 
nent of nonunitized lease value because it is 
an estimate of oil that may be produced 
from the lease undér competitive production. 


` It establishes a benchmark against which the 


value offered under unitization can be 
evaluated. Yet, remaining primary reserves 
are estimated using simple ordinary least 
square (OLS) regressions on specific func- 
tional forms that are often inaccurate. For 
example, in unsuccessful unit negotiations on 
the Wasson field in 1971, ultimate primary 
recovery (cumulative production plus re- 
maining primary reserves) was estimated at 
48 million barreis. This was based on pro- 
duction decline curves inferred from a pro- 
duction history of 36 million barrels; thus, it 
was estimated that one-quarter of the field’s 
primary reserves remained. In 1978 negotia- 
tions were reopened after 2 million ad- 
ditional barrels had been produced. Ultimate 
primary was reestimated at 43 million bar- 
rels. A 6 percent change in output led to new 
information and a revision of remaining re- 
serves estimates by approximately 50 percent 
(Wasson Unit File, Company Records). 
Because of the subjective nature and wide 
variation in estimates of subsurface parame- 
ters, negotiating parties rely upon a small set 
of objectively measurable variables, but they 
are likely to be poor indicators of lease value. 
The problem is illustrated in Table 1 with 
regression estimates of output per acre using 
objective parameters for leases on three fields. 
Output per acre is a key determinant of lease 
value. In all three fields there remains a 
large, unexplained residual variance in the 
estimates due to inherent variation in res- 
ervoir quality and differences in the stage of 
development among leases that are not re- 
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TABLE 1— REGRESSIONS OF OUTPUT PER ACRE? 


Independent Variables: 
Cumulative Statistics 
Intercept Output/Acre Wells/Acre Mean SER Coefficient 
Goldsmith /Landreth 28.23 036 38.87 68 46 68 
(9.79) (.0063) (196.46) 
North Cowden 40.19 .0083 618.69 85 33 39 
(35.19) (0012) (1471.58) 
Prentice Northeast 2.45 .045 2602.88 116 39 34 
(11.15) (.0062) (911.15) i 


* Dependent variable: Output per acre; standard errors are shown in parentheses. 


flected in measurable parameters. For exam- 
ple, mean output per acre on Goldsmith/ 
Landreth is 68 barrels with a standard error 
of the regression (SER) of 46 barrels. Simi- 
larly on North Cowden mean output is 85 
barrels with SER 33, and on Prentice mean 
output is 116 barrels with SER 39. With so 
much unexplained variation in lease produc- 
tivity there are ample grounds for disagree- 
ment about how long production differences 
will persist and whether they will grow larger 
or smaller over time. It is important to note 
that in such disputes the subjective judgment 
of a firm’s engineers, who are familiar with 
individual well performance, provides an im- 
portant source of private information about 
lease values. These judgements, however, are 
not easily verified by other parties, and 
accordingly, are difficult to incorporate into 
the unit allocation formula. : 

The problems of estimation and extrapola- 
- tion for static structural characteristics are 
compounded in the estimation of dynamic 
reservoir performance characteristics, which 
are central to the negotiation of relative unit 
shares. Efforts to predict future performance 
are typically ad hoc. For example, predicted 
future production is often a simple extrapo- 
lation of past production with little sys- 
tematic account taken of the pattern of water 
encroachment or other key variables. Such 
predictions are sensitive to the specific func- 
tional forms chosen. Companies often have 
differing, and strong, opinions about the cor- 
rect estimation procedure, when choices may 
reallocate millions of dollars, and there is no 
generally accepted standard. The result is 
that consensus cannot be achieved on future 


lease output. Such an agreement, however, is 
necessary for successful unit share negotia- 
tions. 

These problems are particularly important 
for highly productive leases that are con- 
strained by prorationing output quotas un- 
der state regulation. To estimate. the well’s 
future producing capability, it is necessary to 
have observations of the rate of production 
decline, which varies substantially across 
leases. On highly productive leases, produc- 
ing the maximum regulated allowable, how- 
ever, such observations are not available. 
Hence, the data at which the decline will 
begin and its rate must be based on the 
subjective opinions of engineers and geolo- 
gists, which are open to dispute. Below we 
review cases where such problems impede 
unit agreements because parties cannot agree 
on potential future production. These infor- 
mation problems are central to the failure of 
private contracting.* We now develop a for- 
mal theory for analyzing unitization con- 
tracting. 


4The unitization contracting problem is summarized 
by Raymond Myers: 


The principal obstacle to full, voluntary agreement is 
the problem of dividing the proceeds of production. If 
development of the area sought to be unitized is com- 
plete, ...some lessors and leases may be inclined to rely 
on the possibility that...the entire production from 
their land will be more valuable than an undivided 
interest in production from a much larger unit. If devel- 
opment of the pool is relatively complete, there is fre- 
quent acrimony as to the respective shares of production 
to be given owners of interest in favorable parts of the 
structure and owners of interests in less favorable 
areas.... [1967, p. 108] 
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II. Theory: Contracting for Unitization 
Agreements i 


This section presents a simple, testable 
model of a firm’s decision to join a unit. The 
decision is made so as to maximize the ex- 
pected present value of the firm’s lease(s). 
There are two central features of assessing 
the relative values of oil leases that lead to 
contractual failure. One feature is that each 
firm has access to better information con- 
cerning the highly uncertain value of its own 
leases than do other firms in the field. It is 
assumed that at least a portion of this private 
information’ cannot be successfully com- 
municated.°A second key aspect is that firms 
differ regarding the transformation of. raw 
data into value estimates, and there is no 
absolute standard that can resolve dif- 
ferences. Either of these information prob- 
lems is sufficient to cause the observed con- 
tractual breakdown, and both appear to be 
empirically important. 

Let the raw, publicly available information 
concerning lease i be a vector of random 
variables x, and the privately available infor- 
mation be random variables z,. Firms have 
the incentives to develop procedures to share 
information. As discussed above, however, it 
is unlikely that these mechanisms will be 
perfect in equilibrium and so we assume that 
z; is not empty. Finally, let respective maps 
to value estimates be the functions g and h: 


a 


(1) p= B(x); 
(2) Vi = h(x z), 


where 4 and p; are random variables that 
correspond to the public and private esti- 
mates of the value of lease i. The simple 


5The exact amount of information that can be com- 
municated is a complex theoretical problem. Since firms 
have an incentive to selectively reveal only favorable 
information about the value of their leases, there will be 
some degree of imperfection in communication. More- 
_ over, as described in the text, lease values estimates are 
influenced by firm-specific management policies, the de- 
tails of which are difficult to reliably convey to other 
firms. ` i 
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form taken by (1) and (2) belies the potential 
complexity of the process under considera- 
tion. For example, the vector x; contains 
objective data on production and informa- 
tion each firm reveals about the characteris- 
tics of its leases. Accordingly, misrepresenta- 
tions concerning lease characteristics are also 
included in the x,, though they may be com- 
pletely discounted and not affect Îi, Simi- 
larly, if firms truthfully reveal a characteris- 
tic, but it is not believed because it cannot be 
verified, that information also will not affect 
ĵi, but it will affect Vj. On the other hand, if 
firms lie regarding lease characteristic j, and 
the lies are believed, then z/ will be the 
difference between the true value of the char- 
acteristic and the value x/ believed to be 
true by other parties. In this case the misrep- 
resentations clearly influence P’. A related 
case is if firms truthfully reveal « only favor- 
able information, then z; consists of the un- 
favorable information held back; x, will not 
include unfavorable data available only from 
the firm, if the firm cannot be induced to 
reveal it. There are also other possibilities. 
Hence, while (1) and (2) take a simple form 
they admit the full range of value estimation 
problems due to asymmetric information. It 
is convenient to assume, for now, that both 
information sources are unbiased: 

O —_e()=8(F) =”, 


P 


where V, is true lease value and E( ) is the 
mathematical expected value. In principal, of 
course, either or both estimation procedures 
may be biased as discussed above. The sim- 
plifying assumption in (3) is that the estima- 
tion rule, (1), can correct for these potential 
biases. This assumption is made solely to 
illustrate that contracting conflicts can occur 
even when actors have rational expectations 
with respect to lease values. As it turns out, 
this assumption can be relaxed easily, but 
this would only complicate the exposition | 
while adding little additional insight. Con- 
flict over estimated lease values and unit 
shares is the heart of the contracting problem 
analyzed below, and it is not critical whether 
the conflict is due to inherent uncertainty 
about values or because of unrecognized bi- 
ases in the estimation of lease values. 
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Finally we assume that unit shares will be 
based upon public estimates of lease values: 


(4) S,=Vi/v*. 


where V*= ree This assumption is not 
central to the analysis and is used only to 
close the model.® Any alternative assumption 
regarding share assignment will yield the 
same qualitative results for the analysis so 
long as public value estimates influence final 
share assignments.’ We will refer to (4) as 
the allocation rule. Given that the allocation 
rule will be the one offered the firm in unit 
negotiation, we can now characterize firms’ 
decisions to join the unit. 

The firm’s objective in considering whether 
to join is to maximize the expected present 
value of its leases with respect to the date it 
joins the unit, ¢,,, and it may choose never to 
join. Formally, we have 


(5) MaxE,(PY)) 


=E [om(t)si(te" at 
to 
T ? 
+f maliu sit) at}, 
ty 


where PV,= the present value of lease i, 
t, = the time the lease is put in the unit, 


m, = the stream of nonunitized net revenues 
from the field, s= lease i’s share of non- 
unitized net revenues, 7, =the ‘stream of 


unitized net revenues from the field, si = 


®Given (4), the economic content of (3) follows 
without loss of generality. Since XS,=1 by construc- 
tion, the average share must be unbiased. Selective 
revelation or distortion of facts, then, is a zero sum 
game that can only increase the variance in the assigned 
shares about the true “fair” shares, i.e., those that would 
be assigned if V, rather than vi were in the numerator 
of (4). Hence, if (3) fails, and the estimates are biased, 
rather than using the terminology “variance” below, 
“Mean Squared Error” should be substituted and simi- 
larly for higher moments, but otherwise the analysis is 
unchanged. 

TFor example, if unit shares in equilibrium were an 
increasing but strictly concave function of vi, i, because 
small firms can force concessions from large "firms, the 
analysis below still applies. 
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lease i’s share of unitized production, T= 
field life, r = the common discount rate for 
all firms, and E (-) represents the firm’s 
expectations. erentiating (5) with respect 
to ¢,, we derive the necessary first-order con- 
dition for the firm to join the unit at a 
particular time: 


(6) Ep{[m,(t)sa(t)— my (t)si(t.)]e-” 


+ feed, i(t,) 


aet feran) =0. 
Rewriting (6) we have 
(7) E,(@; +y1,)= E,(B; = siAj); 
= mht) spat)", 
Bi = m,(t)su(tu) e7", 


T ` ; 
q =f a(t, te “dt, s,=si(i,), 
ty 





+ m,(tut) 


where a, 


I, = dsi/dt,, 


edt <0. 


TÔT, (tut) 
aaj = 


The separation of /, from the integral is 
appropriate since shares are fixed at the time 
of unitization. a; represents the firm’s in- 
stantaneous nonunitized net revenues, and 
nl; represents the gain in unitized share the 
firm expects to receive if there is delay in 
unit formation. 8; represents the firm’s in- 
stantaneous share of unitized net revenues, 
and A, represents the firm’s share of lowered 
field rents caused by delayed unitization. 
Since £,/;=0 and Za; < 2f;—/,, there 
are aggregate incentives to unitize, but the 
division of the increased rents determines 
whether or not an individual firm will have 
incentive to join. Before considering reasons 
why, according to the model, certain firms 
will delay joining, let us rule out some other 
reasons for delay that are inconsistent with 
the model. Suppose the sharing rule is the 
number of wells, then the firm will not delay 
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unit formation merely to drill more wells 
absent disagreement over the number of wells 
it can drill. If all parties agree on the number 
of wells that can be drilled on a lease and if 
there is no desire to change the way in which 
wells enter the allocation rule, then the 
potential number of wells will enter p; and 
pi in precisely the same way, and there will 
be no need to delay unitization until the 
wells are actually drilled. Similar reasoning 
applies to any other strategic advantage of 
one party; so long as other parties recognize 
the valuation consequences of the advantage, 
it becomes immediately incorporated into the 
‘ allocation rule, and delay is unnecessary. 

There are other reasons, however, why the 
left-hand side of (7) may be greater than the 
right, in which case the model predicts that 
the firm will prefer to delay unit formation. 
A firm may wish to delay unit formation if 
its private value estimates exceed public value 
estimates, 4 >i, and if the firm expects 
the public estimate to be revised upward as 
more information on lease value becomes 
available. Differences between public and 
private information can occur for two rea- 
sons: (i) the functions g and h differ so that 
the mappings from raw data to value esti- 
mates are not the same; and (ii) there is 

_private information, z,, that causes the firm 
to believe public estimates are inaccurate. If 
the firm believes that the function g, used to 
map known data to value estimates, seriously 
underestimates its leases’ future productive 
potential, then the firm will have incentive to 
delay unit formation by withholding its leases 
in the expectation that subsequent produc- 
tion data will- cause an upward revision in 
assigned shares. Further, the firm’s engineers 
and geologists have access to company re- 
cords, the accuracy of which cannot be 
verified by outsiders. If these records cause 
them to believe that- future lease output 
(value) has been underestimated (0dh/0z 
> 0), then there will also be incentive to 
delay unit formation to await future produc- 
tion information that will be expected to 
increase pi. ; 

These information problems aside, the firm 
may also decide to delay joining, if holding 
out will alter the allocation rule, (4), through 
concessions from the other parties since de- 
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lay causes aggregate losses. Theoretically, 
then, firms may hold out in an attempt to 
delay unit formation either due to differences 
in value estimates, where p > ĵi, or because 
they want to alter the allocation rule. If the 
firm expects the incremental gains in as- 
signed share from new information and 
strategic bargaining to offset the firm’s share 
of losses in field value due to delay, the firm 
will not join. Formally, the firm will not join 
if 


(8) E,(1;) > (B,— @,-5,A;)/n, 


where E,(; ) is the firm’s expectation of the 
change in its unit share due to delay. 

The special case where instantaneous prof- 
its are the same under open and unitized 
production, £;=4,, yields intuitive insight 
into the problem. In this case, (8) implies 
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In words, if the firm’s expected percentage 
gain in share exceeds the percentage loss due 
to delayed unitization, the firm will not join.® 
There exists an expected share revision, /*, 
which just creates an equality in (9) and is 
the dividing line between firms that want to 
join and those that want to delay. Because 
the right-hand side of (9) is strictly positive, 
the threshold value /* must also be strictly 
positive. The probability that the firm will 
wish to delay, then, is the probability that 
E,(1;) >. Because both estimates of value 
are unbiased, £,(1;) will have zero mean, 
and the probability that it exceeds /* will 


8Strategic bargaining aside, a necessary condition for 
(9) to hold is that the firm’s private information leads tc 
higher expected lease value than that based on public 
information. 5 
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depend critically upon the uncertainty of the 
public value estimates. As more lease infor- 
mation becomes known, A collapses around 
V,, and the returns to waiting for more 
favorable information vanish. Hence, the 
probability that E,(/;)>1* decreases mono- 
tonically with the reliability of public esti- 
mates of lease value. 

Assume that E,(/;) is normally distributed 
with zero mean ane variance g, and define 
p(J) as the probability that lease i will join 
at time ¢; then 


(10) P(J)=p{E,(1;,)=(B;—a,—s,A,)/n} 
= (y/o), 


where @® is the oe distribution function 
and ¥ = (8;—a;—5,A;)/n. As the variance 
o declines, ie ' probability of joinder in- 
creases. 

Figure 1 illustrates the impact of more 
precise public value estimates on the prob- 
ability that a lease will join. The figure shows 
the density function for the firm’s expecta- 
tion of the change in share, E;(l;), and the 
mean is equal to zero since both estimates of 
value are unbiased. As the variance of public 
estimates of lease value declines, the prob- 
ability to the right of the threshold change in 
share, /*, declines and the probability of 
joinder rises.® 1° 

This leads to’ an important implication 
that leases with more uncertainty regarding 
their value will be less likely to join units 
early in negotiations. We show below that 
these leases tend to be those with the longest 
productive lives and the greatest estimated 
values. Over time, greater information on 
lease values becomes available, uncertainty 


°This generalizes beyond the normal density to any 
mean-preserving spread for any density so long as 
probability weight is being taken from [0, /*] and placed 
to the right of /*. 

10 Other factors affecting E,(/;) are the rate of change 
of the public information stock and strategic bargaining. 
The arguments in the text apply, ceteris paribus, for a 
given rate of change of these variables. To ease exposi- 
tion the example chosen is where there is zero expected 
share change due to strategic bargaining. 


WIGGINS AND LIBECAP: OIL FIELD UNITIZATION 375 





FIGURE 1 


declines, and public and private estimates of 
lease values collapse around the true value. 
Accordingly, the model implies that unitiza- 
tion contracts are more likely to. be com- 
pleted late in the primary productive life of 
the reservoir. 

Another factor affecting the probability of 
delaying unit information is the location of 
the threshold /* itself. A major influence on 
this threshold /* is the size of the firm’s 
holdings on the field (see (9)). As size in- 
creases, the firm will bear a larger share of 
the cost of delayed unitization. Hence, for a 
large firm to postpone joining, the expected 
share increase from delay must be larger, 
moving /* to the right. This implies that 
very large firms on a field are more likely to 
join early. 

Finally, a firm may delay joining for stra- 
tegic bargaining reasons as we have noted 
above. In such cases the firm attempts to 
extract share concessions as a means of gain- 
ing ratification of unitization. In such cir- 
cumstances the firm expects a positive E,(/;), 
ceteris paribus. 

There are other potentially important con- 
tracting problems. First, there will be some 
opportunity for the unit operator to take 
advantage of his position due to imperfect 
monitoring by other firms. Opportunism pro- 
vides additional incentive for the operator to 
put his leases in the unit, but is a source of 
concern to other firms. A second problem we 
have referenced above is the case where a 
firm not only delays, but decides not to join 
the unit when it is finally formed. The firm’s 
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decision rule under these circumstances is 
To = 

(11) f ai(t)e-" dt 
ly 


> f m (t)si(ty)en" de. 
lu 


In this case an all-or-nothing offer is being 
made by the unit to the firm to, effectively, 
play a positive sum game. The offer made 
must reflect what the firm can achieve inde- 
pendently or it will not play. Further, if the 
offer exceeds by any amount what the firm 
can achieve independently then, in general, it 
will accept?! We show below that certain 
firms systematically refuse these offers. Em- 
pirically, they are not offered greater shares 
to join after the unit is formed. In this case 
there must be disagreement regarding what 
the firm can independently achieve. Central 
to the firm’s viability outside the unit is 
whether or not it has a large enough segment 
of the field to operate effectively as a sep- 
arate entity. This is particularly important 
for secondary oil recovery. With secondary 
recovery, injection of natural gas or water 
increases pressure and would drive oil to 
adjacent areas unless the firm drilled injec- 
tion wells along the perimeter of its leases. 
Hence there are substantial effective econo- 
mies of scale for these secondary recovery 
projects. For small acreage, the added costs 
of injection wells would likely swamp any 
gains from separate secondary recovery. 
Therefore, a firm with large contiguous acre- 
age will be better situated to remain indepen- 
dent of the unit if his private information 
suggests that his leases have higher values 
than public information suggests. 

One task of the empirical analysis in Sec- 
tion III is to separate, where possible, the 
contracting problems due to information is- 
sues from those arising from a simple hold- 


1 This decision is made recognizing that the firm will 
not be later offered a more favorable share. Such an 
offer would require a general renegotiation of shares, 
which is not possible. In this case, an all-or-nothing offer 
is made by the unit to the firm. 
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out strategy. The empirical observation that 

some firms choose to remain permanently 

out of a unit allows us to comment on hold- 

out strategies. Hold-out behavior is unlikely 

to be a major factor in the firm’s decision not 

to join when a unit is formed, since firms 

who refuse to join are not later offered more 
favorable shares. Hence, holding out to in- 

crease one’s share is not the motivation. Fur- 

ther, holding out to free ride on secondary 
recovery projects is also not empirically im- 

portant. Firms that hold out often form their 

own subunits with neighboring firms, and 
cooperatively drill water injection wells along 
boundaries common with the unit to prevent 

oil migration between secondary recovery 
projects. This suggests that a firm’s decision 

not to join is more complex than strategic 
bargaining to raise rental shares. 

The theoretical discussion leads to a num- 
ber of hypotheses to be tested in the em- 
pirical analysis in Section III: 

1: As fields age, public and private in- 
formation sources converge, making agree- 
ment on an allocation rule more likely. 

2: Firms with large, scattered holdings 
on a field will be more willing to join and 
will also be more flexible in voting on al- 
location rules. 

3: Similarly, firms with large blocks of 
contiguous acreage are more likely to with- 
draw and form separate units. 

4: Leases where there is greater un- 
certainty of public estimates of lease value 
will be less likely to join a unit. It will be 
shown that high-output leases fit into this 
category. 

5: Negotiation of allocation rules for 
assigning unitized rental shares will be con- 
strained by disputes over estimates of struc- 
tural characteristics. 

6: Allocation rules must assign once- 
and-for-all shares, with no contingent up- 
dates. 

7: Finally, the unit operator will be more 
likely to place a given lease in the unit, 
ceteris paribus. 

The empirical analysis addresses the evi- 
dence concerning each of the (alternative) 
hypotheses. The discussion will generally be 
organized by hypothesis number. 
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HI. Contracting on Seven Fields 


The empirical bases for the study are 
unitization negotiations on seven Texas and 
New Mexico oil fields. Descriptive statistics 
for these fields and their unit negotiations 
are provided in Appendix A. Our examina- 
tion of unitization contracting begins with a 
quantitative analysis of firms’ decisions to 
place particular leases in the unit on the 
three oil fields for which we have sufficient 
data. The fields are North Cowden, Gold- 
smith/Landreth, and Prentice Northeast.’ 
The theory presented above establishes the 
following partial derivatives for the probabil- 
ity that a given lease will be placed in a 
unit. 


(12) Jik = f (Ai Ci, r Qik Wis E; p) 
fi> 0, fa <0, f3 <0, f4> 0, 


12 The North Cowden field was discovered in 1930 
and negotiations for the unit began in 1958 as the field 
neared depletion of primary reserves. An Engineering 
Committee was formed to collect parameter data from 
operators for assigning shares and to estimate gains 
from secondary recovery. In 1960 the committee esti- 
mated that recovery would increase by 100 million 
barrels, a gain of $285 million in 1960 prices (Minutes, 
July 28, 1960, North Cowden Unit File, Company Rec- 
ords). Nevertheless, 19 of the 31 operators eventually 
withdrew part or all of their leased acreage, and a 
smaller unit was not formed until 1966, eight years after 
negotiations began. Contracting for the Goldsmith/ 
Landreth unit began in 1961, but conflict over unit 
boundaries delayed work by the Engineering Committee 
until 1963. Four of the 10 operators bargaining for the 
unit withdrew leases in disagreement over allocation 
rules. Additionally, after a formula was finally agreed 
upon one firm withdrew eight more leases due to a 
dispute over secondary recovery plans. The final unit 
was not formed until October 1965. The Prentice field 
was discovered in 1951, and unit negotiations began in 
early 1954. Despite predictions that early unitization 
would substantially increase recovery, negotiations fal- 
tered, and were abandoned between 1956 and 1959. At 
that time the largest operator in the field attempted to 
reopen negotiations. By 1963 it was clear that field-wide 
unitization was not possible, and in late 1963 three units 
were formed, nearly ten years after negotiations were 
opened; the Northeast and Southwest units were oper- 
ated by one firm and the central unit was operated by 
another. 

M3Strictly speaking, the hypothesis that f, <0 re- 
quires evidence (to be presented below) that increases in 
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where J, , =1 if lease k of firm 7 is placed in 
the unit, zero otherwise; 4; is firm i’s total 
acreage in the field; C;, is firm i’s acreage 
contiguous to lease k; Q; is the current 
output per acre on lease k; w,=1 if firm i is 
the unit operator, zero otherwise; £; , is the 
error term; and where f, = 0f/dA,, and sim- 
ilarly for f,, f3, and f,. This equation can be 
used to test hypotheses 2, 3, 4, and 7. The 
assumption above that E,(/;) is normally 
distributed, and the binomial nature of the 
dependent variable requires a Probit estima- 
tion procedure for the joinder equation. Em- 
pirical results are presented in Table 2, part 
A. All coefficients are of the right sign and 
most are significant. Thus, the results gener- 
ally provide strong support for the four hy- 
potheses. 

We have argued that firms with very pro- 
ductive leases will not place those leases into 
the unit. There is generally greater uncer- 
tainty about their value and disagreement 
over their share in the unit. The regression 
coefficients in Table 2, part A, are consistent 
with this notion. All of the output per acre 
coefficients are significant at the 10 percent 
level, and two are significant at the 1 percent 
level. Moreover, in Appendix B we show that 
there is greater uncertainty regarding predic- 
ted output levels for high output leases. We 
do this by regressing current output on all 
known structural characteristics and then ex- 
amining the residuals. Those leases where 
uncertainty is highest will have the largest 
residual variance after adjusting for all fac- 
tors known to affect output. We show that 
those leases with the highest output have 
larger unexplained (residual) variance. Ac- 
cording to the theory, this should increase 
the probability that such leases will be with- 
held from the unit. The results of the estima- 
tions in Table 2 strongly support this hy- 
pothesis. 

Qualitative evidence also indicates that the 
pattern of withholding very productive leases 
is consistent on all seven fields, despite ag- 


lease output lead to greater uncertainty in value esti- 
mates. 
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_ “Standard errors are shown in parentheses. 
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TABLE 2? 
Lease Firm Acres Total 
Unit Output Contiguous `° Firm 
Intercept Operator per Acre to Lease Acres 
A. Probit Estimations of Joinder Decisions” : ; i 
North Cowden —.51 11.7 —.0051 — 00096 .00050 
. (34) (34.2) (.0032)° * (00025) (00024) 
x? = 54.57 ` . 
: Goldsmith/Landreth "2.70 13.6 | —.0118 —.0061 ’ 00061 
(1.01) (13.5) (.0040) (0014) ` > (00063) 
x? = 39.49 
Prentice Northeast .736 4,94 — .0062 —.0130  *, .0120 
(569) (74.6) (.0028) (0044) ~~ (0042) 
x? = 33.18 
' B. Voting Patterns on Empire Abo Unit® 
9.67 
F(Q,1) = 7.16 ` (2.74) 0066 
i (.0025) 


b Dependent variable =1 if lease is placed in unit; 0 otherwise. 
“Dependent variable: the number of yes votes by firm in unit balloting (58 ballots). 


gregate gains from a field-wide unit. On the 
Prentice field, a group of the most productive 
leases were located in the center of the field. 
After nine years of negotiations, efforts- to 
form a single. unit were abandoned because 
“a common formula could not be negotiated” 
(Minutes, -Operators’ Meeting, February, 
1963, Prentice N.E. Unit File, Company 
Records). As a result three units were formed 
with separate secondary recovery projects. 
On the North Cowden field, firms with very 
productive leases voiced opposition to the 
proposed unit, with one firm asserting “none 
of the proposed parameters give justice to 
those leases because of their abnormal pro- 
ducing capabilities’ (Letters, January 20, 
1959; March 30, 1961, North.Cowden Unit 
.File, Company Records). Eight of the firms 
withdrawing acreage had ten of the most 
` productive leases on the field. Output on™ 
those leases for the first six months of 1960 
averaged 133 barrels per acre, while the aver- 
age for all other leases was 79 barrels per 
acre (Engineering Report, December.1, 1960, 
North Cowden Unit File, Company Re- 
cords). One unit proponent reported: “It is 
extremely difficult to arrive at a single factor 
which can be said to represent an equitable 
minimum, since the field is currently under 
active development and current production 


relationships are changing with each month’s 
data” (Letter, February 5, 1960, North 
Cowden Unit File, Company Records). Simi- 
larly, on Goldsmith/Landreth, three firms 
with unusually productive leases requested 
that acreage be deleted from the allocation 
rule. The three leases involved had average 
output per acre of 233 barrels for the period 
June 1962 to June 1963; only one other lease 
on the field ‘had production of 200 barrels 
per acre, and average output for all other 
leases was 80 barrels, about one-third that of 
the withdrawn leases (1963 Engineers’ Re- 
port, Table 4, Goldsmith/Landreth Unit 
File, Company Records). On the seven fields, 
owners of very productive acreage typically 
stressed that none of the: formulas ‘under 
consideration adequately protected their eq- 
uity. Despite long negotiations (see Appen- 


‘dix A) and repeated formula adjustments (58 


different votes on Empire Abo alone), con- 
sensus could not be reached on lease values 
and unit shares to attract the most produc- 
tive leases into the unit. Thus, highly produc- 
tive leases were systematically segregated 
from less productive leases and, where possi- 
ble, separate subunits were formed. 

When separate subunits were formed, in- 
dependent secondary recovery projects were 
undertaken that were typically less effective 
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than field-wide projects. This indicates that 
firms could not agree on relative shares, since 
they were willing to bear higher costs. More- 
over, there was no prospect of later renegoti- 
ation, and neither party was able to free ride 
on the other’s secondary recovery efforts. 
Hence, parties disagreed about the relative 
values of leases, leading to a breakdown in 
negotiations. These observations suggest bar- 
gaining problems that are more complex than 
a simple hold-out problem. 

Hypothesis 1 states that as field-wide 
primary depletion nears, consensus on unit- 
ization is more likely. The qualitative evi- 
dence from all seven fields supports this no- 
tion. Negotiations on North Cowden took 
eight years, in part, because some of the field 
was newly developed, while other parts were 
sharply declining. Much of the conflict 
centered on differences between new and 
older sections of the field. In withdrawing its 
lease from the unit, one firm notified the unit 
organizers that “the various parts of the field 
were simply so diverse that not one formula 
could satisfy everyone. We wish you every 
success in forming a unit in the center of the 
field where everything is more uniform” 
(Letter, September 4, 1963, North Cowden 
Unit File, Company Records). Similarly, 
agreement could not be achieved early in 
1967 on Empire Abo when most leases could 
produce at regulated maximum production. 
Agreement could not be reached until 1971 
as primary production declined. 

The regression results in Table 2, part A, 
also support the notion that firms with large 
holdings on a given field will support unitiza- 
tion (hypothesis 2). This effect is measured 
by the total acreage variable, and the coeffi- 
cients indicate that such firms were more 
willing to place their leases into the unit. 
These results are also backed by qualitative 
evidence. Firms with large holdings fre- 
quently made concessions to complete unit 
agreements. For example, on North Cowden, 
the largest firm estimated its- 1959 output 

` share at 37.5 percent of field production, but 
was willing to accept a lower minimum unit 
share of 36 percent (Letter, January 1, 1960, 
North Cowden Unit File, Company Rec- 
ords). On Goldsmith/Landreth, the concern 
of the largest firm regarding an increase in 
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unit costs due to the withdrawal of some 
leases is reflected as follows: “Although our 
reserves in the area from which all eleven 
tracks are eliminated are indicated to be 
greater..., our costs will undoubtedly be 
greater due to the requirement of additional 
injection wells...” (Letter, October 12, 1964, 
Goldsmith/Landreth Unit File, Company 
Records). 

It was also predicted that firms with large 
acreage will support more allocation rules 
than will firms with small holdings. Data for 
58 recorded ballots for 13 firms in Empire 
Abo negotiations allow for quantitative tests. 
In Table 2, part B, OLS regression results 
are reported for voting on Empire Abo: 


3) Y, =f(4im);  f}>0, 


where Y, = the number of yes votes by firm i 
in the balloting; A, is firm i’s total acreage 
on the Empire Abo field; and n; is the error 
term with zero mean, and it is assumed that 
A, and n; are independent. The test, then, 
examines the link between the total number 
of yes votes in repeated balloting and acre- 
age. The coefficient for acreage is positive 
and highly significant, and these results are 
repeated elsewhere. On the Goldsmith San 
Andres field, the larger operators offered to 
give more than proportionately in share 
negotiations to speed the unit. In internal 
negotiating documents the firms recognized 
that they had 72.23 percent of current out- 
put, but they agreed to an aggregate share of 
71.09 percent of remaining primary produc- 
tion under the unit and 67.80 percent of 
secondary recovery (Letter, October 27, 1961, 
Goldsmith San Andres Unit File, Company 
Records). 

Firms with limited holdings, on the other 
hand, were more selective, supporting only 
specific allocation formulas that emphasized 
characteristics favoring their leases. For 
example, on the Slaughter Estate unit, one 
firm with 4 percent of acreage withdrew be- 
cause the current output parameter used in 
the allocation formula supposedly underval- 
ued its two leases. The firm had 2.81 percent 


„of current production, but asserted that it 


had 3.53 percent of remaining oil reserves 
based on Engineering Committee estimates. 
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Two other firms with 4 and 2 percent of 
acreage, respectively, also threatened to 
withdraw for similar reasons (Letters, De- 
cember 26, 1962, June 6, 1963, Slaughter 
Estate Unit File, Company Records). On 
Goldsmith San Andres none of the firms 
consistently voting no on allocation formulas 
had over 9 percent of field productive acre- 
age. One small firm with only .3 percent of 
acreage voted no on all formulas offered. 
These small firms repeatedly called for 
adjustments in the weights placed on specific 
parameters to reflect their individual advan- 
tages: one firm with 5 percent of acreage 
and 1 percent of cumulative output called for 
less weight on the latter; another, with 4 
percent of acreage and 2.8 percent of current 
output wanted current production removed 
or discounted. On the other hand, the three 
largest firms with 24, 16, and 15 percent of 
acreage, respectively, voted yes on all of the 


allocation rules submitted for consideration ` 


(Minutes, January 10, 12, 1962; February 7, 
1962, Goldsmith San Andres Unit File, 
Company Records). In general, in contrast to 
the case where firms refused the final offer to 
join, evidence on voting behavior can reflect 
both information issues and hold-out strate- 
gies to increase rental shares. 

The regression results in Table 2, part A, 
also support the notion that firms with large 
blocks of contiguous acreage will perma- 
nently withdraw and form their own units 
(see hypothesis 3, above). The coefficient for 
contiguous acreage is negative in all three 
fields: and significant in two. On North 
Cowden, firms with large tracts of contigu- 
ous leases withdrew to form separate units. 
They included the second, fourth, and sixth 
largest firms by acreage on the field, and the 
withdrawn leases represented 97, 93, and 71 
percent of the total acreage of these firms 
(Table 2, Engineers’ Report, December 1, 
1960, North Cowden Unit File, Company 
Records). On Western RKM, the second 
largest firm with 26 percent of acreage, all 
concentrated in the eastern part of the field, 
withdrew and formed its own secondary re- 
covery unit.! The firm argued that the 


14%) March 1962, a 26,400 acre RKM unit was 
planned on the Slaughter field, but was soon dropped in 
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parameters considered for share assignment 
“considerably underestimated” its lease val- 
ues. The firm, along with other adjacent 
leases, formed its own secondary recovery 
unit (Letter, May 20, 1964, Western RKM 
Unit File, Company Records). On Prentice, 
the primary advocate of separate units had 
acreage of sufficient size concentrated in the 
center of the field for secondary recovery to 
be possible. In contrast, the unusually pro- 
ductive leases that were isolated in the north- 
east portion of the field finally joined the 
northeast unit; in part, because they were 
not large enough to be independently viable. 
As noted above, these decisions to remain 
outside a unit must be largely due to infor- 
mation issues and not a bargaining strategy. 

The final coefficients in Table 2, part A, to 
be discussed are those for the unit operator 
variable. Hypothesis 7 is that the firm chosen 
to be unit operator would be more likely to 
place its leases into the unit. The regression 
results do not support this view; holding 
lease productivity, firm size, and contiguous 
acreage constant, the unit operator is not 
significantly more likely to place a given 
lease in the unit on all three fields. 

There are two hypotheses not directly 
addressed by the regression estimates in 
Table 2. Hypcthesis 5 is that the share 
parameters are limited because they must be 
based upon public information, and hy- 
pothesis 6 states that allocation rules must 
assign shares for all future periods. Qualita- 
tive evidence allows us to examine these hy- 
potheses. The selection and interpretation of 
formula parameters were the central source 
of dispute on all seven fields. In general, 
agreement can only be reached for formulas 
using parameters that could be measured 
and interpreted without controversy. This 
sharply limits contractual flexibility because 
of the small number of objectively measur- 
able variables and the highly tenuous nature 
of even modest extrapolations as discussed in 
Section I. Even simple static structural char- 


favor of a smaller 9,911 acre unit. Negotiations con- 
tinued through 1966. By that time 50 percent of the 
leases, covering 4,993 acres, had been withdrawn. Most 
were on the eastern side of the proposed unit, leaving 
only 4,918 acres in the final agreement. 
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acteristics, such as the thickness of the reser- 


voir rock and pore space available for hold- ` 


ing hydrocarbons, were sources of significant 
dispute. For example, early in unit negotia- 
tions the Engineering Committee on North 
Cowden reported that data were too sketchy 
to calculate “a fair and equitable” gross or 
net pay under each lease (the gross thickness 
of the reservoir or the thickness net of any 
nonproductive zones). The Committee only 
had well cores for 28 of the 733 wells on the 
field, and it stressed the “meager data and 
poor quality of available records” (Memo, 
April 7, 1959, North Cowden Unit File, 
Company Records). As a result, during the 
eight years of negotiations for the North 
Cowden unit, nearly all of the numerous 
parameter formulas considered were simple 
convex combinations of current and cumula- 
tive output, which were available and reliable 
for all leases. Attempts to incorporate more 
sophisticated parameters met with objection 
due to their subjective nature given the lack 
of available data: “a disadvantage [of gross 
pay] is that we are basing a parameter of 
unitization on the skill or lack of skill in the 
persons observing the samples. Therefore, 
there is considerable question as to the 
consistency of the picks [estimates] be- 
tween wells, and it would likely be difficult 
to reach agreement between operators on 
such data...” (Letter, June 16, 1959, North 
Cowden Unit File, Company Records). 
Moreover, remaining reserves could not be 
estimated in ways acceptable to all operators. 
The unit operator had access to reservoir 
data and could have estimated the parame- 
ter, but its estimates would have been con- 
troversial. Instead, it chose to release the 
data to the Engineering Committee for 
parameter calculation. Even so, one small 
firm hired an outside consultant to calculate 
its net reserves, and got values double those 
calculated by the Engineering Committee 
(Letters, January 9, 1962; March 8, 1963, 
North Cowden Unit File, Company Rec- 
ords). 

Disputes over the measurement of static 
reservoir characteristics occurred as well on 
other fields. On Prentice Northeast, the owner 
of the most productive acreage believed that 
its reservoir pore space had been badly un- 
derestimated. Reconciliation took several 
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months and finally resulted in an ad hoc 
upward adjustment of 70 percent, and led to 
a large increase in the firm’s unit share. 
A major information problem was that 
observations were limited to wells, and the 
extrapolation method used between wells 
dramatically altered parameter calculations. 
For example, a linear versus a log-linear 
extrapolation of reservoir depth between 
wells created significant differences in esti- 
mated reservoir volume under particular 
leases. When the reservoir was highly vari- 
able or when observations for a large per- 
centage of wells were unavailable, as on 
Cowden, the issues were extremely difficult 
to resolve. On Prentice Northeast, the final 
formula accepted included one observable 
and measurable variable, current production. 
Estimates of primary recovery for the leases 
were made using a variety of techniques, but 
“Relatively poor agreement between various 
methods were obtained in many instances. 
Primary reason for inconsistencies [was] due 
to a severe lack of control in much of basic 
data together with inherent uncertainties in- 
volved in these type calculations.” Core 
analyses done by differing consulting firms 
gave dramatically different results (Engineer- 
ing Committee Minutes; Letter, June 29, 
1963, Prentice N.E. Unit File, Company 
Records). These data problems persisted in 
1963, even though Prentice Northeast was 
fully developed and two-thirds depleted. The 
inability to precisely estimate reserves at the 
field level. is not a serious obstacle to con- 
tracting. Disputes about reserves and future 
productivity, however, are repeated at the 
lease level, where they break down share 
negotiations. 

Finally, as predicted in hypothesis 6, the 
accepted formulas for each unit assigned 
permanent shares. Contingent updates are 
not feasible because unitization fundamen- 
tally changes the pattern of reservoir produc- 
tion. Some wells are plugged, others are con- 
verted to injection, and new wells are drilled, 
completely altering the pattern of migration. 
Hence, after unitization it is impossible to 
infer the oil in place or the oil that could 
have been produced from a given lease. In 
no case have we encountered a unit where 
contingent updates were allowed. Evidence 
of the once-and-for-all nature of the con- 
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tracts is that the allocation formulas adopted 
were often multiphase, but established a set 
pattern of share adjustment, based on data 
known at the time of agreement. Because 
unit shares were fixed, those firms most con- 
cerned about biases in their fair share calcu- 
lation due to incomplete information would 
be reluctant to join, based on existing evi- 
dence. We have identified those firms as 
owners of very productive leases, and their 
tendency to withdraw from unit contracting 
has been documented above. If contingent 
updates were possible, negotiations could 
allow for ‘temporary shares to entice early 
agreement with corresponding aggregate 
gains, and share adjustments could be nego- 
tiated as more information became available. 

Before turning to the conclusions, it is 
worth briefly reviewing the hold-out issue. 
Previous studies of unitization (see, for ex- 
ample, Stephen McDonald) have casually 


concluded that the primary obstacle to. 


unitization is simple strategic bargaining to 
increase unit shares, rather than real dif- 
ferences in opinion regarding relative lease 
values. Clearly an element of both may be 
present in a given situation, and in many 
contexts it is difficult to distinguish between 
“honest” differences and pretended dif- 
ferences to gain an advantage. In the present 
context, however, there is evidence presented 
above that shows information problems play 
a critical role in contractual failure for 
unitization. The first of these is that the 
firms’ joinder decisions involved a decision 
to permanently withdraw from the unit. The 
purpose of a strategic hold out is to gain a 
more favorable offer later; yet, for all of the 
decisions represented by the regressions in 
Table 2, part A, the decisions were once and 
for all. For these cases, then, strategic 
bargaining by either party was not the point. 
Second, a pure strategic hold-out hypothesis 
also would predict that high- and low-output 
leases are equally likely to delay the unit or 
refuse to join. The systematic differences in 
behavior evident between these groups is in- 
consistent with a simple hold-out hypothesis, 
and yet follows naturally from the imperfect 
information argument. Furthermore, break- 
down in unit negotiations often led to the 
formation of multiple subunits on fields such 
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as Prentice. Here, the problems of reconcil- 
ing differences in the value of highly hetero- 
geneous leases were repeatedly cited. The 
operators, in explaining why they would not 
(and later did not) join a unit, claimed that 
the heterogeneities could not be reconciled. 
These same operators, then, contempora- 
neously formed partial units with other oper- 
ators having similar, neighboring leases. A 
hold-out strategy does not explain why these 
operators would withdraw from one unit and 
form another. 

Third, we have a very interesting set of 
observations from unitization on federal 
lands in Wyoming. The federal government 
actively encourages unitization through pol- 
icies that facilitate agreement (see our earlier 
paper).’° On federal lands, agreements ‘can 
be reached prior to the drilling of any wells 
—a period when private information about 
lease characteristics such as well perfor- 
mance will be limited and known lease het- 
erogeneities are minimal. Units formed at 
this time take less than six months to negoti- 
ate, and the percentage of production that is 
unitized is very high. Further, there is little 
dispute chronicled in the negotiation records. 
If, however, the unit is formed ‘later after 


-production has begun, and lease heteroge- 


neities and asymmetric information have 
emerged, then negotiations take an average 
of seven years and are frequently acrimoni- 
ous. Hence, the federal policies work well 
before asymmetric information and hetero- 
geneities have emerged, but have little im- 
pact if agreement is not reached during that 
period. A simple hold-out strategy cannot 
easily explain why the commencement of 
production fundamentally changes the char- 
acter, speed, and success of unit contracting. 

None of this is to suggest that hold outs 
are an unimportant problem in unitization. 
Instead, the analysis of this paper shows that 
information problems play a critical role, 


15 General policy responses to the unitization problem 
are beyond the scope of this paper. Our forthcomirg 
paper presents analyses of the impact of different 
unitization policies in Oklahoma, Texas, and federal 
lands on the speed and extent of unitization. We also 
offer reasons for sharp policy differences across these 
political jurisdictions. 
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and explain much observed behavior -that is 
otherwise difficult to unravel. 


IV. Concluding Remarks 


Private contracting is a common solution 
to many problems in production and ex- 
change. When there exists a core of ex- 
change, contracts permit parties to move into 
the core, and general welfare is improved. 
Recent analyses of contracting by Goldberg, 
Williamson, and others, however, have in- 
troduced a point of caution—information 
asymmetries, opportunism, and small num- 
bers bargaining problems can break down 
the contracting process in cases where there 
is a need to sequentially update contract 
terms to reflect changes in the economic 
environment. These findings limit the range 
of problems where contracting can be an 
effective solution in resource allocation. 

Our results have more serious ramifica- 
tions for the general applicability of con- 
tracts. The study has analyzed an important 
empirical setting where private contracting 
has not been successful. Despite large net 
gains from unitization, ex ante imperfect 
information and information asymmetries 
among the negotiating parties regarding lease 
values prevents consensus on unit shares. 
These problems exacerbate any hold-out 
strategies that would otherwise impede 
agreement. As a result, contracts are often 
either not completed or are very incomplete 
with only fragmented units. Even simple 
once-and-for-all contracts that need little 
subsequent adjustment systematically break 
down. While one can think of a variety of 
hypothetical mechanisms for eliciting the 
information needed for agreement in an 
incentive compatible form, they are not 
observed. 

We believe that the informational imper- 
fections and asymmetries that lead to con- 
tractual failure in unitization are repeated in 
many contexts. Examples include labor mar- 
kets and the problems of evaluating hetero- 
geneous workers and contracting for pollu- 
tion control. Our analysis suggests that an 
assumption that private contracting will solve 
inefficiencies in these areas is unwarranted. 
Accordingly, close attention by economists 
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to contracting details in a variety of settings 
is required for a better understanding of 
economic processes and events. 


APPENDIX 
A. Contracting Summary 


Table Al outlines the general contracting 
conditions for the seven fields examined in 
the paper. The table reveals the long bargain- 
ing time before agreements were reached. 
Moreover, the table shows that in every case 
but Empire Abo a subunit was formed, rather 
than a complete field-wide unit. Empire Abo 
is on federal land in New Mexico where 
compulsory unitization rules apply to force 
nonjoinders into the unit.'6 


B. Lease Output and Uncertainty 
of Lease Value 


Here we demonstrate that highly produc- 
tive leases have more uncertainty regarding 
their value than do less productive leases. 
Uncertainty is measured with respect to the 
publicly available data regarding lease char- 
acteristics. Greater uncertainty in public 
estimates of lease value implies, ceteris pari- 
bus, a greater probability of relatively large 
changes in expected share (£,(/;)). In other 
words, the probability to the right of /* in 
Figure 1 is larger. This makes it less likely 
that the lease will be placed in the unit. We 
test this proposition regarding high output 
leases in Section ITI. 

In order to establish greater uncertainty in 
public estimates of lease value, we examine 
data concerning current output and all known 
basic reservoir characteristics. The argument 
is that inability to accurately predict current 
output using all known lease characteristics 
is equivalent to being unable to predict fu- 
ture output and, hence, current value. What 
we wish to show is that there is greater 
residual uncertainty regarding current output 
for highly productive leases than for less 
productive leases. 


16 Compulsory unitization rules do not exist in Texas; 
see our forthcoming paper. 
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TABLE Al 
Date Unit Acreage Acreage Number . 
Discovery Negotiations Time until Under in Final of 

Field Date Began Unit Formed Negotiation Unit Operators 
North Cowden ‘1930 1958 8 30,870 17,503 31 
Goldsmith/ l 

Landreth - 1961 4 10,760 8,985 10 

7,815 
Prentice 
` Northeast 1951 1954 9 8,500 6,828 ~ 

Western RKM ~ 1962 4 16,400 4,918 16 
Slaughter Estate ~ 1958 5 5,528 5,280 4 
Empire Abo 1957 1965 6 11,323 11,323 15 
Goldsmith 

San Andres - 1959 4 7,199 6,103 27 


Sources: Compiled from Unit Files, Company Records. 
* Two reservoirs. 


TABLE A2— HETEROSCEDASTICITY REGRESSION ` 





Pore Feet Total Feet 
C . per Acre per Acre 
Prentice 
(A) —1.16 27.74 —4,78 
(— 16) (.99) (—2.99) 
(B) 98.1 2114.88 — 144.1 
(19) (1.48) (1.76) 
Cowden 
(A) 46.1 —1.30 
(1.28) (—1.82) 
(B) —140 —2.06 
(—.09) (— 1.36) 
Goldsmith 
(A) 28.3 
(2.89) 
. (B) 367.1 
(.40) 


Independent Variables* zi 
Oil Originally Wells per Cumulative Output 
in Place Acre per Acre 
4.43 2445 037 
(.91) (2.99) (4.65) 
— 293.4 143700 177 
(—1.18) (3.42) (42) 
.009 662 
(6:19) (.45) 
79625 (0.008) 
(1.28) (0.138) 
33.7 .036 
(17) (5.75) 
824 1.55 
(04) (2.63) 


Note: Equation (A): Dependent variable = Output per acre; Equation (B): Dependent variable = Squared residual 


from Equation (A). 


at-values are shown in parentheses. Independent variables are different across fields solely because of differing data 


limitations in unit negotiation records. In all cases, the available independent variables used were those not calculated 


exclusively from current output. 


To show this we perform a simple hetero- 
scedasticity test. We first regress current out- 
put on all known lease characteristics, such 
as past output, number of wells, and res- 
ervoir thickness. We then examine the resid- 
uals of this regression. The null hypothesis is 
that the residuals are homoscedastic, while 
the alternative is that leases with higher out- 
put will have larger residuals than those with 

lower output. To test for this we estimate a 
second regression with the squared residuals 


from the first regression on the left-hand side 
and the same set of variables on the right. 
The‘null hypothesis is rejected if all variables 
that are statistically significantly different 
from zero in both regressions also have the 
same sign in both regressions. 

The regression results are reported in Ta- 
ble A2. For each field the null hypothesis of 
homoscedastic residuals is rejected at the 10 
percent confidence level and for two of the 
three fields the null hypothesis is rejected at 
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the 5 percent confidence level." Hence, there ` 


is greater residual uncertainty regarding pre- 
diction of current output from known lease 
characteristics for high-output leases than for 
low-output leases. Thus there are wider con- 
fidence bands on public estimates of output 
for these very productive leases. ‘This in- 
creases the-probability, ceteris paribus, that 
firms will have private information that 
causes them to believe that a substantial 
revision in share will be forthcoming, if the 
unit is delayed. In a Bayesian sense the 


strength of the prior, based upon public in~ 


formation, is less. Similarly, it increases the 
probability that. they will not join a given 
unit because they believe their property is 
sufficiently undervalued that they can do bet- 
ter on their own. This proposition is tested in 
Section III. . 


` 17Under the null hypothesis, these-tests are unbiased. 
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Anticipated Devaluations, Currency Flight, and 
Direct Trade Controls in a Monetary: Economy 


By ROBERT C. FEENSTRA* 


While a devaluation is the usual recom- 
mendation for a country facing a balance of 
payments deficit, this advice is often resisted 
by country governments. Instead, direct trade 
controls such as tariffs, quotas, and subsidies 
are frequently used. In this paper I propose 
an economic explanation for the reluctance 
to devalue and the use of trade controls, 
namely, the “currency flight” that can be 
expected to occur if the devaluation is antic- 
ipated. In an effort to avoid or offset the 
effects of this currency flight, countries may 
use direct controls. I shall analyze the prop- 
erties of using import tariffs and export sub- 
sidies, with or without an anticipated deval- 
uation, to affect the balance of payments and 
obtain the social optimum.! 

Specifically, I shall identify three reasons 
for using direct trade controls when faced 
with a balance of payments deficit: 

1) An equal import tariff and export 
subsidy will lower consumption and improve 
the balance of payments through a real bal- 
ance effect, but will not cause speculative 
activity so long as goods are nondurable; 

2) Prior to an anticipated devaluation 
we expect a depreciation of the black market 
exchange rate, and an import tariff is needed 
to offset the incentive to hoard foreign ex- 
change and consume foreign goods; 

3) When a social foreign exchange con- 
straint is binding, a planner will shift con- 
sumption away from the import good, and a 


‘*Department of Economics, Columbia University, 
New York, NY 10027. I have benefited from the com- 
ments of seminar participants at Carleton, Columbia, 
Minnesota, Princeton, and Rochester universities. Spe- 
cial thanks go to Ronald Findlay for suggestions that 
have significantly improved this paper. 

Using the equivalence shown by Jagdish Bhagwati 
(1969), the import tariffs could be replaced by import 
quotas. In this sense, I do not maintain any distinction 
between price and quantity controls. 


long-run import. tariff is needed to ensure 
that consumers follow this socially optimal 
plan. Sai DARA E 

The equivalence between a uniform tariff- 
cum-subsidy policy and a devaluation is well 
known (see Richard:Caves and Ronald Jones, 
1981, p. 355, and Gerald‘ Meiér; 1980, p. 
170). It is also clear that with nondurable 
goods the tariff-cum-subsidy will not cause 
speculative activity, in contrast to the-antic- 
ipated devaluation.” This is my first reason 
for using tariffs and subsidies. Second, in the 
absence of exchange controls, the currency 
flight caused by an anticipated devaluation 
will drain the central bank of reserves and 
create a black market in foreign exchange, 
and I shali solve for a depreciation of the 
black market exchange rate. The deprecia- 
tion causes the consumer to substitute for- 
eign for domestic money in asset holdings, 
and consume relatively more of the foreign 
good. This distorting effect on consumption 
can be offset by using an import tariff. 

The third reason I identify for using trade 
controls is more specific to the model struc- 
ture. In Section I, I describe a small country, 
intertemporal trade model where money is 


‘introduced by a continuous time version of 


“cash-in-advance” constraints, as originally 
proposed by Robert Clower (1967). It is as- 
sumed that the consumer uses domestic 
(foreign) money to purchase domestic (for- 
eign) goods, and thus faces two cash-in- 
advance or transactions constraints. By en- 
dowing the consumer with large holdings .of 


?This contrast between a tariff-cum-subsidy policy 
and anticipated devaluation can be further understood 
by recognizing, as in Bhagwati (1968, p. 63), that for full 
equivalence between the two policies the tariffs and 
subsidies should apply to the current and capital account. 
Since the direct trade controls I analyze do not apply to 
the capital account, and goods are nondurable, these 
controls do not cause speculative activity. 
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domestic money, the desired consumption 
level is high and a balance of payments 
deficit occurs. Various policies to obtain bal- 
ance of payments equilibrium, such as equal 
tariffs and subsidies or a devaluation, are 
examined in Section IL. 

In Section III, I argue that the social 
planner faces only a transactions constraint 
in foreign exchange, since any amount of 
domestic money could in principle be created 
to avoid the domestic constraint. It follows 
that the policies analyzed earlier to secure 
balance of payments equilibrium are not 
sufficient to obtain the social optimum. In 
Section IV, I examine methods to obtain 
balance of payment equilibrium and de- 
centralize the optimum. In particular, it is 
found that an import tariff greater than the 
export subsidy is needed when the social 
foreign exchange constraint is binding, giv- 
ing the third reason for the use of trade 
controls. In the concluding section, I discuss 
the relation of the analysis to existing litera- 
ture. The formal proofs of lemmas and prop- 
ositions have been omitted for brevity, but 
are contained in a working paper, available 
on request. 


I. The Model 


On the production side, let us assume a 
Ricardian economy, where every unit of labor 
produces one unit of the export good. The 
foreign exchange price of the exportable, im- 
portable, and domestic money are all nor- 
malized at unity under laissez-faire. Both 
goods are nondurable. The representative 
consumer faces the transactions constraints 
(1) M>aC,, M*2zaCy, 
where M and M* are holdings of the 
domestic and foreign money, respectively; 
C, and C, are consumption of the export- 
able and importable; and a@ is a parameter 
which can be interpreted as the length of 
time money must be held to finance con- 
sumption.’ Discrete time versions of these 


3Formally, I could write the transactions constraint 
for domestic money as M(t) > F(a)= {!*°C,(s) ds, 
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cash-in-advance constraints applied to inter- 
national trade models have been used by 
Elhanan Helpman (1981a, b), Helpman and 
Assaf Razin (1979), Robert Lucas (1982), 
Torsten Persson (1984), Alan Stockman 
(1980), and Lars Svensson (1985); recent 
surveys of autarky and trade models with 
such constraints are provided by Meir Kohn 
(1984), and Maurice Obstfeld and Stockman 
(1984, Sec. 5). 

I shall assume that consumers are per- 
mitted to instantaneously exchange any 
amount of domestic money for foreign mon- 
ey with the central bank, at the price of 
unity. Thus, I am assuming no exchange 
controls. This framework clearly exaggerates 
the availability of foreign exchange in many 
developing countries. It has the advantage, 
however, of leading to a particularly simple 
form of currency flight: in response to an 
anticipated devaluation, consumers will ex- 
change domestic for foreign money with the 
central bank until M=aC,, and thereby 
drain some of the government’s foreign ex- 
change reserves. In the following section I 
shall consider the implications of the con- 
sumer’s demand for foreign exchange exceed- 
ing available reserves. 

I shall further assume that there are no 
domestic or foreign bonds, so the consumer’s 
assets are given by A= M+ M* (recalling 
that the exchange rate is unity). The absence 
of assets other than money is mainly used to 
simplify the model, but also exaggerates the 
limited extent of capital markets in many 
developing countries (see Ronald McKin- 
non, 1973). Assets A are a state variable of 
the system, and changes over time according 
to A=L—C,—C,. The variable L is the 
fixed quantity of labor supplied and equals 
income with the wage equal to the exportable 
price of unity, while C} + C, is the value of 
expenditure. i 

Denoting the instantaneous utility func- 
tion by U(C,,C,), the representative con- 


and similarly -for foreign money. A Taylor-series expan- 
sion gives F(a) = aC,(1)+$a°C,(t)+ +--+, and so (1) 
can be interpreted as a first-order approximation. 
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sumer solves the problem 
bal n 
(2) maxf e~°"U(C,,C,) dt 
0 


subjectto M>aC,, M*>a,, 


A=L-C,-G,  A(0)=A), 
where the initial value of assets A) = Mo + 
Më is assumed greater than aL so the value 
of consumption can exceed labor income, 
and p is the discount rate. 

Before formally solving this problem, an 
intuitive treatment is helpful. Suppose the 
consumer has made an optimal savings deci- 
sion (i.e., chosen A), and then faces the 
budget constraint C, + C, = L — A shown as 
BB in Figure 1. With a constant exchange 
rate of unity, and instantaneous exchanges 
between domestic and foreign money per- 
mitted at the central bank, the constraints (1) 
can be combined into 


(1’) Az>a(C,+G). 


If at a point in time the consumer has large 
asset balances, then the transactions con- 
straint (1’) may be illustrated as RR in Fig- 
ure 1, which is not binding given the budget 
constraint BB. In this case, consumption 
would occur at P, where the marginal rate of 
substitution along the indifference curve U 
equals the ratio of international prices. 
Alternatively, with small money balances 
the transactions constraint may be illustrated 
by R’R’ in Figure 1, lying inside the budget 
constraint BB. In this case consumption 
would occur at P’, and the consumer would 
experience “forced savings” due to an inabil- 
ity to satisfy the transactions constraint at 
- the desired consumption level. It is im- 
portant to notice that at P’, the marginal 
rate of substitution still equals the ratio of 
international prices, since the budget and 
transactions constraints are parallel.* 


“The budget and transactions constraints are parallel 
since I have assumed the same value of « in the domes- 
tic and foreign transactions constraints (1). If different 
values of a were used in the two constraints in (1), then 


this would imply a further reason for using direct trade 
controls to support the social optimum. 
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FIGURE 1 


Turning to a formal solution of problem 
(2), when the consumer is liquid (i.e, M > 
aC, or M*>acC,), the optimality condi- 
tions are 


(3) U,=U,=0, 6=p8, 


where U, = dU/0C, for i=1,2, and @ is in- 
terpreted as the shadow value of wealth.* 
When the consumer is illiquid (i.e, M = 
aC, and M*=acC,), then the optimality 
conditions can be written as 
(4) U, =U, = 6 + ag, 6 = pO — 9, 
where $ > 0 is a Lagrange multiplier that is 
positive when the transactions constraints (1) 
are binding. Note that the optimality condi- 
tions still ensure that U,/U,=1, so the 
marginal rate of substitution equals the ratio 
of international prices. Differentiating the 


> These conditions are obtained from the current value 
Hamiltonian H = U(C,,C,)+A,(M — aC,)+A,(M* 
— aC,)+6(A— M— M*)+6(L—-C,-C), with the 
optimality conditions 0H/dC,; = 0H/a9M = aH/aM* 
=0 and 6=p0—@H/@A, i=1,2 (0 can be inter- 
preted as the shadow value of wealth). When the con- 
sumer is liquid then Ay =A, = ẹ =0. 
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FIGURE 2 


binding transactions constraint and using A 
= L—C,—C,, we obtain 


(5) (Q\+6,)/(C,+Q) 
. = -(1/a)[1-L/(C,+C)]. 


For convenience let us assume that the 
instantaneous utility function is homoge- 
neous of degree (1— a), 0<o <1. It follows 
from (3) that when the consumer is liquid, C, 
and C, both fall at the exponential rate p/o. 
Also, note that in the long run the value of 
consumption (C, + C,) will converge to wage 
earnings L, since in the absence of capital 
markets the savings obtained by foregoing 
current consumption and choosing (C, + C2) 
< L could only generate extra consumption 
in the future, which would be suboptimal. 
The remaining question, then, is to deter- 
mine when the transactions constraints are 
binding so the consumer is illiquid. 


LEMMA 1: The consumer is liquid (illiquid) 
according as C, + C, > ( < )B,L, where B, = 
‘1/G-—ap/o)>1. 


The proof of this lemma rests upon setting 
(5) equal to — p/o, which yields the point at 
which the consumer shifts from being liquid 
to illiquid; ap/o <1 is assumed. 
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The economy’s consumption path is shown 
by ABC in Figure 2. Along AB the con- 
sumption of both goods falls at the exponen- 
tial rate p/o. The range over which the con- 
sumer is illiquid is shown by BC, where the 
value of consumption falls more slowly than 
p/o, as indicated by (5). At every point of 
time, consumption exceeds labor income, so 
the economy has a balance of trade deficit. 
This deficit is financed by a reduction in the 
consumer’s cash balances, which leads to a 
demand for central bank reserves whenever 
the consumer switches from domestic to for- 
eign money to purchase the import. In the 
following section I discuss methods to ob- 
tain balance of payments equilibrium in the 
economy. 


If. Balance of Payments Equilibrium 


With consumption exceeding labor income 
along the path ABC in Figure 2, the econ- 
omy has a balance of trade deficit. The accu- 
mulated long-run deficit is given by the re- 
duction in asset holdings (i.e, A )—aL, 
where aL are the long-run asset holdings of 
the consumer as (C,+C,) approaches L). 
The total demand for central bank foreign 
exchange is then given by the integrated 
balance of trade deficit less the reduction in 
the consumer’s foreign asset holdings, that is, 


(6) (Ao z aL)— (My 7 ay L) 
= M — ay, L, 


where y; is the marginal and average propen- 
sity to consume good i, so ay,Z is the con- 
sumer’s long-run holdings of domestic (i =1) 
and foreign (i = 2) money. 

If we now assume that initial central bank 
reserves of foreign exchange, denoted by R$, 
are less than the accumulated private de- 
mand for foreign exchange given in (6), then 
the economy faces an unsustainable balance 
of trade deficit. Let us suppose that the 
central bank reserves include all available 
foreign borrowing (assumed to occur at a 
zero interest rate for simplicity). Several 
methods can then be considered to accom- 
modate the trade deficit. 
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A. Monetary Policy and Direct 
Trade Controls 


First, a reduction in consumer holdings of 
domestic money will reduce the demand for 
foreign exchange. From (6), the level of ini- 
tial money holdings needed to ensure that 
foreign exchange demand can be financed by 
available reserves is simply Mj = R§ + ay,L. 
Second, an unanticipated devaluation would 
lower the foreign exchange value of domestic 
money holdings, and therefore have the same 
impact as directly reducing domestic bal- 
ances. 

Third, an equivalent way to restore bal- 
ance of payments equilibrium is to impose 
an equal import tariff and export subsidy, 
thereby raising domestic prices. The higher 
domestic prices will have a real balance effect 
on consumption expenditure and thus reduce 
the balance of trade deficit. This uniform 
tariff-cum-subsidy policy ensures that the 
consumer’s marginal rate of substitution 
equals the ratio of international prices: in the 
following section I shall examine the social 
optimality of such a policy. 

The first two methods discussed above 
— reducing domestic money holdings and 
the unanticipated devaluation—may not be 
available to government authorities in a less 
developed country. In the absence of sub- 
stantial capital markets, the central bank 
cannot rely on an open market operation to 
reduce money holdings, and in practice may 
attempt a recoinage of the domestic cur- 
rency. This policy is essentially equivalent to 
the unanticipated devaluation that could not 
be used repeatedly. Accordingly, I shall next 
examine a devaluation which is anticipated. 


B. Anticipated Devaluation 


Let us consider a devaluation which is 
anticipated from t = 0. Suppose that at time 
T’ the central bank will devalue the domes- 
tic currency, raising the official price of for- 
eign exchange from unity to x’>1. As in 
Paul Krugman (1979) and Obstfeld (1984), I 
wish to solve for the perfect foresight path of 
the exchange rate between time 0 and T’. 
I shall impose exchange controls when the 
central bank is drained of foreign exchange 
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reserves, so that no more purchases can be 
made.® In that case a black market for for- 
eign exchange is created with a floating ex- 
change rate. Arbitrage and perfect foresight 
will ensure that the floating exchange rate is 
continuous after time 0, though it can jump 
initially, and equals the official rate x’ at 
time T’. 

The path of the floating exchange rate is 
solved from the canditions of portfolio equi- 
librium for the consumer. When the con- 
sumer is liquid, the optimality conditions are 
given by’ 


(7) U, = (1+ ax/x), 


U,=9, 6=p8, 

which reduce to (3) when x= 0. So long as 
the exchange rate is depreciating along this 
path, the consumer will not hold any domes- 
tic money balances in excess of those needed 
for consumption, and so M/x = aC,. If the 
central bank’s reserves have been drained, 
then the consum2r’s holdings of domestic 
money must be M) — R¥, that is, initial hold- 
ings less the sale of domestic money to the 
central bank at the exchange rate of unity. 
Substituting these relationships into (7) we 
obtain 


(8) U,[(Mo- 


U, | (M, — R¥)/ax,C,] = 8, 


R#) /ax,C,] = 0(1+ ak/x) 


6= pð. 


6In Section IV, I shall permit the central bank to 
retain some amount of reserves before exchange controls 
are imposed, and gradually deplete these reserves in 
supporting the social cptimum (see fn. 11). For simplic- 
ity, I do not examire this case now. Obstfeld also 
considers the case where exchange controls are imposed 
before reserves are dra_ned, and Jorge de Macedo (1982) 
examines exchange rete behavior under currency in- 
convertibility. 

TAssets are now g-ven by A= M/x+M* and so 
A=M/x + M* —(M/x\(x/x)=L-GQ-Q- 
(M/x)(x/x). It follcws that the current value Ham- 
iltonian is given by E = U(C,,C,)+A,(M/x ~- aCy)+ 

A,(M* — aC,)+ o(A— M/x — M*)+ 6A with the op- 
timality conditions @Y/dC, = 0H/d@M = dH/dM* = 
0 and 6 = p9 ~ 9H/éA, i =1,2. When the consumer is 
liquid, then A, = ¢ =). 
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By inspection, the path of the floating 
exchange rate is solved from (8) as 


(9) a x= xe 0, 


To see this, with thé exchange rate depreciat- 
ing at the rate p/o, then C, also falls at this 
exponential rate in (8) and the marginal utili- 
ties-rise at the rate p, as required.. The initial 
value of the exchange rate is simply. obtained 
by setting x(T’)= x! and then inverting (9) 
to obum 

(10) © Xg= xee, 

„If the initial value of the. exchange rate xo 
from (10) exceeds unity, indicating a discrete 
depreciation, then the central bank, reserves 
are completely drained at time 0 and a black 
market for. foreign exchange is created. In 
this case the path of ‘the. floating exchange 
rate is shown by XY in Figure 3. Along this 
path .the exchange rate continuously depreci- 
ates at. the exponential rate p/o, and equals 
the official rate- at the time T’.8 


: 8It appears that we. cannot rule out a’ second equi- 
librium path, in which the exchange rate jumps to x’ 
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A slightly different path is .obtained if 
knowledge of the’ devaluation does not drain 
the central bank’s reserves at t= 0. Thus, in 
Figure 3 suppose the official devaluation will 
occur at time T”, where the value of xp 
obtained from (12) indicates a discrete ap- 
preciation initially. However, it is impossible 
for the black market-rate.to appreciate when 
the central bank is prepared to. sell domes- . 
tic currency at the price of unity. It follows 
that the exchange rate is constant at unity. 
until the time 7, when central bank reserves 
are exhausted. Li 

Up. to T the coanimpuion of both goods 
falls at the exponential rate p/o (assuming 
the consumer is liquid, as described in 
Lemma 1). Falling demand for the export-. 
able implies that domestic currency require- 
ments. to satisfy the transactions constraint 
are also falling, and so this domestic money 
is used to purchase foreign exchange. At time 
T the central bank’ reserves are drained, and 
currency trading in the. black market begins. 
to operate. After ‘this time along the path 
X,Y, the floating exchange rate depreciates 
at the rate p/o, and-equals the official rate 
at T”. a 

After the official devaluation has, pesuned 
(at T’ or T”), the central bank has a zero 
stock of reserves, but the official market still 
finances the. flow demand for foreign ex- 
change. That is, the official rate x’ is chosen 
so that the supply of foreign exchange from 
exports equals the value of imports minus 
the reduction in the consumer’s foreign ex- 
change holdings. This choice of x’ achieves 
balance-of payments equilibrium, as will be 
illustrated in Section IV. In the long.run, the 
consumer’s foreign exchange holdings; ap- 
proach ay,L, and the flow.supply of foreign 
exchange from OPS just canes the, value 
of imports. ; 


immediately. The multiple equilibria occur since, unlike 
the models of Krugman and Obstfeld, the allocation of 
assets beyond those needed for transactions is inde- 
terminate when the expected devaluation is zero. Since I 
wish to illustrate the possible inefficiency which arises 
from currency flight; I shall focus on the equilibrium 
path with a depreciating black market rate. 
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An important question is whether the 
floating exchange rate path implied by the 
currency fight and resulting black market 
imposes any welfare cost on the economy. 
Intuitively, one expects that the depreciating 
exchange rate will lead the consumer to forgo 
some consumption of the exportable and 
therefore reduce holdings of domestic cur- 
rency required for transactions. With a units 
of domestic money needed per unit of the 
exportable and the exchange rate depreciat- 
ing at the rate p/o, the relevant price of the 
exportable becomes (1+ ap/o). As is verified 
from (7) and (9), the consumer’s marginal 
rate of substitution equals (1+ ap/o) along 
the floating exchange rate path. In Figure 1, 
consumption occurs at a point such as Q, 
with less consumption of the exportable and 
greater consumption of the importable than 
at a point of ‘tangency between the indif- 

- ference curve and budget constraint. 

In contrast the point P, where the mar- 
ginal rate of substitution equals the ratio of 
international prices, is obtained under the 
uniform tariff-cum-subsidy policy discussed 
above. It is clear that to evaluate the merits 
of direct trade controls over the anticipated 
devaluation we must first solve for the social 
optimum. This is done in the next section, 
where I consider the optimum obtained by a 
central planner with full control over all 
variables. Section IV then examines various 
means to decentralize the social optimum. 


Il. Social Optimum 


A social planner faces the same problem 
as the representative consumer, but has the 
ability to print any amount of domestic 
money. It follows that the transactions con- 
straint M > aC, will never be binding, and 
can be ignored. In addition, the social planner 
has access to all foreign exchange in the 
economy (i.e., that of the consumer (M *) 
and central bank (R*)). Denoting these for- 
eign exchange holdings by F* = M*+ R*, 
the social planner solves 


(11) max f” e-’U(C,,C,) at 
A 


subjectto F*2aG, F*=L-C,-G, 
F*(0)= M+ Ri, 
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FIGURE 4 


where (L — C,) are exports of good 1, C, are 
imports of good 2, and so (L ~C,—C,) is 
the balance of trade deficit and flow reduc- 
tion in foreign exchange. 

-It should be noted that while the con- 
straint M > aC, in (11) is ignored, when we 
decentralize the solution we shall never con- 
sider policies in which a large (or any) amount 
of domestic money is printed. Instead, a zero 
shadow value on the constraint M2 aC,, 
which applies for the social planner, shall be 
achieved in the private economy through di- 
rect trade controls. In addition, in the de- 
centralized solution the central bank will not 
have access to the private holdings M* of 
foreign exchange. 

Before formally solving this problem, an 
intuitive treatment is again useful. Suppose 
the social planner has made an optimal sav- 
ings decision (i.e., chosen F*), and then 
faces the budget constraint C, + C, = L ~ F* 
shown as BB in Figure 4. If at.a point in 
time the foreign exchange holdings F* are 
large, the transactions constraint F* > aC, 
may be illustrated as SS which is not bind- 
ing. In this case consumption would occur at 
P, and the social marginal rate of substitu- 
tion along the indifference curve U would 
equal the ratio of international prices. 
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However, if the economy’s foreign ex- 
change holdings are small, then the transac- 
tions constraint may be illustrated by S’S’ 
in Figure 4, and the available consumption 
set for the social planner is the shaded poly- 
gon 0S’‘QB. The optimal consumption point 
would be Q, and the social marginal rate of 
substitution would differ from international 
prices. At the point Q, less of the importable 
good (C,) is consumed than in the absence 
of the transactions constraint on foreign ex- 
change. 

I shall now show that it is optimal for the 
social planner to deplete foreign exchange 
holdings to the point such as Q, where the 
relative marginal utility of consuming the 
importable exceeds its international price. 
This result is intuitively understood by first 
considering the transactions constraint S’”S” 
in Figure 4, which would just permit the 
economy to consume at P. A slight reduc- 
tion in foreign exchange holdings beyond 
this point would bring a gain from consump- 
tion of the importable. However, the loss to 
the economy by forcing the marginal rate of 
substitution to differ from international 
prices is initially of the second-order of 
smalls. Thus, starting at P the social planner 
would choose to deplete foreign exchange 
holdings further, moving the economy to a 
point such as Q. This behavior is formally 
analyzed as follows. 

The optimality conditions for problem (11) 
are given by 
(12) U =p, U,=ptar, 
where u is the shadow price of foreign ex- 
change and A > 0 is the Lagrange multiplier 
for the constraint F* > aC,.° If this foreign 
exchange constraint is not binding, then A = 
0 and conditions (12) imply that consump- 
tion of both goods falls at the exponential 
rate p/o, with U,=U,. When the foreign 
exchange constraint is binding, however, then 
A>0 so U, >U, indicating that the social 
planner shifts consumption towards the ex- 
port good 1 to economize on imports and 


= pp-X, 
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foreign exchange requirements. Indeed, in 
the long run, ù = 0, so A = pp and U,/U, =1 
+ ap, indicating a long-run divergence be- 
tween the marginal rate of substitution and 
international price ratio, 

The long-run formula U,/U,=1+ ap can 
be readily understood. The marginal benefit 
from consuming a unit of the importable 
good 2, relative to good 1, is U,/U,. The 
marginal cost is its price of unity plus the 
cost of accumulating foreign exchange needed 
to satisfy the transactions constraint F* > 
aC,. To consume one unit of the importable 
good, a units of foreign exchange must be 
accumulated, which-is possible by delaying 
consumption of the export good. The cost of 
delaying consumption is simply the discount 
rate. Thus, the marginal benefit of consum- 
ing the importable good equals its marginal 
cost of 1+ ap. 

Next, it should be determined when the 
foreign exchange constraint F*>aC, is 
binding: 


LEMMA 2: In the social optimum, the for- 
eign exchange constraint is (not) binding 
according as C, + C,>(<)B,L, where B, = 
1/(1— y,ap/o), and y, is the marginal and 
average propensity to consume good 2. 


The proof of this lemma follows by noting 
that when the foreign exchange constraint is 
binding we have F*=aC,=L—-C,-C, 
and so 


(13) €,/C,=—-(1/ay,)[1- L/(C, + C,)] 


The first point at which the foreign exchange 
constraint becomes binding is found by set- 
ting (13) equal to — p/o, which is the rate of 
change of consumption without the con- 
straint. Lemma 2 is thus obtained. Let us 
assume that 0 < y, <1, and it follows that 
B,> B,>1. 

The socially optimal consumption path is 
shown as DEFG in Figure 2. I shall hence- 
forth let T, denote the time at which the 
consumer becomes illiquid (i.e., (C,+C,)= 
B,L) along the optimal consumption path, 
and let T, denote the time at which, the- social: 


°The Hamiltonian is H = U(C,,C,)+A(F* — aC) 
+p(L—C,-C,), with optimality conditions 3H/ ôC; - 
=0, i=1,2,.and ġ = pu — 8H/aF*. 


foreign exchange constraint F * > Cyt " Beconied . oy 
binding along this path. Between’ times 9, ‘and yr 
i My 


me We Ee 
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T, the optimal consumption of both goods 
falls at the exponential rate p/o, along the 
path DF in Figure 2. After T, consumption, 
C, falls at the slower rate given by (13), 
along the path FG. After the foreign ex- 
change constraint is binding the relative 
marginal utility of consuming the importable 
exceeds its international price. In the follow- 
ing section I shall investigate methods to 
decentralize this social optimum. 


IV. Policies to Obtain the Optimum 


Let us consider several properties of the 
social optimum. For times beyond 7, in 
Figure 2, the social foreign exchange con- 
straint is binding so that F*=aC,. How- 
ever, from the consumer’s problem solved in 
Section I we also know that M * = aC, for 
times beyond T,. Since total foreign ex- 
change F* is defined as private holdings 
M* plus reserves R*, it follows that govern- 
ment reserves are exhausted at time T, and 
beyond. That is, any policy leading to the 
social optimum will allow government re- 
serves to be run down to zero at time 7,, and 
afterwards the official market will simply 
finance flow transactions in foreign ex- 
change. The value of consumption exceeds 
labor income at time T, and beyond, imply- 
ing a balance of trade deficit, and the foreign 
exchange needed to finance imports is ob- 
tained from exports plus a reduction in the 
consumer’s holdings of M*. 

Whenever the social foreign exchange con- 
straint is not binding (.e., F* > aC,), then 
the marginal rate of substitution should equal 
the ratio of international prices to obtain the 
optimum. In this case, equal import tariffs 
and export subsidies could be used to reduce 
consumption through a real balance effect. 
When the social foreign exchange constraint 
is binding, however, the import tariff should 
exceed the export subsidy. The level of tariff 
and subsidy needed to reduce consumption 
to the socially optimal level also depends on 
the exchange rate. If the domestic currency 
is devalued through a discrete anticipated 
change or a crawling peg, then the required 
level of trade controls is lower. , 

The social optimum can be decentralized 
through a variety of policies, which I now 
examine in detail. 
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A. Direct Trade Controls 


Let p; denote the domestic price of good 
i, i=1,2, so (p,—1) is the export subsidy 
and (p,—1) is the import tariff. Let us as- 
sume that tariffs on imported items are paid 
in the domestic currency. Then the transac- 
tions constraints (1) become 


(14) Mz2ap,C,+a(p,-1)C, 
M*> acy. 


The difference between tariff revenues and 
subsidy payments are redistributed to (or 
collected from) the consumer as lump sum 
transfers. It is clear from (14) that raising the 
export subsidy or import tariff increases the 
amount of domestic currency needed to 
satisfy the transactions constraints, and 
therefore prevents this wealth from being 
spent on future consumption. In this way, 
raising the tariff or subsidy exerts a real 
balance effect on consumption. __ 

The pattern of direct trade controls needed 
to support the social optimum is summarized 
as follows (the times T, and T, are defined 
following Lemma 2, and shown in Figure 2): 


PROPOSITION 1: The social optimum can 
be achieved by an import tariff and export 
subsidy satisfying: 

“ (a) for O <t <T, the tariff and subsidy are 
equal and constant; 

(b) for T,<t<T, the tariff and subsidy 
are equal and rise gradually so that consump- 
tion continues to fall at the exponential rate 
p/9; 

(c) at T, the tariff and subsidy are at a level 
that ensures that government reserves are ex- 
hausted; 

(d) for t>T, the tariff rises above the 
subsidy, and in the long run, the price ratio 
approaches p,/p,=1+ ap. 


Proposition 1 is explained as follows. 
Over the range 0<t<T, the private and 
socially optimal consumption of both goods 
falls at the rate p/o. Then the tariff and 
subsidy are only used to exert a real balance 
effect on consumption. For T,<t<T, the 


10 Formal proofs of this and other propositions are 
contained in my working paper, available on request. 
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consumer is illiquid, so private consumption 
would begin to fall at a rate slower than p/o 
(as described following Lemma 1). However, 
the social foreign exchange constraint is not 
yet binding, so the government should inter- 
vene with a rising tariff and subsidy to en- 
sure that consumption continues to fall at 
the rate p/o. This range illustrates that 
government intervention is needed when the 
private transactions constraints are binding 
but the social constraint is not. 

At time T, the equal tariff and subsidy, 
denoted by p, will satisfy 


(15) My ~— Ro= apc, + a(p -1)c, 


which states that domestic money demand 
equals M,— R%. Thus, the reduction of the 
consumer’s domestic money stock from M, 
to this level implies that exactly Rë foreign 
exchange has been purchased from the central 
bank, depleting reserves. After time T, the 
social foreign exchange constraint is binding, 
implying that the social planner shifts con- 
sumption towards the exportable to econo- 
mize on imports and foreign exchange 
requirements. This shift in consumption is 
decentralized through the import tariff rising 
above the export subsidy. In the previous 
section it was found that the socially optimal 
ratio of marginal utilities approaches 1+ ap 
in the long run, implying the same ratio of 
domestic prices. 

The pattern of trade controls described by 
Proposition 1 are numerically illustrated in 
Table 1. A discount rate of 5 percent per 
year is used, or 0.41 percent per month. 
From the World Development Report 1981 
(Table 15) the average ratio of international 
reserves to monthly imports for low-income 
countries is 2.8 in 1979, so a = 2.8 is chosen." 
‘The marginal and average propensity to 
spend on the importable (y,) is set at a 
relatively high value of 0.5. A Cobb-Douglas 


H This calculation of a is justified by interpreting 
M* as claims by the representative consumer on foreign 
exchange reserves of the central bank. Also, McKinnon 
and Donald Mathieson (1981, p. 5) report that the ratio 
of domestic M, to monthly GNP is 2.4 for typical Latin 
American economies, and 2.88 for Asia. So a=2.8 
appears consistent with the domestic transactions con- 
straint, as well as the foreign. 
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utility function is used, and I consider the 
cases where the utility function is homoge- 
neous of degree 0.1 (o = 0.9) and degree 0.9 
(o = 0.1). In the latter case, the utility func- 
tion nearly exhibits constant returns to scale, 
and assets are spent on consumption at a 
rapid rate.!? 

Let us suppose that initial holdings of 
domestic money are M, = 300 while L =100, 
so under laissez-faire the consumer would 
demand M,—ay,L=160 units of foreign 
exchange from the central bank. However, 
reserves are only one-half as much, Rë = 80. 
We can compute that the unanticipated de- 
valuation needed to restore balance of pay- 
ments equilibrium is x = 1.36 or 36 percent.” 
Let us also suppose that the initial consumer 
holdings of foreign money are M = 300, so 
the total foreign exchange available to a so- 
cial planner is F = 380. This information 
permits us to compute the times T, and T, 
along the social optimum, for varying values 
of o. 

The direct trade controls needed to obtain 
the social optimum are reported in Table 1, 
Part A. The optimum is achieved by initially 
setting an import tariff and export subsidy of 
27.8 percent, with o=0.9. This constant 
level is held until the consumer becomes 
illiquid at 7,, and is then gradually increased 
to reach 28.1 percent at 7,. After this time 
the tariff rate rises above the subsidy, and in 
the long run their ratio is 1+ ap =1.0115 
with the assumed parameter values. For other 
reasonable values of a and p the difference 
between the long-run rates would still be 
small. For o = 0.1 the times T, and T, are 
recomputed, leading to different values of 
the trade controls along the adjustment path. 
However, the qualitative behavior of the trade 
controls in this case is the same as before: 


The value ¢=0.1 is somewhat smaller than is 
supported by empirical evidence. Thus, the parameter 
— o can be interpreted as the “expenditure elasticity of 
the marginal utility of income,” and Ragnar Frisch 
(1959) conjectured it would lie in the range (— 10, — 0.1) 
with lower values applying to poorer countries. Subse- 
quent estimates summarized in Alan Brown and Angus 
Deaton (1972, p. 1206) have established a range 
(—5, —0.5), while in my model, — o is restricted to the 
range (— 1,0). 

13This exchange rate is computed from the formula 
(My /x)— ay L = RE. 
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TABLE . 
Initial ` Values Values Long-Run T T 
o i Values at T, at T, * Values (months) 
A. Direct Trade Controls? 
0.9 Import ; 
Tariff 27.8 27.8 28.1 29.0 28.8 30.2 
Export l i 
Subsidy 27.8 27.8 28.1 "27.6 
0.1 Import . ; s 
Tariff 21.0 21.0 24.0 -290 7.0 8.6 
Export 
Subsidy _ 21.0 21.0 24.0 27.6 
B. Anticipated Devaluation and Direct Trade Controls? l 
0.9 Exchange : 
Rate 1.33 i 1,52 1.52 1.52 28.8 30.2 
Import 
Tariff 1.26 1.28 1.45 -2.08 
Export . i 
o Subsidy _ 0 1.28 ‘1.45 0.92 
0.1 Exchange . : _ 
Rate 1.0 1.16 1.16 1.16 7.0 8.6 
Import . . 
Tariff o> 11.5 13.8 181 
Export i ca 
Subsidy 0 11.5 13.8 16.7 


“The tariff and subsidy rates are shown in percent. 


PIn this case foreign exchange reserves of the central bank are not drained until after 3.6 months, at which time an 


pert tariff of 10.1 percent is s applied. 


the tariff and subsidy are constant and equal 
-between times 0 and 7;, rise gradually to T}, 


and after this point the tariff exceeds the ~ 


subsidy to reflect the binding social foreign 
exchange constraint. The long-run optimal 
rates for the tariff and subsidy are indepen- 
dent of o. 


B. Anticipated Devaluation and Direct 
Trade Controls 


A second method to obtain the social opti- 
‘mum is through a devaluation that is an- 
ticipated, combined with trade controls to 


correct the distorting effect of the currency 


flight on consumption. Thus, in Section II.B 
I argued that prior to the ‘devaluation the 
central bank reserves would be drained and a 
floating, black market exchange rate estab- 
lished. This floating rate depreciates at the 
exponential rate p/o, which implies that the 
consumer holds less domestic money and 
decreases consumption of the exportable to 
where U, /U, = 


=1+ ap/o. To correct this-dis- 


tortion in consumption and achieve the so- 
cial optimum, the following policy can be 
used: 


PROPOSITION 2: The social optimum can 
be achieved by an anticipated devaluation at 
time time T’=T, and trade controls satisfy- 
ing: 

(a) during the period before the devaluation, 
when central bank reserves are drained, an 
import tariff of (ap/o)/(1+ ap/o) is used; 

(b) at T’=T, the import tariff and export 
subsidy are both set at ap/o, and remain 
equal while rising until time T,; 

(c) for t > T, the tariff and subsidy are used 
as described in Proposition 1. 


Proposition 2 is explained as follows. 
When the black market exchange rate is de- 


141 have chosen to have the official devaluation occur 
at time 7, for convenience. This timing implies that the 
central bank will have to satisfy some demand for 
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preciating, the consumer shifts asset holdings 
towards foreign exchange, and the import 
tariff described in (a) is needed to offset the 
incentive to consume the foreign good. Im- 
mediately after the devaluation occurs, the 
tariff and subsidy should be equalized, but 
they cannot be set at zero for the following 
reason. To ensure that consumption follows 
the social optimum for 0 < t < T,, the rele- 
vant “price” of each good should be con- 
stant. Since a units of domestic money must 
be held per unit consumption of good 1 its 
‘price equals p, plus the loss through ex- 
change rate depreciation, giving 7 = p,(1+ 
ax /x) as the magnitude which must be con- 
stant. Thus, when the black market deprecia- 
tion is reduced from ap/o to zero at the 
official devaluation, the nominal price of good 
1 is correspondingly increased so that a is 
constant. To ensure that the consumption 
path chosen by the consumer coincides with 
the social optimum for T, < £ < T}, the tariff 
and subsidy should rise as described in Prop- 
osition 1. Beyond T, the tariff exceeds the 
subsidy, and in the long run their ratio is 
P2/P, = (l+ ap). | 

The appropriate devaluation and trade 
controls are numerically. illustrated in Table 
1, Part B, where an economy is considered 
with the same parameter values as in Section 


IV.A. The unanticipated devaluation needed | 


to restore balance of payments equilibrium is 
36 percent. With o = 0.9, central bank re- 
serves are drained immediately and the black 
market exchange rate jumps from unity to 
1.33, thereafter depreciating at the exponen- 
tial rate p/o = 0.46 percent. An import tariff 
of 1.26 percent is needed to offset the incen- 
tive to hoard foreign exchange and shift con- 
sumption towards the importable. At time 

‘=T, the black market rate equals the 
official exchange rate of 1.52, which then 
remain constant. The official devaluation of 


foreign exchange between 7, and T}, and therefore 
withhold a minimal level of reserves before exchange 
controls are imposed. For the two cases shown in Table 
1, the level of withheld reserves are 0.46 and 5.05 with o 
equal to 0.9 and 0.1, respectively, as compared with 
initial central bank reserves of 80. 
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52 percent exceeds the unanticipated deval- 
uation since consumers are now holding a 
minimum amount of domestic money. It fol- 
lows that a greater devaluation is needed to 
achieve balance of payments equilibrium. At 
T, the tariff and subsidy are adjusted slightly 
to 1.28 percent and rise to 1.45 percent at 
time T}; beyond this point the tariff exceeds 
the subsidy. f 

With o = 0.1, initial consumption of good 
1 is higher than before, requiring larger hold- 
ings of domestic money and therefore less 
demand for foreign exchange. In this case, 
government reserves are drained only after 
consumption of good 1 and domestic money 
holdings have been suitably reduced, which 
occurs in 3.6 months. For 0<1<3.6 the 
tariff and subsidy are zero. When reserves 
are drained the black market exchange rate 
begins to depreciate at the rate p/o=4.1 
percent. An import tariff of 10.1 percent is 
then required to offset the distorting effect 
on consumption. At 7,, the black market 
rate equals the official exchange rate of 1.16, 
and the tariff-cum-subsidy are adjusted to 
11.5 percent: For T, <t < T,, the tariff and 
subsidies rates rise somewhat, and after T), 
the tariff exceeds the subsidy. The relatively 
high level of these trade controls imply that 
the official devaluation of 16 percent is suffi- 
cient to achieve balance of payments equi- 
librium. 

The advantage of this policy over just using 
direct trade controls is that, in reality, trade 
controls may lead to some resource cost be- 
yond that captured in our model. Anne 
Krueger (1974) has emphasized the substan- 
tial “rent-seeking” costs associated with trade 
and foreign exchange quotas, while Bhagwati 
and T. N. Srinivasan (1980) have suggested 
that these costs can apply to tariffs as well. 
In the presence of such costs, the anticipated 
devaluation-cum-trade control option would 
be preferred to only using trade controls. 
However, it seems plausible that in reality 
the currency flight caused by a devaluation 
may also cause greater inefficiency than cap- 
tured in our model. This consideration leads 
us to consider a third option for obtaining 
the social optimum: direct trade controls 
which are gradually reduced using a crawling 
peg devaluation. 
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C. Direct Trade Controls and Crawling Peg 


With an exchange rate of x, the transac- 
tions constraints (16) become 


(14) M/x>ap,C,+a(p,-1)G, 
M* > acy, 


where p; is the foreign currency price of 
good i, i=1,2, inclusive of the tariff and 
subsidy rates. It is clear from (14’) that 
higher values of x obtained through ex- 
change rate devaluation can be used to re- 
place that tariff and subsidy, while keeping 
the transactions constraint binding. When 
the exchange rate devalues through a crawl- 
ing peg, the consumer shifts asset holdings 
towards foreign money and consumes more 
of the imported good, as occurred under the 
black market devaluation. Offsetting trade 
controls are then needed to retain the social 
optimum, as indicated in the following 
policy: 


PROPOSITION 3: The social optimum can 
be achieved by a crawling peg devaluation 
beginning at time T,>T, and direct trade 
controls satisfying: 

(a) up to time T, the tariff and subsidy are 
applied as in Proposition 1; 

(b) for t > T, a crawling peg is adopted and 
that the tariff rises further above the export 
subsidy. As the exchange rate devalues, the 
tariff and subsidy are correspondingly reduced. 

(c) The crawling peg is eliminated when a 
chosen level X has been reached and x=0, 
after which the exchange rate is constant. By 
choosing X suitably high the tariff and subsidy 
can be made as low as desired, subject to the 
long-run relation p,/p,=1+ ap. 


In the proof of Proposition 3 I derive a 
family of paths that the exchange rate must 
follow to support the social optimum. The 
initial choice of x(T,) can be made by the 
government, and corresponding to each 
choice is a unique path for the exchange rate. 
Let x denote the maximum value of the 
exchange rate obtained along this path, which 
occurs at x=0. When X is reached the 
crawling peg is eliminated. Then it can be 
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shown that X can be made as high as desired 
by suitable choice of x(T,)> 0. It follows 
that the tariff and subsidy can be made as 
low as desired, subject to the long-run rela- 
tion p,/p,=1+ ap. 

The policies described in Propositions 1, 2, 
and 3 each support the same social optimum, 
so the choice between them must rest on 
considerations outside the model. I argued 
above that direct controls may involve 
“rent-seeking” costs, and that currency flight 
may lead to significant inefficiency beyond 
that captured in the model. In that case the 
crawling peg option would be preferred, since 
currency flight is avoided while the trade 
controls used are temporary. The only 
drawback to the crawling peg option is that 
the tariff and subsidy would need to be fre- 
quently reduced to exactly achieve the social 
optimum, while in practice the level of such 
trade controls may be inflexible. 


V. Discussion and Conclusions 


In a series of pioneering papers, Helpman 
and Razin have analyzed “cash-in-advance” 
constraints in a discrete time trade model. 
They find that with complete markets these 
constraints are neutral and do not cause any 
inefficiency; see especially Helpman (1981b) 


_ who shows that the Pareto optimum is pre- 


served. In contrast, I have found three rea- 
sons for using trade controls: 

1) an equal import tariff and export 
subsidy will lower consumption and reduce 
the balance of payments deficit without caus- 
ing currency flight; 

2) a depreciation causes consumers to 
shift asset holdings towards foreign money 
and therefore purchase more of the import- 
able; 

3) private consumers and the social 
planner face different transactions con- 
straints. 

The third reason above is due to incom- 
plete markets, that is, I have assumed that 
this country’s currency is not traded on in- 
ternational markets and also that consumers 
cannot shift wealth across time through bond 
markets. It follows that at times the con- 
sumer is illiquid, while at other times the 
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social planner is constrained in foreign ex- 
change. Resolving the difference between 
these private and social constraints is a ra- 
tionale for government intervention. 

However, the first and second reasons 
listed above are not due to incomplete 
markets, but rather, are due to real balance 
effects. That is, a devaluation or uniform 
tariff-cum-subsidy will reduce the real value 
of domestic money and lower consumption, 
but the real balance effect of a devaluation 
can be avoided by holding the foreign cur- 
rency. Thus, anticipated devaluations cause a 
nonneutral change in desired asset holdings 
and consumption patterns. A fundamental 
point that should be recognized is that the 
transactions constraints in the basic model of 
Helpman and Razin are neutral because real 
balance effects are absent. 

That is, Helpman and Razin suppose that 
in the beginning of a period each consumer 
receives wages, dividends, and government 
transfers in cash, which are then allocated 
between purchases of bonds and consump- 
tion goods in that period or carried over to 
the next. It is shown that with positive nomi- 
nal interest rates no cash balances are carried 
across periods (Helpman, 1981b; Helpman 
and Razin, 1982b), It follows that prices and 
the exchange rate can jump from one period 
to the next with no real effects, since the real 
balances of all consumers are zero. The only 
exception occurs with respect to initial hold- 
ings of domestic and foreign bonds, whose 
real values are affected by price movements 
in the first period. However, changes in the 
real values of initial assets only cause an 
income transfer across countries and do not 
result in inefficiency. ° 

' In modifications of the basic model, real 
balance effects occur and exchange rate 
movements are nonneutral. Thus, in Help- 
man and Razin (1982a), capital markets are 
incomplete and prices are uncertain, so mon- 
ey is held across periods and real balance 
effects occur. A precautionary role for money 
also arises in Stockman (1980) and Svensson, 
where anticipated devaluations have a non- 
neutral effect on consumption. Nonneutral- 
ity of the exchange rate regime is observed 
in David Aschauer and Jeremy Greenwood 
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(1983) where labor supply is endogenous and 
wage payments are lagged one period. A 
similar time pattern in the payments of divi- 
dends is assumed in Helpman and Razin 
(1984) and the earlier, autarky model of 
Stockman (1981), and in both cases in- 
efficiency can arise depending on the nomi- 
nal interest rate. Introducing real balance 
effects has been facilitated in my model 
through the use of continuous time cash- 
in-advance constraints, which ensure that 
money balances are strictly positive. As these 
examples make clear, real balance effects can 
be an important source of nonneutrality of 
exchange rate movements. 

This paper differs in spirit, but should be 
complementary to, analyses of the inef- 
ficiency of exchange control regimes as in 
Bhagwati (1978) and Krueger (1978). Thus, 
recognizing that the extensive systems of 
quotas and trade restrictions that exist in 
many developing countries are nonoptimal, I 
have tried to determine why these countries 
do not simply devalue. The reason I have 
identified is that anticipated devaluations will 
cause currency flight, which imposes a welfare 
cost on society. Thus, to control the balance 
of payments and obtain the social optimum, 
a more sophisticated policy is needed, and I 
identified three such policies: direct trade 
controls which are permanently applied; an 
anticipated devaluation ‘causing currency 
flight, combined with direct trade controls to 
offset the speculation; and direct trade con- 
trols which are gradually eliminated through 
a crawling peg devaluation. 

Since all these policies support the same 
social optimum, the choice between them 
rests on considerations outside of our model. 
In many cases it seems that the third option 
would be preferred: a uniform tariff-cum- 
subsidy applied initially to control the bal- 
ance of payment, and then gradually reduced 
by a crawling peg and adjusted to nonuni- 
form (with the tariff exceeding the subsidy) 
reflecting the binding social foreign exchange 
constraint. Elements of this policy have been 
used in various countries, and ‘overall it seems 
to be a considerable improvement over exist- 
ing systems of exchange controls or the dic- 
tum to simply devalue. 
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Optimal Wage Indexation, Foreign Exchange 
Intervention, and Monetary Policy . 


By JOSHUA AIZENMAN AND JACOB A. FRENKEL* 


This paper deals with the design of opti- 
mal monetary policy and with the interaction 
between the optimal degrees of wage indexa- 
tion and foreign exchange intervention. Re- 
cent studies of wage indexation in the closed 
economy have established that the optimal 
degree of wage indexation depends on the 
characteristics of the stochastic disturbances 
that affect the economy. In many of these 
studies, specifically in those that have 
adopted the analytical framework originated 
by Jo Anna Gray (1976), labor markets are 
characterized by the existence of nominal 
contracts that result in some stickiness of 
nominal wages. In these studies, indexation 
is intended to reduce the undesirable conse- 
quences of the stickiness of wages. Subse- 
quent analyses of the optimal degree of wage 
indexation examined the implications of al- 
ternative assumptions about the determi- 
nants of employment in disequilibrium situa- 
tions, as well as the rationale for the existence 
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of nominal contracts that yield sticky wages 
(see, for example, Robert Barro, 1977; Stan- 
ley Fischer, 1977a,b; Gray, 1978;- Alex 
Cukierman, 1980; Edi Karni, 1983). 

The analysis of optimal foreign exchange 
intervention, on the other hand, focused ini- 
tially on the choice between a completely 
fixed and a completely flexible exchange rate 
system. Subsequent examinations of the same 
question have shifted the focus from the 
problem of choice between the two extreme 
exchange rate regimes to the problem of the 
optimal degree of exchange rate flexibility. 
Thus, the focus has shifted towards finding 
the optimal mix of the fixed and the flexible 
exchange rate regimes. Consequently, that 
analysis has attempted to determine the opti- 
mal degree of exchange rate management 
(see our 1982 article and the references 
therein). 

More recently it has been recognized that 
the optimal degree of wage indexation de- 
pends on the prevailing exchange rate 
regime. Thus, Robert Flood and Nancy Ma- 
rion (1982) showed that a small open econ- 
omy with fixed exchange rates should adopt 
a policy of complete wage indexation whereas 
an economy with flexible exchange rates 
should adopt a policy of partial wage indexa- 
tion. This analysis was extended by Aizen- 
man (1985) who showed that, under flexible 
exchange rates, the optimal degree of wage 
indexation rises with the degree of openness 
of the economy as measured by the relative 
size of the traded goods sector. On the other 
hand, some authors have recognized that the 
choice between fixed and flexible exchange 
rate regimes depends on labor market con- 
ventions (for example, see Jagdeep Bhandari, 
1982). Specifically, it has been argued that 
the degree of wage indexation determines the 
relative efficiency of macroeconomic policies 
under alternative exchange rate regimes and, 
therefore, the choice between the two re- 
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gimes should depend on whether wages are 
indexed or not (for example, see Jeffrey 
Sachs, 1980, and Richard Marston, 1982a). 

Common to these studies is the character- 
istic that the economy is either searching for 
the optimal degree of wage indexation under 
the assumption that the exchange rate regime 
(being fixed or flexible) is exogenously given, 
or that it is choosing between fixed and 
flexible exchange rate regimes under the as- 
sumption that the degree of wage indexation 
is exogenously given. The point of departure 
of this paper is the notion that the optimal 
degrees of wage indexation and exchange 
rate intervention are interrelated and are 
mutually and simultaneously determined. 
Therefore, in our analytical framework the 
choice of the optimal degrees of wage index- 
ation and exchange rate intervention emerges 
as. the outcome of a joint-optimization prob- 
lem. This joint-optimization outcome is 
shown to be a component of the solution to 
the broader problem of the design of optimal 
monetary policy. 

The interdependence among monetary 
policy, foreign exchange intervention, and 
labor market conditions, as characterized by 
the degree of: wage indexation, has been 
clearly recognized by policymakers and has 
been viewed as an important constraint on 
the conduct of policy particularly in highly 
inflationary countries. And yet, except for 
few exceptions like Stephen Turnovsky 
(1983a), the question of the formal interac- 
tion between the optimal degrees of indexa- 
tion and foreign exchange intervention, espe- 
cially within the context of the design of 
optimal monetary policy has not received 
attention in the theoretical literature. This 
question is addressed in the subsequent sec- 
tions. 

Section I describes the building blocks 
of the model, including the determination of 
output and employment, the specification of 
wage contracts, and the determination of 
prices and exchange rates. One of the key 
characteristics of the model is the menu of 
the stochastic shocks. It is assumed that the 
economy is subject to stochastic shocks to 
productivity, to foreign prices, to purchasing 
power parities, to the rate of interest, and to 
the money supply. Much of the analysis de- 
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pends, therefore, on the relative magnitudes 
of these shocks, as well as on the information 
set that individuals are assumed to possess. 

Our analysis assumes that, due to cost of 
negotiations, nominal wages are precon- 
tracted and real wages adjust according to a 
simple indexation formula that links the 
change in wages to the observed change in 
the price level. The level of employment in 
turn is assumed to be determined by firms 
according to their demand for labor. This 
specification of labor market conventions 
may result in discrepancies between the real- 
ized levels of real wages and employment 
and the equilibrium levels obtained when 
labor markets clear continuously without 
friction. The goal of policies is to minimize 
the welfare loss associated with such dis- 
crepancies. 

Section II contains an analysis of the 
objective function which is given a formal 
justification in the Appendix. In Section III, 
we specify the optimal money supply process 
and derive the optimal set of policy rules 
that should govern the conduct of monetary 
policy. These policy rules determine the opti- 
mal response of monetary policy to changes 
in exchange rates, interest rates, and foreign 
prices. One of the key results is that the 
adoption of the optimal set of policy rules 
results in the complete elimination of the 
welfare cost. Thus, optimal policies nullify 
the distortions arising from the simple index- 
ation rule and from the existence of nominal 
contracts. Since optimal policies succeed in 
the elimination of the distortions, critical 
issues concerning the nature of contracts and 
the implications of specific assumptions 
about disequilibrium positions become in- 
consequential. We then proceed to examine 
the interdependence between the design of 
optimal monetary policy rules and the opti- 
mal degree of wage indexation. This section 
concludes with the proposition that the num- 
ber of independent indicators that govern a 
policy aiming at the elimination of a distor- 
tion, must equal the number of independent 
sources of information that influence the de- 
termination of the undistorted equilibrium. 
Thus, it is shown that with a sufficient num- 
ber of indicators for monetary policy, there 
may be no need to introduce wage indexa- 
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tion. By the same token it is also shown that 
an economy that is not able to choose freely 
an exchange rate regime can still eliminate 
the welfare loss by supplementing the (con- 
strained) monetary policy with an optimal 
rule for wage indexation. 

Section IV examines the implications of 
the optimal policies on the means and the 
variances of money and output. In Section 
V, we apply our analytical framework to 
second-best situations in which policy cannot 
be used optimally. In this context we de- 
termine the optimal indexation coefficient for 
an economy that is constrained to follow a 
given exchange rate regime, and determine 
the optimal degree of exchange rate interven- 
tion for an economy that is constrained to 
follow a given wage indexation rule. For 
both of these cases we show the dependence 
of the (constrained) optimal policies on the 
details of the stochastic disturbances that 
affect the economy, and we compute the 
values of the loss function that result from 
the adoption of various policies. 


I. The Model 


The model that we use has several building 
blocks. These include the specification of 
output and employment, the specification of 
the wage rule and the determination of prices 
and exchange rates. In this section we outline 
the structure of the model. 


A. Output and Employment 
Let the production function be 
(1) logY,=log B+ BlogL,+u,, 0<f <1, 
where Y,, L, and u, denote, respectively, the 
level of output, the input of labor, and a 


productivity shock, at time t. The productiv- 
ity shock p, is assumed to be distributed 


normally with a zero mean and a known 


variance 9,2. Within each period the realized 
value of the productivity shock is not known, 
and the expectations concerning the realized 
value of u, are formed on the basis of the 
information that is available during the 
period. Throughout the analysis we assume 
that at each point in time ail prices and rates 


JUNE 1985 


of interest are known. The conditional expec- 
tation of p, as based on the information 
available at period ¢, is denoted by £,(u,). 
Producers are assumed to maximize the 
expected value of profits subject to the avail- 
able information. Thus, in their demand for 
labor, producers are assumed to equate the 
real wage to the expected marginal product 
of labor. Expressed logarithmically, this 
equality implies that 


(2) log( W/P), 
= log BB —(1—B)log L,+ E,(p,)> 


where W and P denote the nominal wage 
and the price level, respectively. From equa- 
tion (2), the demand for labor is 


(3) log L?=[-log(W/P), 


+ log BB + E,(u,)]/(.—B), 


where L? designates the demand for labor.’ 
In order to simplify notation, we suppress 
from here on the subscript ¢. Thus, unless 
stated otherwise, the conditional expectation 
of the productivity shock E,(p,) will be de- 
noted E(u), and will also be referred to as 
the perceived productivity shock. Assuming 
that employment is determined by the de- 
mand for labor, we substitute equation (3) 
into (1) and obtain the level of output that 


1Formally, the firm facing a given real wage is as- 
sumed to demand labor so as to maximize the expected 
value of profits conditional on the available information. 
Thus 


max E, { BLPe™ —(W/P),L,}. 


The resulting demand for labor (expressed logarithmi- 
cally) is 


log L7 = [log BB —log(W/P), + log E, (e")]/(1- 8), 


and using the approximation log E,(e") = E,(p,) we 
obtain equation (3). The same approximation, that is 
valid for small values of the variance and the realization 
of the stochastic shock, is also used in the derivation of 
the expected value of the marginal product of labor in 
equation (2). 
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corresponds to the employment of labor: 
(4) log¥=log B+ Bo [log P —logW 
+log BB+ E(p)] +p, 


where o =1/(1— 8). Equation (4) specifies 
the stochastic supply of output that is ob- 
tained when the value of the productivity 
shock is p. The corresponding deterministic 
level of output is 


(4) logY, = log B 
+ Bo(log P, —log W, +log BB), 


where P, and W, denote the market-clearing 
price level and nominal wage that are ob- 
tained in the absence of stochastic shocks. 

For the subsequent analysis it is useful to 
denote by lowercase letters the percentage 
discrepancy of a variable from the value that 
it obtains in the absence of shocks. Thus, 
x = log X — log X,. Accordingly, from equa- 
tions (4) and (4’) we obtain 


(5)  y=Bolp-—w+E(u)] +p. 


Equation (5) shows that the percentage devi- 
ation of output from its deterministic level 
depends on the percentage deviation of the 
real wage from its deterministic value, on the 
perceived productivity shock, E(u), as well 
as on the realized productivity shock, u. Our 
subsequent analysis specifies the determi- 
nants of w, p, and E(t). 


B. The Wage Rule 


It is assumed that due to costs of negotia- 
tions, nominal wages are set according to the 
following simple, time-invariant, indexation 
rule: 


(6) logW, = log W, + b(log P, —log Py). 


Equation (6) specifies the wage at period ¢ as 
a function of W), the equilibrium wage that 
would have prevailed if shocks were zero, 
and the percentage deviation of the price 
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from its nonstochastic value.? In equation 
(6), b designates an indexation parameter. 
When b=1, wages are fully indexed to the 
rate of inflation and the real wage is rigid. 
When b= 0, nominal wages are rigid. From 
equation (6) it follows that w = bp. Substitut- 
ing bp for w in equation (5) yields 


(7) y=fo[(1—b)p+E(u)] +n. 


Equation (7), which may be viewed as an 
aggregate supply function, expresses the 
supply of output as a function of the price p, 
as well as the perceived and realized produc- 
tivity shocks. The dependence of the supply 
on the price depends in turn on the coeffi- 
cient of indexation b; a higher indexation 
coefficient results in a weaker dependence of 
output on the price. 


C. The Price Level and the Exchange Rate 


The domestic price level is assumed to be 
linked to the foreign price through purchas- 
ing power parity. Let the foreign price be 


(8) log P’ = log P+ x,, 


where a prime denotes a foreign variable and 
a bar over a variable denotes the value of its 
fixed component. In equation (8), x, denotes 
the stochastic component of the foreign price 
which is assumed to be distributed normally 
with zero mean and a fixed known variance. 
The domestic price is linked to the foreign 
price according to 


(9) log P, = log S, + log P}, 


where S, denotes the exchange rate (the price 
of foreign currency in terms of domestic 


?It is assumed that the initial nominal wage is set at 
the level W. This assumption is justified in the-Appen- 
dix. Our specification of the indexation rule corresponds 
to a wage rule that is widely used in practice, and its 
main virtue is simplicity. Much of our subsequent analy- 
sis aims to demonstrate that with proper monetary 
policy, which is governed by time-invariant policy rules, 
this simplicity need not yield suboptimal outcomes. 
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currency): Using (8) for log P/ yields 
(10) 


In principle, the random. component of P, 
may also include stochastic deviations from 
the purchasing power parity relation of equa- 
tion (9). When all shocks are zero, the 
domestic price is 


(10) 
_and subtracting (10) from (10) yields 
(11) 


where, as before, we suppress the time sub- 
scripts. 

The formulation i in equation (11) links the 
domestic price to the exchange rate and the 
stochastic shock x. In order to-determine the 
level of prices we need to incorporate mone- 
tary considerations. The- equilibrium price 
level and exchange rates can be derived from 
the conditions of money market equilibrium. 
Let the demand for money be 


log P, = log S, + log P’ + x,. 


log P, = log Sy +log P’, 


PST 


(12) log Mi= log K + log P, + log Y, — ai, 


where M denotes nominal balances and i 
denotes the nominal rate of interest. The 
nominal rate of.interest in turn.is linked to 
the foreign rate of interest, i’. Arbitrage by 
investors, who are assumed to..be risk neu- 
tral,. assures that uncovered interest Parity 
holds: 
(13) i, =i; + E,(log S,,,—logS,), 

where E;log S,,, denotes the expected ex- 
change rate for period ¢+1 based on the 
information available at period t. The for- 
eign rate of interest is also subject to a 
random shock, p, which is distributed nor- 
mally with zero mean and a fixed known 


` 3More precisely, when prices are stochastic, un- 
covered interest parity holds only as an approximation 
due to Jensen’s inequality. This approximation is-valid 
for small values of the variance of the stochastic shock 
to prices; see Frenkel and Assaf Razin (1980). 
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variance. Thus, -~ 


(14) i} =i’ + p,. 

In specifying the money supply process, 
we assume that the monetary authority takes 
account of the relevant information conveyed 
by a specific set of independent indicators. 
Since at each point in time prices and inter- 
est rates are known, we. assume that the 
supply of nominal balances adjusts ,in..re- 
sponse to the three independent indicators 
S,, Po and x, according to.. 


(15) 


where ô (which is assumed to be distributed 
normally with zero mean and a fixed known 
variance) denotes a random shock to. the 
money supply process. In equation :(15), y 
denotes the elasticity of. the money supply 
with respect to s—the deviation of the ex- 
change rate from its deterministic value, + 
denotes the elasticity of the-money supply 
with respect to p—the stochastic shock to 
the foreign rate of interest, and & denotes the 
elasticity of the money supply with: respect to 

x— the stochastic shock to foreign prices. In 
the subsequent analysis of the money supply 
rule, we justify the choice of this set, of 
indicators and determine the optimal values 


log M; = log M + ô, ~ ys, — 10, — Ex, 


.of the time-invariant coefficients y, T, and é. 


Equilibrium in the money market requires 
that 


(16) log K +log P,+logY, — ai, . 


= log M+ ô,— ys, TP; — EX, 
and, when all shocks are zero, money market 
equilibrium yields* 


ĉit is relevant to note that from equations (13)-{14), 
i — i'= p + E,log S41 ~log S, 


and the specification of the stochastic shocks implies 
that E, log S,4, = 10z S% The implicit assumption un- 
derlying this formulation is that E,log $,,, is not in- 
fluenced by the observed price. Our assumption about 
the absence of trend allows us to focus on the properties 
of the stationary equilibrium for’ which the -current 
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(16) log K +log P, + log Y — ai’ = log M. 


Subtracting (16^) from (16) and omitting the 
time subscript yields 


(17) pty—ali-i’)=8—ys— 1p — Ex. 


Substituting equations (7) and (11) for y 
and p and using the fact that the domestic 
rate of interest (from equations (13)—-(14)) is 
i’+ p—s, we obtain 


(18) A(s+x)+BoE(n)+p-a(p—s) 
= 8— ys — Tp — ÈX, 


where A = [1+ Bo(1— b)]. 

In equation (18), A denotes the elasticity 
of nominal income (and thereby of the re- 
duced-form demand for money) with respect 
to prices. As may be seen, the magnitude of 
depends on the size of the indexation 
coefficient b. When wage indexation is com- 
plete (i.e., when b =1), price changes do not 
alter output and À =1. When b is less than 
unity, a rise in the price alters real wages by 
(1— 5) and, therefore, it also affects money 
demand through changing real output by 
Bo(i— b). From equation (18) it follows that 
the equilibrium percentage change in the ex- 
change rate is 


(19) s= 


(a~7)p—(w—8)—BoE(p)—(A+£)x 
Ataty i 


As is evident from equation (19), when y = 0 
the exchange rate is fully flexible, and when 
y =oo, s= Q0 and the exchange rate is fixed. 
Between these two extremes there is a wide 
range of intermediate exchange rate regimes. 


values of the stochastic shocks do not affect the expecta- 
tions about future values of the variables. The specifica- 
tion of equation (16°) also embodies the assumption that 
the equilibrium is unique. The choice of the unique 
equilibrium is consistent with the criterion suggested by 
Bennett McCallum (1983). On the issue of uniqueness, 
see Guillermo Calvo (1979), and Turnovsky (1983b). 
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Recalling that p =s +x, and using equa- 
tion (19) we can express the price as 


(20) p=x+ 


(a—1)p—(u—8)—BoE(u)—(A+é)x 
Atat+y ` 


As may be seen, the price depends on the 
realization of the stochastic shocks, on the 
perceived value of the real shock E(u), on 
the coefficient of wage indexation b, on the 
coefficient of foreign exchange intervention 
y, and on the other coefficients which govern 
monetary policy. 

The value of E(u) that is consistent with 
the information structure and with the re- 
quirement of rational expectations reflects 
the information set that is available to deci- 
sion makers. We assume that at each point in 
time individuals observe the current values 
of the price p, the exchange rate s, and the 


‘rates of interest i and i’, but they cannot 


observe directly the stochastic shocks. Since 
our analysis does not deal with issues arising 
from asymmetric information, we also as- 
sume that individuals know the policy rules. 
The available information set can be used by 
individuals in order to infer the values of 
some of the shocks. For example, the ob- 
served values of p and s imply the value of 
x (from equation (11)), and the observed 
value of i’ implies the value of p (from 
equation (14)). While individuals do not 
possess knowledge about the values of the 
real productivity shock p, and the money 
supply shock ô, their knowledge of the val- 
ues of p, x, and p along with their knowl- 
edge of the coefficient of wage indexation b, 
and of the coefficients of the money supply 
function y, 7, and €, implies, from equation 
(20), a value for (u-— ô). The value of (u — 8) 
may be viewed as the informational content 
of the price p. The assumption of rational 
expectations implies that the optimal fore- 
cast of p reflects an efficient use of this 
information. Thus, the value of E() may be 
computed from a regression of u on (a — 8). 
The ordinary least squares estimate of the 
real shock that is obtained through this pro- 
cedure is E(p)=y(p— ô), where p= 
cov(u, y — 5)/of,_), and where oĝ-s) de- 
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notes the variance of (p — 8). When the 
shocks are independent of each other the 
regression coefficient becomes y = 02/0} + 
og), where the variance of a variable, x, is 
denoted by o? (to be distinguished from the 
production parameter o=1/0-8£)). 

Finally, substituting the estimates of the 
real shock E(t) into equation (20), we ob- 
tain 


(21) p= 


(a-1)p+(a+y—£&)x—(1+ Boy)(u — 8) 
At+at+y 


This solution for p can be substituted into 
equation (7) to yield an expression for the 
aggregate supply as a function of the sto- 
chastic structure of the shocks, the coefficient 
of wage indexation b (that is embodied in 
the value of A), and the various coefficients 
which govern policy. In order to determine 
the optimal values of these coefficients we 
turn next to an analysis of the objective 
function. 


Il. The Objective Function 


The foregoing analysis determined the level 
of output, y (or more precisely the per- 
centage deviation of output from the level 
that would have prevailed in the absence of 
shocks) under the assumption that employ- 
ment is determined exclusively by the de- 
mand for labor (equation (3)). The resultant 
disequilibrium in the labor market induces 
welfare cost. We assume that the policy goal 
is to minimize this welfare cost by choosing 
the optimal values of the coefficient of index- 
ation and of the coefficients governing mone- 
tary policy. 

In order to compute the welfare cost, we 
compute the level of employment L that 


5 This procedure for determining E() may be viewed 
as a short cut to the more lengthy computation follow- 
ing the undetermined coefficients method. An analogous 
short cut is adopted in Matthew Canzoneri, Dale 
Henderson, and Kenneth Rogoff (1983) in the context 
of an analysis of the informational content of interest 
rates. 
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would have prevailed under conditions of 
full clearance of labor markets. We then 


„compare L with the actual level of employ- 


ment L, and compute the welfare cost that 
is associated with a discrepancy between L 
and L.§ 

Let the supply of labor be 


(22) 


where e denotes the elasticity of labor supply. 
Equating the supply of labor, equation (22), 
with the demand for labor, equation (3), 
yields the equilibrium level of employment, 
log L, where 


log L; = log A + elog(W/P),, 


(23) log L=log:A 


+ e[(o( E()+logBB)—log 4)/(o +), 


and subtracting from (23) the equilibrium 
level of employment that would: have pre- 
vailed in the absence of shocks, we obtain 


(24) T= ecE(p)/(o+). 


Actual employment, however, may not ad- 
just to clear labor: markets; rather, it is 
governed by the assumptions that labor is 
demand determined and wages are de- 
termined by the indexation rule. Subtracting 
from the actual supply of output (equation 
(1)) the supply that would have obtained in 
the absence of shocks, yields 


(25) y=Pl+p, 


and thus, employment (or more precisely the 
percentage deviation of employment from 
the level that would have prevailed in the 
absence of shocks) is 


(26) l= (y —u)/B. 


A formal derivation of the loss function is presented 
in the Appendix in terms of utility maximization. In 
what follows we provide a somewhat less formal exposi- 
tion in terms of consumers’ and producers’ surplus. 
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By using equation (5) for the value of y, 
l can be written as 


1=~—o[(w-p)-E(u)], 


and, therefore, the discrepancy (in per- 
centage terms) between equilibrium and ac- 
tual employment is 


(26’) 





(27) 1-T=0|-(w-p)+ = 5B (u)]. 


In order to compute the welfare loss asso- 
ciated with this discrepancy, we need to mul- 
tiply it by one-half of the difference between 
the demand and the supply prices at the 
actual employment level. This procedure 
amounts to a computation of the area of a 
triangle representing the welfare cost in terms 
of the loss of consumers’ and producers’ 
surplus. From the demand for and the supply 
of labor, these demand and supply prices (or 
more precisely the percentage changes there- 
of) are, respectively, 


(28) (w—p)*=—-(I-1)/o+(w—p) 
(29) (w-p)*=(I-1)/e+(w—p), 


and the percentage welfare cost of subopti- 
mal employment is therefore 


(30) z+ + 1)| -(w— p)+ EA. 


ote 


As is clear from equation (30), once we 
omit the irrelevant constants, minimizing 
the expected welfare loss on the basis of the 
information available at period t — 1 amounts 
to minimizing the loss function H: 


(31) H=E[{-(w-p) 
+(o/(o +e))E(u)} a], 


where I,_, denotes the information set avail- 
able at period t —1.’ 


Tt is relevant to note that the formulation of the 
objective function in terms of a minimization of the 
welfare cost of the distortions in the labor market is 
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I. Optimal Policies 


In order to find the optimal values of the 
coefficient of indexation and the other feed- 
back coefficients that govern policy, we sub- 
stitute into equation (31) the indexation rule 
w = bp, the forecasting rule E(u) = y(u — ô), 
and the solution for p from equation (21), 
and obtain the following loss function: 


(32) H=E|{¢0 


+(o/(o +e))y (n~ 8)P H], 
where 
¢=((1-b)/(A+aty)) 


6=(a—rT)pt(a+y—-£)x 
—(1+ Boy)(n—8). 


(33) 


In equation (32), $0 denotes the (percentage) 
change in the real wage (1— b) p. 

In interpreting the loss function (32), it is 
useful to note that the term W(p—6) de- 


equivalent to the more conventional (but somewhat less 
informative) formulation of minimizing the expected 
squared discrepancy of output, y, from the equilibrium 
level, $, obtained with full market clearing (see Aizen- 
man, 1983). This equivalence becomes evident by noting 
that since (y — ) =BU—1), Ely- §)* = BEU- D. 
In order to obtain the welfare loss in units of output we 
need to multiply equation (30) by the equilibrium real 
wage bill, (W/P)L. The resulting quantity is the same 
as equation (A8) in the Appendix. Our focus on the 
labor market in the computation of the welfare cost 
presumes that other markets are undistorted. An explicit 
incorporation of this assumption would require that 
monetary policies at home and abroad generate the 
optimal rate of inflation. With this interpretation, our 
formulation of the stochastic shock to the money supply 
would be viewed as a random deviation from the de- 
terministic trend reflecting the optimal rate of inflation. 
Equation (31) presumes that the authorities aim to 
minimize the expectations of the welfare loss on the 
basis of the information set available at period t—-1. 
The alternative specification which minimizes the ex- 
pected welfare loss on the basis of the currently avail- 
able information yields policy coefficients that are not 
time-invariant. Since, as will be seen below, the optimal 
time-invariant coefficients eliminate the welfare loss, the 
choice between the two procedures might reflect the 
excess costs associated with state-dependent rule. 
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` notes the private sectors’ optimal forecast of 
the real shock, p, and its product with o/(o 
+e) measures therefore: the equilibrium 
change in real wages that would occur under 
an optimal use of information. On the other 
hand, the actual change in real wages that 
results from the adoption of specific policy 
rules is —@6. The expected squared dis- 
crepancy between the two magnitudes, that 
is, the variance of the error in the determina- 
tion of actual real wages, entails welfare loss 
which is measured by the loss function H. 
By inspecting the value of 8 in equation (33), 
it is clear that in order to minimize the loss 
function (32), we need to set 


(34) 
(35) 


where 7* and £* designate the optimal val- 
ues of t and &. Assuming that the values of + 
and € are set according to equations (34) and 
(35), the loss function (32) becomes 


(32) E[{[—$(1+ Bow) 
+(o/(o +e))¥](u—8)} 12,1], 


and it is evident that the value of @ which 
equates (32’) to zero is 


(36) ¢*=oy/[(o+e)(14+ Boy)]. 


Finally, by equating the value of $* with its 
definition in equation (33), we solve for the 
optimal value of y: 


(37) y*¥=(1—b)((o + 2)/op)(1+ Boy) 


—a— À, 


T* =a; 


*=a+y, 


and substituting 1+ 8o(1— b) for the value 
of A yields 


(37) y*=(1—6)[(o + e(1+ Boy)) /oy] 
—(1+a). 
Equations (34), (35), and (37) provide 


three restrictions on the values of the four 
policy coefficients 7, , y, and b. As is 
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evident, this set of restrictions contains one 
degree of freedom. Since, however, the struc- 
ture of the model implies that these restric- 
tions are recursive, it follows that of the four 
policy coefficients, r is indispensable. The 
degree of freedom permits setting an arbi- 
trary value to one‘of the coefficients in the 
triplet (b, é, y), while setting the other two at 
their optimal values. For example, if the 
indexation coefficient b is given exogenously, 
the restrictions in equations (34), (35), and 
(37) imply the optimal values of +, £, and y. 
This provides the rationale for the specifica- 
tion of the money supply process in equation 
(15). Adopting this optimal set of policy 
rules for the money supply process results in 
the elimination of the welfare loss. 

Equation (37’) also suggests that the opti- 
mal value of y depends on the structural 
parameters of the economy (including the 
semi-elasticity of the demand for money (a), 
the elasticity of output with respect to labor 
input (£), and the elasticity of the supply of 
labor (€)); on the stochastic structure of the 
real and the monetary shocks (that govern 
the value of y) and on the indexation coeffi- 
cient b. Thus, for example, the higher the 
elasticity of the supply of labor, the larger 
becomes the optimal value of y, that is, the 
larger becomes the desirability of greater fix- 
ity of exchange rates. 

As is evident from equation (37’), around 
the optimum, there is a negative correlation 
between the value of y* and the (exoge- 
nously given) degree of wage indexation. 
Thus, an economy with a higher degree of 
wage indexation will find it optimal to in- 
crease the flexibility of exchange rates (re- 
duce y*). As the coefficient of wage indexa- 
tion approaches unity, the degree of real 
wage rigidity increases, and the optimal value 
of y* approaches —(1+ a). Furthermore, 


SAt the extreme, with full indexation, the optimal 
value of y is undetermined. This may be verified by 
reference to the loss function in equations (32)-(33), 
where it is seen that when b =1, the value of ¢ is zero 
and, as a result, the value of the loss function is inde- 
pendent of y. Intuitively, full indexation introduces real 
wage rigidity. Consequently, changes in the price level 
that can be brought about through changes in the ex- 
change rate and that are influenced by the exchange rate 
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since from equation (35) the value of & 
depends linearly on y*, it also follows that a 
higher degree of wage indexation lowers the 
optimal degree to which monetary policy 
responds to x (the shocks to foreign prices). 

The forgoing analysis also demonstrates 
that as long as the money supply responds 
optimally to s, p, and x, which in the pres- 
ent case are the relevant sources of indepen- 
dent information that can be used to yield 
the market-clearing real wage, there is no 
need to introduce wage indexation. Thus, it 
was shown that when the degree of freedom 
provided by equations (34), (35), and (37) is 
used up by setting the indexation coefficient 
at an .exogenously given level, the welfare 
loss can be eliminated by a proper choice of 
y, 7, and & If, on the other hand, the value 
of y were given exogenously, then the welfare 
loss could still be eliminated by supple- 
menting the optimal values of r and £ in the 
money supply process with an optimal rule 
of wage indexation. From equation (37’) the 
optimal value of b for an exogenously given 
value of y is 


(38) b*¥=1-(l+a+y) 


/|(02/o2)(1+ (e/o)) +14 6]. 


The dependence of the value of b* on the 
magnitudes of the key parameters is qualita- 
tively similar to the dependence of y* on 
these parameters. Thus 


ob* ob Lo ODF ab* 
de > Oy 


Accordingly, a rise in the relative variance of 
the real shock, a rise in the elasticity of 
‘output with respect to labor input, and a rise 
in the degree of fixity of exchange rates 
result in a lower optimal value of the indexa- 
tion coefficient, whereas a rise in the elastic- 


regime will be inconsequential since, due to the rigidity 
of real wages, they will induce equiproportionate changes 
in nominal wages. Obviously, when real wages are com- 
pletely rigid, monetary policy cannot eliminate labor 
market distortions arising from disequilibrium real 
wages. 
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ity of labor supply raises the optimal degree 
of wage indexation. It is relevant to note that 
by . setting y=0, the optimal indexation 
coefficient becomes 


(38) b*=1-(1+a) 


/\(o2 o2)(1+(e/a))+1+ e], 


where b* denotes the closed-economy value. 
This is indeed the optimal indexation coeffi- 
cient that is derived in Aizenman’s (1983) 
closed-economy model.” 

The economic intuition underlying the re- 
dundancy of one of the coefficients in the 
triplet (y, £, b) is implicit in the structure of 
the model. Since the rate of interest appears 
only in the demand for money, the only way 
of eliminating the impact of an interest rate 
shock on the loss function is by setting r* = a 
as in equation (34). No other policy rule can 
eliminate the impact of an interest rate shock. 
In contrast, the rest of the shocks manifest 
themselves through the price level and, to- 
gether with the given nominal wage, they 
impact on the real wage which is the source 
of the welfare loss. Since from equation (21), 
y and £ influence the price level whereas the 
wage indexation coefficient influences both 
the price level and the nominal wage, they all 
alter the real wage directly. Given the nature 
of the shocks we need only three indepen- 
dent indicators.’ Therefore, it is sufficient to 


The intuition underlying this result is that the opti- 
mal policy-response coefficients for the open economy 
ensure that the price level effects arising from the shocks 
p and x (that originate from the openness of the 
economy) are offset by setting r=a and a+ y= $. 
Thus, at the optimum, policy succeeds in creating an 
outcome that is equivalent to the one generated by 
p=x=0. Since in the closed economy p = x = y = 0, 
we only need to substitute y=0 in equation (38) to 
obtain the closed-economy result. Alternatively, b* can 
be obtained directly from the loss function (32)—(33) by 
noting that when the economy is closed, p = x = y = 0, 
8 = —(1+ Boy) p — 8), and the value of b that 
eliminates the welfare loss is b* as in (38’). 

An analogous redundancy proposition is developed 
in Canzoneri, Henderson, and Rogoff in connection 
with the usage of the information contained in nominal 
interest rates. It is noteworthy that our objective func- 
tion presumes that the only policy objective is the 
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use in addition to r, which is in this model 
an indispensable policy rule, any other pair 
from the triplet (y, £, b). 

The examples analyzed above illustrated 
the substitutability between exchange rate 
flexibility and wage indexation under the 
assumptions either y or b are set exoge- 
nously, and that + and —the coefficients of 
response to interest rate shocks p, and to 
foreign price shocks x—are set optimally. 
Suppose now that the authorities do not 
adopt a policy response to x. Under these 
circumstances, again r* = a and, since = 0, 
it follows from equation (35) that the opti- 
mal value of y is — a. Thus, when £= 0 the 
solution for the optimal exchange rate re- 
gime is unique and, in contrast with the case 
described by equation (37’), the value of y* 
is independent of the deterministic and the 
stochastic structure of the economy. 

The optimal value of the indexation coeffi- 
cient corresponding to that case can be found 
from equation (38). Substituting y=- a 
yields 


Ta 
y"=-a@ 


(38”) b* 





=1-1/|(o2/o2(1+ (e/o))+1+ e]. 


A comparison of equation (38”) with (38’) 
reveals that 
(39) b*| rza > dF. 


yeca 





That is, when in the open economy 7, Y, and 
b are set at their optimal values, the resultant 
wage indexation coefficient is larger than the 
corresponding closed-economy optimal in- 
dexation coefficient. 


elimination of distortions. If, in addition, the policy- 
maker wishes to reduce the variance of prices, then the 
redundant coefficient could be employed in the attain- 
ment of that target. In the present model, however, the 
assumption concerning the utility function does not 
provide an obvious rationale for reducing the variance 
of prices. 

11 This result reflects our specification of the nature of 
the shocks by which the openness of the economy does 
not increase the exposure to foreign real shocks. In 
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The incorporation of the various shocks as 
components of the policy rules governing the 
money supply process may serve to supple- 
ment Tinbergen’s theorem concerning the re- 
lation between targets and instruments of 
economic policy. In our case the single 
“target” for economic policy is the elimina- 
tion of a distortion to the real wage. This 
single target can be attained by means of the 
single instrument of monetary policy. Our 
analysis shows that the single instrument is 
capable of attaining the target only if it is 
triggered by a sufficient number of indepen- 
dent indicators. This number of independent 
indicators for the policy rules must equal the 
number of independent sources of informa- 
tion that influence the determination of the 
undistorted real wage. This perspective on 
the concept of optimal policy was illustrated 
in our model in terms of the characteristics 
of the money supply process. It does, how- 
ever, have relevance for a wider range of 
policies including the characteristics of fiscal 
spending. 

Finally, we have argued that the optimal 
policy could follow a sophisticated money 
supply rule that is triggered by a sufficient 
number of independent indicators. Alterna- 
tively, the optimal policy could follow a 
sophisticated wage indexation formula that 
is not limited to respond only to changes in 
the price level. Following the general princi- 
ple, such an indexation formula will be opti- 
mal only if it responds to a sufficient number 
of signals and, as was argued before, the 
number of such independent indicators must 
equal the number of the independent sources 
of information that matter in determining 
the market-clearing real wage.’* The choice 
among the alternatives of a sophisticated 
money supply rule, a sophisticated wage in- 


principie the relative importance of real shocks may be 
higher for the open economy if, for example, it faces 
shocks to the price of imported raw materials. In that 
case the optimal indexation coefficient may be lower 
than b*. 

12 For illustrations of the optimal design of sophisti- 
cated indexation formula in the context of a closed 
economy, see Fischer (1977a), Karni, and our 1985 
paper. 
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dexation formula, or any other sophisticated 
set of policies is likely to be governed by the 
relative costs and complexities associated 
with each alternative. Such costs may reflect 
the difficulties of prompt implementations of 
alternative policy responses. The choice 
among alternative policies is also likely to be 
influenced by external constraints (like the 
rules of the IMF on foreign exchange in- 
tervention) and domestic institutional con- 
straints (like the relative strength of the 
monetary authority and labor unions). 
Therefore, the actual choice of policy is likely 
to differ across different countries. The possi- 
bility that the optimal choice may differ 
across countries may be relevant for the 
design of IMF programs. Furthermore, from 
the global perspective, such possible interna- 
tional differences of optimal intervention 
rules need to be reconciled with each other in 
order to ensure consistency of the interna- 
tional monetary system. 


IV. The Optimal Levels and Variability 
of Money and Output 


In this section we assume that the optimal 
policies have been adopted and we examine 
the implications of these optimal policies on 
the means and the variances of the money 
supply and output. 


A. The Optimal Money Supply 


The money supply function was specified 
in equation (15) (m = ô-— ys — tp — éx). 
Substituting the optimal values of + and £ 
from equations (34)—(35), and recalling that 
p=s+x, yields 
(40) m=8—yp—a(p+ x). 
Substituting (37) for the optimal value of y, 
collecting terms and recalling that p+ x — p 
= į — i’ yields the optimal money supply: 


(40) m*=8-—[(1—6)((o + (1+ Boy)) 
/ov)—1| p— a(i-?’). 


Equation (40’) which may be interpreted 
as a reduced-form optimal money supply, 
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expresses the dependence of m* on the price 
and on the rate of interest. As may be seen, a 
rise in the rate of interest triggers a reduction 
in the money supply. The optimal reduction 
in the money supply aims to restore money 
market equilibrium and thereby to neutralize 
the effect of the change in the rate of interest 
on the price and, through it, on the real 
wage. Therefore, the (semi) elasticity of m* 
with respect to i is — a, and changes in m* 
exactly match and offset changes in the de- 
mand for money.!* The response of the opti- 
mal money supply to changes in p is more 
involved since it depends on the stochastic 
structure and on the coefficient of indexa- 
tion. 

In order to obtain further understanding 
of the characteristics of the optimal money 
supply, it is convenient to express m* as a 
function of the stochastic shocks. For this 
purpose we note from equation (21) that 
with optimal policies the optimal price is? 


(21’) ide (oars Prey 


Substituting equations (37’) and (21’) for the 
optimal values of y and p into equation (40) 
and collecting terms yields 


(40”) m*=— gpS+(1+ gy) -alp +x), 


somale] 








where 


13 This property of the optimal money supply reflects 
the assumption that the rate of interest does not affect 
the real equilibrium of the economy. In a more elaborate 
framework the rate of interest may affect the real equi- 
librium through altering the supply of labor or through 
its impact on relative commodity prices, 

Mit may be shown that at the optimum the variance 
of the price is 


opa =(0/(0+ e) ya?/(1 — by. 


In general, o? =0? + ay 2 +2cov(s, x) and, since at the 
optimum under our assumptions cov(s, x)= — oy, it 
follows that o4 = oh + o , Le., the variance of the ex- 
change rate exceeds the variance of the price level. 
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The economic interpretation of (40”) is 
facilitated by substituting the perceived value 
of the real shock, E(u), for y(u — ô) and by 
rewriting (40’) as 


m* — 8 = (4 —8)+ gE(n)—a(p+x), 


where m*—6 denotes the optimal money 
supply net of the random component 6. Thus, 
m* — è is the part of the money supply that 
is attributed to the optimal policy rules. As 
may be seen, the parameter g is the elasticity 
of the optimal money supply with respect to 
the perceived value of the real shock. The 
sign of this elasticity depends on the coeffi- 
cient of indexation and on the values of the 
structural parameters. 

Using equation (40”), the variance of the 
optimal money supply can be written as 


(41) o2.=[1+2(2+¢)¥] op + MOP 
From equation (41) it is evident that a rise in 
the variance of p, x, and p raises the vari- 
ance of the optimal money supply while a 
rise in the variance of ô exerts an ambiguous 
effect. 


B. Optimal Output 


The level of output corresponding to the 
optimal policies is y* which equals the level 
of output obtained with full market clearing. 
This level can be found from equation (24) 
and (25) or, alternatively, it can be found 
by substituting the optimal price from equa- 
tion (21’) into the aggregate supply in equa- 
tion (7). Thus, 


Beo 


ote 





(42) y*=-—o(u— 8) +B. 
From equation (42) it follows that at the 
optimum the variance of output is 


(43) o4= [i+ Pet (2+ fee \) 62 


y ate aot+e/]| * 


As is evident, the variance of the optimal 
level of output depends positively on the 
variance of the real shock g2, and negatively 
on the variance of the monetary shock os. 
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Since a rise in the variance of the real shock 
raises the value of y, its effect on the vari- 
ance of optimal output is being magnified 
and the elasticity of o% with respect to o? _ 


exceeds unity. 
V. Constrained Optimization and Welfare 


The analysis up to this point determined 
the optimal degrees of wage indexation and 
the optimal values of the response coeffi- 
cients that govern monetary policy. The opti- 
mal values of the response coefficients were 
determined by minimizing the loss function. 
In this section we compute the values of the 
loss function that result from the adoption of 
various policy rules. This procedure enables 
us to compare the welfare loss that results 
from the imposition of alternative con- 
straints on the degree of wage indexation, 
exchange rate intervention, and other policy 
instruments. The analysis also illustrates the 
more general proposition concerning the link 
between the information set and the number 
of independent response coefficients neces- 
sary for welfare maximization. 

Using equations (32)-(33), the loss func- 
tion can be written as 


(44) H=$'07 —2¢(0/(0 +e)) 


X y(1+ Boy)o2.,+(oW*/(o +e) )o2s 


where of =(a-— T) o +(a+y- E) o2 
+(1+ Bo)’o2 5. 


We first consider the situation in which the 
only instrument of policy that can be set at 
its optimal level is the coefficient of wage 
indexation. In order to find the optimal value 
of the indexation coefficient, we note that in 
the loss function (44), b appears only in 9; 
therefore, minimization of H with respect to 
b is equivalent to minimization with respect 
to @ (holding y constant). This procedure 
yields the optimal value of ¢: 


(45) $*=(0/(0 + e))(1+ Bop)( 02/07), 
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By equating * with the definition of ¢ in 
(33) we can obtain: the ae value of the 
indexation coefficient.. 

Substituting * for ¢ in eguan (44) and 


assuming that €=7=0, the loss function 


becomes 
(46) H(b*;y) = (0%po2/(o-+ e)’) 


a?o? + (a+ v) 0 
a% +(a+ Yo +(1+ Bow)’ 0. 


whiere H(b*; y) indicates that the loss func- 
tion is evaluated under the condition that 
only the coefficient of wage indexation is set 
optimally, while the value of y is set at ‘an 
arbitrary level. When the exchange rate is 
fixed (y = oo) the value of the loss function i is 


(46) HB Dee (o%e2/(o+e)’), . 


and, ies the scchanee rate is flexible (y = 0) 
the value of the loss function is - 


(46") HCD", Y)lya0= ey +e) 
X a?(4? + o2) 
a ale? +o. 2) + (1+ boy) a2 $ 


As is evident from comparison of equations 
(46°) and (46”), 


(47) H(b*,Y) lym eo > H(b*; Y)]y=0. 


Thus; except for extreme cases (like, for ex- 
ample, when there are no real shocks), the 
welfare loss for an economy for which only 
the wage indexation coefficient is set opti- 
mally is higher under fixed exchange rates 
than under flexible exchange rates. This re- 
sult confirms the proposition established by 
Flood’ ‘and Marion. 

The forgoing analysis presumed that the 
value of y is set at an arbitrary level that 
may not ‘correspond to its optimal value. In 
order to obtain the optimal value of the 
coefficient of intervention in the foreign ex- 
change market, we differentiate the loss func- 
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tion (44) with respect to.y and equate the 
derivative to zero: . 


dH dp 


Jo 3 y taty- jop = 


(48) 


The Pek that the coefficient of wage 
indexation is set at-its optimal value b*, 
implies that at this point 0H/d¢=0 and, 
therefore, equation (48) implies that the opti- 
mal foreign exchange intervention coeffi- 
cient is 
(49) yr=t-a. 

Substituting (49) into the loss function (44) 
and recalling that in-the present stage.of the 


‘analysis we have assumed that policy is con- 


strained to set = 0, yields 
(50) H(b*, y*) = (002/0 + €Y). 


wo? : 


as EET 
a op +(1+ Bo) a-s 


where H(b*, y*) indicates that the loss func- 
tion is evaluated under the conditions that 
both wage indexation and exchange rate in- 
tervention are optimal. By subtracting equa- 
tion (50) from (46) we obtain the marginal 
benefit from allowing optimal response to 
exchange rate changes. It can be shown that 
this eee benefit is proportional to (a+ 
Y)“ 

Equation (50) suggests that when of =0,. 
H(b*, y*) = 0. Thus, in this’case, the: optimal 
use of wage indexation and exchange rate 
intervention eliminate completely the welfare 
loss even though the value of -was con- 
strained to equal zero. Likewise, inspection 
of equation (46) suggests that if both o; 2 and 
oy are zero, as would be the case in a closed 
economy, then H(b*)=0. In this closed- 
economy case, b* = b* as in equation (38°), 
and the optimal use of the single instrument 
of wage indexation is capable of eliminating 
the welfare cost of labor market distortion. 


154 comparison between this result and that of Gray 
(1976) illustrates the role of the number of sources of 
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The economic intuition underlying these 
results can be stated in terms of the relation 
between the number of independent sources 
of information and the number of indepen- 
dent indicators governing policy rules. Two 
of the key assumptions underlying the model 
are that the level of employment is de- 
termined by the demand for labor and that 
real wages are adjusted according to an in- 
dexation formula that links the real wage 
only to the observed price level. The use of 
the price level in the adjustment of real wages 
as the only indicator to which the indexation 
rule applies may not permit an efficient use 
of the information that is available to eco- 
nomic agents. For example, in our model it is 
assumed that at each point in time individu- 
als observe (or are able to infer without 
error) the shocks to prices x, the shocks to 
the rate of interest p, and the difference 
between the real and the monetary shocks, 
u — ô. Adopting a single policy rule that links 
the real wage to the price level through the 
indexation. coefficient may not use efficiently 
the more detailed information that is avail- 
able in the open economy and that could be 
exploited in the adjustment of real wages. 


information. In Gray’s model there are two independent 
sources of information that are used in determining the 
equilibrium real wage. Therefore, the use of simple wage 
indexation alone does not eliminate the welfare loss. In 
contrast, when the present model is reduced to its 
closed-economy counterpart, there is only one indepen- 
dent source of relevant information (information about 
u— ô) and, therefore, the optimal use of the simple 
wage indexation rule eliminates the welfare loss. This 
discussion implies that if the magnitude of u were also 
known along with the knowledge of prices, interest 
rates, and the exchange rate, then the specification of 
the optimal money supply, that aims at eliminating the 
welfare loss, would include u as an additional indicator. 
In principle we could also introduce asymmetric in- 
formation by which each individual firm observes their 
firm-specific shock but the aggregate economywide shock 
is not observable; for related specifications, see Flood- 
Hodrick and Marston-Turnovsky (1983b). It is im- 
portant to emphasize that in our framework the welfare 
cost does not reflect assumptions concerning incomplete 
or asymmetric information. Rather, the information set 
is assumed to be equally shared among market par- 
ticipants and policymakers but, due to contracts, this 
shared information may not be immediately acted upon 
by market participants. 
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This is the reason for the proposition that, 
except for special cases, H(b*, y)> 0. 

In equation (46), the value of the term in 
the squared brackets characterizes the qual- 
ity of the use of information in the adjust- 
ment of real wages. When this term is zero, 
as would for example be the case when ae 
=o, =0, then the information set is used 
most efficiently in the sense that the observed 
price provides all of the relevant information 
for determining the optimal adjustment of 
real wages. Under such circumstances, in- 
deed, the optimal indexation coefficient b* 
eliminates the welfare loss, as would be the 
case in the closed economy. In general, how- 
ever, if o or o,2 are positive, then the squared 
bracket term in equation (46) is positive, 
indicating that the adoption of a single policy 
indicator when there are more independent 
sources of information does not result in a 
market-clearing real wage and, therefore, 
does not eliminate the welfare loss. Another 
illustration of this argument is provided by 
equation (50) where it is assumed that the 
policy is governed by two independent indi- 
cators. Under such circumstances, if there 
are three independent sources of information © 
(the observed values of s, p, and p), the 
adoption of the optimal values b* and y* 
does not eliminate the welfare loss and 
H(b*, y*) > 0. In contrast, if there were no 
shocks to the rate of interest, there would 
only be two independent sources of informa- 
tion (s and p); in such a case the term in the 
squared brackets in equation (50) would be 
zero, indicating that the optimal response to 
the two indicators is capable of eliminating 
the welfare loss since it generates the 
market-clearing real wage. 

The forgoing discussion dealt with the 
policies necessary for the elimination of the 
welfare loss arising from suboptimal real 
wages. The fundamental proposition, how- 
ever, is more general. Policies can be de- 
signed to eliminate the welfare cost of dis- 
tortions. The general principle developed by 
Tinbergen states that in order to attain n 
targets, economic policy must possess at least 
n independent instruments. Our application 
demonstrated that with the necessary num- 
ber of instruments, the optimal policy will 
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succeed in attaining the targets only if the 
instruments are influenced by a sufficient 
number of independent indicators.’© This 
sufficient number must equal the number of 
independent sources of information that in- 
fluence the determination of the undistorted 
level of the targets. 


VI. Concluding Remarks 


In this paper we have analyzed the relation 
between the optimal degrees of wage indexa- 
tion and foreign exchange intervention. The 
optimal values of these policy instruments 
were obtained as components of the solution 
to the broader problem of the design of 
optimal monetary policy. The model used for 
the analysis was governed by the characteris- 
tics of the stochastic shocks that affect the 
economy and by the information set that 
individuals were assumed to possess. 

Throughout the analysis the optimal poli- 
cies are obtained with reference to an objec- 
tive function that has the desirable property 
of possessing explicit welfare justification. It 
represents the welfare loss arising from the 
assumptions that employment is governed by 
the demand for labor, nominal wages are 
precontracted, and real wages are adjusted 
according to an indexation formula that links 
the real wage to the observed price. The use 
of the price level in the adjustment of real 
wages as the only indicator to which the 
indexation rule applies may not permit an 
efficient use of the information that is avail- 
able to economic agents and that could be 
exploited in the adjustment of real wages. 
The loss function reflects the welfare cost 
associated with a discrepancy between the 
equilibrium change in real wages that would 
occur under an optimal use of information 
and the actual change in real wages that 


©The requirement that the indicators must be inde- 
pendent is reflected in our case by the exclusion of the 
price p from the set of indicators governing the supply 
of money. Clearly, of the triplet p,s,x, only two con- 
tain independent information that can be usefully ex- 
ploited. Thus, of the three, we chose to include s and x 
in the set of indicators. 
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results from labor market conventions and 
from the adoption of specific policy rules. 

One of the key findings of the paper con- 
cerns the conditions under which the optimal 
policy, by minimizing the loss function, also 
eliminates the welfare cost. It was shown that 
if the number of independent indicators that 
govern policy is equal to the number of 
independent sources of information that are 
relevant for the determination of the market- 
clearing real wage, then the adoption of the 
optimal policy rules eliminates completely 
the welfare cost of labor market distortions. 
This proposition is important, since the 
elimination of the welfare cost implies that 
the optimal policies are capable of reproduc- 
ing the equilibrium that would be obtained 
under the assumption that labor markets were 
cleared after the realization of the stochastic 
shocks. By reproducing that equilibrium, the 
optimal policies nullify the distortions that 
result from the assumption that, because of 
contracts, nominal wages are predetermined. 
When such an optimum obtains, the im- 
portant issues concerning the implications of 
the assumption that employment is de- 
termined by the demand for labor, as raised 
by Cukierman, are inconsequential since, at 
the optimum, there is an equality between 
the demand and the supply of labor. Simi- 
larly, when the optimum obtains many of the 
critical issues concerning the conceptual 
difficulties associated with the existence of 
suboptimal contracts, as raised by Barro, are 
also inconsequential since, at the optimum, 
the contracts (along with the optimal policy) 
are optimal. In that sense the equilibrium 
which eliminates the welfare loss is analo- 
gous to the closed-economy equilibria that 
were analyzed by Karni and Aizenman 
(1983). 

The principle underlying the determina- 
tion of the optimal set of policy rules was 
illustrated in terms of the design of a sophis- 
ticated monetary policy. Alternatively, in 
situations where a sophisticated monetary 
policy is not feasible, analogous considera- 
tions could be incorporated into the design 
of a sophisticated wage indexation formula. 


` As long as each independent source of infor- 


mation that is relevant for the determination 
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of the market-clearing real wage serves as an 
independent indicator for policy that is used 
optimally, the resulting equilibrium repli- 
cates the distortion-free equilibrium. 

Our analysis showed that when wage in- 
dexation serves. as one of the independent 
policy rules, then a rise in the variance of the 
real productivity shock and a rise in the 
elasticity of output with respect to labor 
input lower the optimal degree of wage 
indexation. On the other hand, a rise in the 
variance of the monetary shock and a rise in 
the elasticity of labor supply raise the opti- 
mal degree of wage indexation. It was also 
shown that when the degree of foreign ex- 
change intervention is exogeneously given, 
then, around the optimum, a rise in the 
degree of exchange rate flexibility raises the 
optimal degree of wage indexation. Likewise, 
when the degree of wage indexation is exoge- 
nously given, then, around the optimum, a 
higher degree of wage indexation raises the 
optimal degree of exchange rate flexibility. 

We concluded our discussion with an ex- 
amination of the consequences of departures 
from optimal policies. In this context we 
compared the welfare loss that results from 
the imposition of alternative constraints on 
the degree of wage indexation, on foreign 
. exchange intervention and on the magni- 
tudes of other policy coefficients. 

One of the limitations of the analysis in 
this paper relates to the level of aggregation. 
We have assumed that there is one composite 
good which is internationally traded at a 
(stochastically) given world price. A useful 
extension would allow for a richer menu of 
commodities including those that are inter- 
nationally tradable and those which are non- 
tradable. The presence of nontradable goods 
would then relax some of the constraints that 
were imposed by the small country assump- 
tion. Owing to its relative size, the economy 
would still be a price taker in the world 
traded-goods market, but the relative price 
of its nontraded goods would be endoge- 
nously determined by market-clearing condi- 
tions. Such an extension should facilitate the 
distinction between mechanisms and policies 
that operate on the price level and those that 
operate on relative prices. It would allow for 
a distinction between the relative price of 
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traded goods—the external terms of trade 
—and the relative price of nontraded goods 
—the internal terms of trade (the real ex- 
change rate)—and would facilitate an analy- 
sis of deviations from purchasing power par- 
ity. The introduction of nontraded goods 
should also permit an analysis of the in- 
fluence of the degree of openness (as mea- 


` sured by the relative size of the traded-goods 


sector) on the optimal values of the coeffi- 
cients that govern policy. Previous studies 
suggest that the degree of openness may play 
a significant role in influencing optimal 
policies (our 1982 paper and Aizenman, 
1985). The broader menu of goods should 
also facilitate an analysis of the optimal in- 
dexation rules in the face of supply shocks 
(as in Marston and Turnovsky, 1983a), as 
well as an analysis of the proper price index 
that should be used in the indexation for- 
mula (as in Marston, 1982b, and in our 1985 
article). l 

Another extension of the analysis would 
draw an explicit distinction between perma- 
nent and transitory shocks. In our specifica- 
tions the stochastic disturbances were as- 
sumed to be independent of each other and 
to be drawn from a distribution with a con- 
stant variance and a zero mean. A more 
complete analysis would distinguish between 
permanent and transitory shocks and would 
incorporate the role of time preference; 
thereby, it would introduce dynamic consid- 
erations into the analysis of the optimal 
choice of policies. 

It is relevant to note that the nature of 
labor contracts assumed in this paper was 
motivated by realism. Accordingly, we as- 
sumed that contracts specify the nominal 
wage whereas the level of output is de- 
termined by firms, and that the indexation 
formula is simple in that it adjusts wages to 
changes in the price level rather than to a 
complex set of variables. Our analysis does 
not attempt to contribute to the theory that 
explains this conventional form of labor con- 
tract (on this see Barro and Fischer, 1977b). 

Finally, we define the equilibrium that 
replicates the performance of an economy in 
which labor markets clear without friction, 
as the social optimum. Implicit in this defini- 
tion of the social optimum is the assumption 
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that individuals and firms are risk neutral 
since, in general (as shown by Costas 
Azariadis, 1978), when attitudes towards risk 
differ across economic agents, auction mar- 
kets do not allocate risk efficiently and indi- 
viduals find it advantageous to enter into 
long-term risk-sharing contracts. Our as- 
sumption, therefore, precludes rationalizing 
the existence of labor contracts in terms of 
the insurance function. Therefore, in this 
framework (as in Gray, 1978), the existence 
of contracts reflects the cost of negotiations. 


APPENDIX 
The Derivation of the Objective Function 


In the two parts of this Appendix we 
provide a formal justification for the specifi- 
cation of the loss function. 


Part I: Define by (W/P) the equilibrium 
real wage that clears the labor market. This 
equilibrium value of the real wage clears the 
market for any given expected value of the 
real shock conditional on the available infor- 
mation. Since in equilibrium the real wage 
equals the expected marginal product of 
labor, the amount of labor, L, that clears the 


labor market when the real wage is (W/P) is 
defined by 


(A1) E[Y,(L)i,]=(W7?P), 


where I, denotes the information set avail- 
able at time ż, and where Y,(L) denotes the 
marginal product of labor evaluated at L = 
L. For subsequent use it is convenient to 
define the function X as the expected value 
of X conditional on the available informa- 
tion J,. Thus, applying this notation to equa- 
tion (A1) yields: 


(A1’) Y,(L) =(W/P). 

General equilibrium requires that the level of 
employment L be also consistent with the 
supply of labor that is supplied by utility- 
maximizing workers at the given real wage 
(W/P). To illustrate, let the utility func- 
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tion be 


(A2) u(C,L); du/dC>0, du/aL <0, 
where C denotes the level of consumption 
and L denotes labor, that is, negative leisure. 
Maximization of the utility function subject 
to the technological constraint that produc- 
tion Y is governed by the production func- 
tion Y= F(L), and that, from the budget 
constraint in the absence of asset accumula- 
tion, the values of production and consump- 
tion must coincide, yields the desired supply 
of labor. In general equilibrium, with L = 
L, the equilibrium level of utility is denoted 
by U(L). 

In practice, due to a precontracted nomi- 
nal wage, the realized real wage may differ 
from its full equilibrium level. Since by as- 
sumption employment is demand deter- 
mined, it follows that the actual level of 
employment, L, when the real wage differs 


from (W/P), differs from L and, associated 
with this level of employment and produc- 
tion, the level of utility is U( L). 

The welfare cost of suboptimal employ- 
ment is [U(L)—U(L)]/A where À measures 
the marginal utility of income. Using Arnold 
Harberger’s formulation (1971, equation 5’) 
for the analysis of consumer’s surplus, we 
expand the utility function in a Taylor series 
around the general equilibrium and omit 
third-order terms to obtain Harberger’s ex- 
pression for the approximation of the welfare 
loss: 





(A3) AU/A= >, |P} AC,- }AP,AC,], 


where AC, denotes the change in the rate of 
consumption of good i, P} denotes the equi- 
librium price of good i, and where AP, 
measures the discrepancy of the full equi- 
librium price from the actual price. In apply- 
ing (A3) to the utility function assumed here, 
it is useful to decompose the expression into 
terms involving goods and those involving 
labor (or leisure). In our case, with a single 
(composite) commodity which is used as the 
numeraire, an application of Harberger’s for- 
mula yields AC as the welfare change associ- 
ated with the change in the consumption of 
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that good. The same procedure is also ap- 
plied to labor, which is the second ar- 
gument in the utility function u(C, L), 


and whose equilibrium price is —-(W/P). For 
that component we obtain —(W/P)AL 
+4A(W/P)* AL, where the change in the 
real wage is measured along the supply of 
labor that reflects the utility function. Com- 
bining the expressions measuring the welfare 
cost of changes in consumption and labor 
yields (A4) as the welfare loss: 


(A4) AU/A=AC—(W/P) AL 


+4A(W/P)’AL, 


where AL = L — L. In computing the value 
of the expression in (A4) we simplify the 
specification of the intertemporal budget 
constraint by specifying a temporal budget 
constraint according to which AC = AY and, 
therefore, the value of AC can be obtained 
by calculating AY. It is noteworthy, however, 
that in general, the values of expenditure and 
income in each period need not be equal to 
each other as long as there is equality be- 
tween their discounted present values. With 
undistorted capital markets, however, the 
two formulations are equivalent as is known 
from the literature on the Ricardian Equiv- 
alence. In Part II of this Appendix we dis- 
cuss the intertemporal model in greater de- 
tail. Expanding the production function in a 
Taylor series around the general equilibrium 
up to the second-order terms yield 

(A5) AY=¥,AL-4Y,,(AL)’. 

where AY= ¥(L)—Y(L). Since the expan- 
sion is around the equilibrium, we substitute 
in (A5) the equilibrium real wage for Y,, and 
then substitute the resulting expression for 
AC( = AY) into (A4): 


(A6) 
AU/A = —} F, (ALY + 1A(W/P) AL, 
or, equivalently, 


(A6) AU/A=3(-¥,,+6')(AL)’, 
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where e’ denotes the slope of the supply of 
labor, that is, € =A(W/P)‘/AL. Multiply- 
ing and dividing the right hand side of (A6’) 
by L? yields 


(A6”) AUAA = (£7/2)[-¥i, + e10- D, 


where / — l, which is defined as log(L/L,)— 
log( L/L), approximates the percentage dis- 
crepancy between equilibrium and actual 
employment levels (where we employ the 
approximation that log(1+ x)= x). Using 
the production function to compute Y; z, we 
obtain , 


1 1\L/W 72 
(A7) ausr= (2 +i) 72, 
where e denotes the elasticity of labor supply 
and, as defined in the text, o=1/(1— £) 
where B denotes the elasticity of output with 
respect to labor input. Substituting for 
(1-1)? from equation (27) in the text yields 


oo Bala 
x|-(o~ p) EWR), 


where (A8) corresponds to equation (30) in 
the text. Our loss function is defined as the 
expected value of the welfare loss from sub- 
optimal employment during period ¢ result- 
ing from the existence of contracts that were 
agreed upon on the basis of information 
available at period t —1. Thus, ignoring the 
constant (o7/2)(1/e+1/o) and treating the 
equilibrium wage bill, (W/P)L, as constant 
(i.e., ignoring third-order terms of Taylor 
expansion) we obtain the loss function H: 


(A9) 
H=E { —(w—p)+ EWY Ha} 


which corresponds to equation (31) in the 
text. 


Part II: Here we demonstrate that the same 
objective function also applies to a dynamic 
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intertemporal model. Consider a two-period 
model and let the present value of utility 
U be 


(A10) U=u(C,, L,)+pu(C, L2), 


where ø designates the subjective discount 
factor and where the subscripts 1 and 2 
designate variables pertaining to periods 1 
and 2, respectively. The value of assets which 
are not consumed in period 1 is A, and their 
value in period 2 is (1+ 7)A, where r desig- 
nates the exogeneously given (stochastic) 
world rate of interest on internationally 
traded bonds., Denoting rents by R and as- 
suming that these are redistributed as lump 
sum transfers, the periodic transfers are the 
value of output minus the wage bill: 


(A11) R,=¥(L,)-(} L,, (¢=1,2). 


The formal maximization problem in 
period 2 can be written as 


(A12) max E,[u(C,, L,)] 


subject to 


=(1+ r)4,+(F) tat R3. 


The solution to the maximization problem in 
(A12) yields the optimal values of consump- 
tion and labor supply in that period, C* and 
L*. These optimal values are conditional, of 
course, on the historically given value of A,. 
Thus, we can define a function u*(.A,) where 
u*(A,) = u(C*, L$). We then can present 
the maximization problem for period 1 as 


(A13) max E,[u(c,, L,)+ pu*(A,)] , 


subject to q-0+(F] L,+R,- Aj, - 
1 


where Q denotes the given initial endow- 
ment. The solution to (A13) yields the op- 
timal values C,, £,, and A,. As before we 
denote the value of utility in the general 
equilibrium by U(L,) where it is understood 
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that this level of utility is obtained when C,, 
Lı, and A, are set_at their unconstrained 
optimal values C,, L, and 4,. In practice, 
due to contracts, the level of employment 
may be constrained to L;. The resulting level 
of utility would be U(L,), where it is under- 
stood that C, and A, are still chosen opti- 
mally subject to the constraint that the labor 
supply is L,. The welfare cost would be 
[UC -ULNA 

In ‘computing the welfare cost we apply 
Harberger’s formula (A3) where we note that 
in the present case one of the arguments. in 
the underlying utility function is the asset 
position .A,. Thus the expression correspond- 
ing to (A4) becomes 


(A14) AU/A = AC, ~(W/P), AL, + AA, 
+4A(W/P);AL,. 

Using the constraint in (A13) we obtain 

(A15) AC, +A4,= al(%) z $ Ril, 


and using the definition of R, from (A11) 
the expression in (A15) equals the change in 
output AY,, which is substituted in (A14) to 


yield 
—(W/P), AL, 
+4A(W/P) AL). 


(A16) AU/A= AY, 


Finally, by using (A5) for AY, we can pro- 
ceed along identical lines to those in Part I of 
this Appendix so as to yield the objective 
function used in the text. 

We have thus demonstrated that the dy- 
namic problem could be transformed into 
the simpler static counterpart used in Part I 
of the Appendix. The assumption necessary 
for this transformation is that the utility 
function is separable. To ensure that the 
resultant objective function remains invari- 
ant with respect to monetary policy, it is also 
assumed that the private sector fully internal- 
izes the central bank’s asset position. 

Prior to concluding this Appendix we can 
now use the loss function in order to justify 
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our earlier assumption concerning the initial 
nominal wage, Wp. Using the definition of 
the variance, the loss function (A9) can be 
written as 


(A9) H=Var|-(w-p)+ -E (H) | 


+ E|- 0w- p+ EY. 


Our assumption that the initial contractual 
nominal wage is set at the level that would 
have prevailed in equilibrium in the absence 
of shocks, is necessary in order to ensure that 
the second term on the right-hand side of 
(A9’) vanishes; for any other choice of Wg 
this second term would be positive (since 
E[—(w-— p)|I,—ı] would not be zero), and 
the welfare loss would not be minimized. 
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Network Externalities, Competition, and Compatibility 


By MICHAEL L. KATZ AND CARL SHAPIRO* 


There are many products for which the 
utility that a user derives from consumption 
of the good increases with the number of 
other agents consuming the good. There are 
several possible sources of these positive con- 
sumption externalities.! 

1) The consumption externalities may 
be generated through a direct physical effect 
of the number of purchasers on the quality 
of the product. The utility that a consumer 
derives from purchasing a telephone, for ex- 
ample, clearly depends on the number of 
other households or businesses that have 
joined the telephone network. These network 
externalities are present for other communi- 
cations technologies as well, including Telex, 
data networks, and over-the-phone facsimilie 
equipment. 

2) There may be indirect effects that 
give rise to consumption externalities. For 
example, an agent purchasing a personal 
computer will be concerned with the number 
of other agents purchasing similar hardware 
because the amount and variety of software 
that will be supplied for use with a given 
computer will be an increasing function of 
the number of hardware units that have been 
sold. This hardware-software paradigm also 

-applies to video games, video players and 
recorders, and phonograph equipment. 


*Department of Economics and Woodrow Wilson 
School, respectively, Princeton University, Princeton, 
NJ 08544. We thank the'anonymous referees for helpful 
suggestions. We also thank seminar participants at 
Princeton, Columbia, Queens, the Federal Trade Com- 
mission, and MIT for comments. This material is based 
upon work supported by the National Science Founda- 
tion under grants nos. SES-820942 and SES-82-07377. 

lIn addition to the sources of consumption externali- 
ties mentioned in this paper, there are a number of more 
subtle ones. These include: (i) the fact that product 
information is more easily available for more popular 
brands; (ii) the role of market share as a signal of 
product quality; and (iii) purely psychological, band- 
wagon effects. 
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3) Positive consumption externalities 
arise for a durable good when the quality 
and availability of postpurchase service for 
the good depend on the experience and size 
of the service network, which may in turn 
vary with the number of units of the good 
that have been sold. In the automobile 
market, for example, foreign manufacturers’ 
sales initially were retarded by consumers’ 
awareness of the less experienced and thinner 
service networks that existed for new or less 
popular brands. 

In all of these cases, the utility that a given 
user derives from the good depends upon the 
number of other users who are in the same 
“network” as is he or she. The scope of the 
network that gives rise to the consumption 
externalities will vary across markets. In some 
cases, such as the automobile example, the 
sales of only one firm will constitute the 
relevant network. In other cases, the relevant 
network will comprise the outputs of all firms 
producing the good. For example, the num- 
ber of stereo phonographs of any one brand 
is not a determinant of the supply of records 
that a consumer can play on his or her 
stereo. In still other markets, the network 
may comprise the products of a coalition of 
firms that is a subset of the entire market, as 
in the case of computers, where some groups 
of manufacturers adopt common operating 
systems, 

The central feature of the market that 
determines the scope of the relevant network 
is whether the products of different firms 
may be used together. For communications 
networks, the question is one of whether 
consumers using one firm’s facilities can con- 
tact consumers who subscribe to the services 
of other firms. If two firms’ systems are 
interlinked, or compatible, then the aggre- 
gate number of subscribers to the two sys- 
tems constitutes the appropriate network. If 
the systems are incompatible, such as Telex 
and cable, then the size of an individual 
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system is the proper network measure for 
users of that system. 

Similarly, for hardware-software markets, 
the issue is whether software produced for 
use on one brand of hardware may be run on 
another brand of hardware. If two brands of 
hardware can use the same software, then the 
hardware brands are said to be compatible. 
The relevant network is the set of users who 
have compatible brands of hardware. In the 
personal computer market, the CPM operat- 
ing system has been designed to allow several 
brands of computers to use common pro- 
grams. In the case of quadraphonic audio 
discs, on the other hand, the records made 
for one type of player cannot be used on a 
player that uses a different quadraphonic 
technology. Here, unlike the case of stereos, 
the relevant network for a given brand of 
equipment comprises the set of brands that 
use the same technology, not the entire 
market. 

For the durables example, the relevant 
network is the set of brands that require the 
same parts of servicing skills. If a particular 
model of automobile has customized parts or 
requires specialized repair skills, then an 
owner of the model will find a thinner, and 
probably more expensive, service system. 
This smaller network will reduce his or her 
initial willingness to pay for the model. 

Despite the significance of markets in 
which network externalities are present, rela- 
tively little work has been done in this area. 
The analysis done so far has been set in a 
monopoly context and has focussed on com- 
munications networks. Shmuel Oren and 
Stephen Smith (1981) is a recent reference to 
this literature. As the examples above make 
clear, it is important to extend the study of 
network externalities to an oligopolistic set- 
ting. 

In this paper, we develop a simple, static 
model of oligopoly to analyze markets in 
which consumption externalities are present. 
We examine two basic sets of issues. First, 
we study the effect of consumption externali- 
ties on competition and the form of the 
market equilibrium. When network externali- 
ties exist, consumers must form expectations 
regarding the size of competing networks. 
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We use a notion of rational, or fulfilled ex- 
pectations, equilibrium. Our basic findings 
are that consumption externalities give rise 
to demand-side economies of scale, which 
will vary with consumer expectations. As a 
result, multiple fulfilled expectations equi- 
libria may exist for a given set of cost and 
utility functions. For some sets of expecta- 
tions only one firm will produce output, while 
for other sets of expectations there will be 
several firms in the market. These equilibria 
verify the following intuition: if consumers 
expect a seller to be dominant, then con- 
sumers will be willing to pay more for the 
firm’s product, and it will, in fact, be domi- 
nant. 

The second area that we explore is the 
compatibility decision. Typically, firms can 
choose whether to manufacture compatible 
products, and thus can determine whether 
individual firm or aggregate market sales 
are the relevant ones in the evaluation of 
the consumption externalities. An important 
question, therefore, is whether firms will have 
proper incentives to produce compatible 
goods or services. 

Gerald Brock (1975) and Robert Kurdle 
(1975) have done interesting case studies of 
compatibility decisions in the U.S. mainframe 
computer and farm machinery industries, re- 
spectively. Neither, however, develops a 
model of equilibrium in which to analyze 
firms’ compatibility incentives. Using our 
model, we compare the private and social 
incentives to produce compatible products. 
We find that firms with good reputations or 
large existing networks will tend to be against 
compatibility, even when welfare is increased 
by the move to compatibility. In contrast, 
firms with small networks or weak reputa- 
tions will tend to favor product compati- 
bility, even in some cases where the social 
costs of compatibility outweigh the benefits. 
Viewing firms as a collective decision maker, 
we find that in our model the firms’ joint 
incentives for product compatibility are lower 
than the social incentives, 

The paper is organized as follows. In Sec- 
tion I, we present the model and define the 
equilibrium concept. The set of market equi- 
libria is characterized in Section II. We ex- 
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amine the private and social incentives for 
compatibility in Section III, primarily under 
the assumptions that all of the costs of com- 
patibility are fixed. There is a brief summary 
of our results and a discussion of the rele- 
vance of these results for public policy in 
Section IV. We outline an alternative ap- 
proach to the formation of consumer expec- 
tations in the Appendix. It is shown that the 
equilibria are qualitatively similar if the firms 
are able to commit to given network sizes 
before consumers make their purchase deci- 
sions. 


I. A Formal Model of Network Competition 
A. Consumers 


We look at a partial equilibrium oligopoly 
model in which there are no income effects 
and consumers act to maximize their surplus. 
A consumer buys at most one brand and 
purchases either one or no unit of any given 
brand. 

The surplus that a consumer derives from 
buying a unit of the good depends on the 
number of other agents who join the network 
associated with that product. When the good 
is durable, an individual’s consumption ben- 
efits will depend on the future size of the 
relevant network. Consumers will base their 
purchase decisions on expected network sizes. 
To capture this important feature of many 
markets with network externalities in our 
static, one-period model, we assume that 
consumers must make their purchase deci- 
sions before the actual network sizes are 
known. The timing is as follows. First, con- 
sumers form expectations about the size of 
the network with which each firm is associ- 
ated. Second, the firms play an output game, 
taking consumers expectations as given. This 
game generates a set of prices. Consumers 
then make their purchase decisions by com- 
paring their reservation prices (based on ex- 
pected network sizes) with the prices set by 
the n firms, i=1,...,n. 

We do not explicitly model the process 
through which consumers’ expectations are 
formed. We will, however, impose the re- 
quirement that in equilibrium consumers’ ex- 
pectations are fulfilled. Let xf denote the 
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number of customers that a consumer ex- 
pects firm i to have, and let yf be the 
consumer’s prediction of the size of the net- 
work with which firm i is associated. All 
consumers are assumed to have identical ex- 
pectations of network sizes. When the brands 
are incompatible, each makes up its own 
network so yf = xf. When m firms’ products 
arè compatible, say brands 1 through m, 
then there is a single network for these brands 
and 


for i=1,2,.. m 


m 
x= Lx; 


j=1 


Networks are assumed to be homogeneous in 
the sense that if two networks are of equal 
size, then all consumers view the two net- 
works as perfect substitutes. 

Consumers are assumed to be heteroge- 
neous in their basic willingness to pay for the 
product, but homogeneous in their val- 
uations of the network externality. Specifi- 
cally, a consumer of type r has a willingness 
to pay r+ v(y*) for a product with expected 
network size y®. Without further loss of gen- 
erality we can normalize r and v(0) so that 
v(0) = 0. We can interpret z as the consumer’s 
basic willingness to pay for the good and 
v(y) as the value he or she attaches to the 
consumption externality when the number of 
subscribers is y. The externality function is 
taken to be twice continuously differentiable, 
with v’>0, v”<0, and limv’(y)=0 as y 
>œ. The basic willingness to pay for the 
good, r, varies across consumers and is as- 
sumed to’ be uniformly distributed between 
minus infinity and A with density one:? We 
assume that A is positive. 

Each agent purchases the brand that maxi- 
mizes his or her surplus. Letting p; denote 
the price charged for brand i, a consumer of 
type r chooses the brand for which 


(1) r+o(yf)- pi 


2The uniform density assumption amounts to assum- 
ing a linear demand curve for the product. We assume 
that the support of r has no finite lower limit in order to 
avoid having to consider corner solutions, where. all 
consumers enter the market. 
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is largest. If (1) is negative for all i, then a 
type r consumer stays out of the market and 
purchases none of the brands. 


B. Firms 


‘Given the homogeneity of the products, 
two firms i and j will both have positive 
sales only if 


(2) Pi — 0( yf) =p, — olyf), 


where p;—v(y,) is the expected hedonic 
price of brand i, that is, the price adjusted 
for the network size. Equation (2) says that 
the hedonic prices must be equal when multi- 
ple firms have positive sales. Let ¢ denote 
the common value of the hedonic prices given 
in equation (2). 

For a given value of , only those con- 
sumers for whom r2>@ enter the market. 
Given the uniform distribution of r, there 
are A — ọ such consumers. Thus, if the firms 
sell a total of z = 7_\x; units, then prices 
must be set such that A — @ =z, or 


(3) Atov(y’)—p,=2 


for all i such that x; > 0. 


From equation (3) we see that firm i receives 
a price of 


(4) p= A+o(y7)~z. 


The price that firm i receives depends on the 
expected size of its network, y’, and on the 
total unit sales of the n firms, z. 

There are two types of costs that must be 
modeled. First, there are costs of production. 
We assume that production costs are the 
same for all firms and that these costs take 
the form of a fixed cost, G, plus a constant 
per unit variable cost, g. That is, the cost to 
firm i of producing x units of output is 
G + gx. As long as the fixed costs are smaller 
than the firm’s equilibrium revenues minus 
variable costs, the fixed costs have no effect 
on the equilibrium. To simplify the exposi- 
tion, we assume that the fixed costs of pro- 
duction are equal to zero. Without loss of 
generality, we also take the variable costs of 
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production to be equal to zero. Assuming 
that g is equal to zero is equivalent to rede- 
fining r to be the excess of the consumer’s 
basic willingness to pay for the good over the 
constant per unit cost.? 

There is a second type of cost that we 
must consider, the cost of the achieving com- 
patibility. For most of the analysis we will 
assume that the costs of compatibility are 
fixed costs, that is, are independent of scale. 
This amounts to assuming that compatible 
products have the same marginal production 
costs as incompatible products. (We discuss 
the consequences of relaxing this assumption 
of Section III, Part D). The fixed cost of 
compatibility that we analyze could include 
costs of developing and designing a compati- 
ble product, the costs of negotiating to select 
a standard, and the costs of introducing a 
new, compatible product. Let F, denote the 
fixed costs of compatibility incurred by firm 
i. Note that F, need not be the same for all 
firms. 

If all of the networks are incompatible, 
then y’=x;, and firm i earns profits 
equal to . 


6) msx (A-z+ v(t). 


when it has sales of x; and total output is z. 

When all n products are compatible, y’ = 
Li~1x} = 2°, for all i. Therefore, when total 
output is z and firm i has sales of x,, the 
firm’s gross profits are 


(6) m,=x;(A—z+0(z°)), 


from which we must subtract F, to get prof- 
its net of the fixed costs of compatibility. 


C. Fulfilled Expectations Equilibrium 


Our equilibrium concept is that of fulfilled 
expectations Cournot equilibrium, where each 
firm chooses its output level under the 
assumptions that: (a) consumers’ expecta- 


3It is for this reason that negative values of r make 
sense; the redefined variable r measures the excess of a 
consumer’s basic willingness to pay over the marginal 
production costs of an additional unit. 
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tions about the sizes of the networks, 
(Vf, V$,- Jf), are given; and (b) the actual 
output level of the other firms, X; .;x;=X_;, 
is fixed. 

Assumption (b) is the standard Cournot 
assumption. For any fixed set of consumer 
expectations, the problem is equivalent to 
the standard linear demand Cournot model 
with constant marginal costs. Assumption (a) 
is. relaxed in the Appendix, which considers 
the case in which the ys are formed after 
the firms have selected their output levels. 
Differentiating equation (5) and rearranging 
terms, the first-order conditions da, /dx;, = 0 
imply that the equilibrium sales levels 
(x}, x¥,..., x*) must satisfy 


(7) x*=A+ov(y%)- Dx 


for i=1,2,...,n. 


Note that the right-hand side of equation (7) 
equals p,. 

For any given set of expectations, we can 
solve equation (7) simultaneously for the x*s 
to obtain the unique Cournot equilibrium 
that corresponds to that set of expectations: 


(8) xt={A+no(y8)- E ol) 


J (n +1) 


The outcome is just the standard linear de- 
mand Cournot equilibrium where the dif- 
ferences in v(y/) are analogous to produc- 
tion cost differences. Equation (8) defines 
a function that maps expectations (yj, 
Ys.. Ya ) into Cournot equilibrium network 
sizes (yi, y*,..., V7) for a given pattern of 
compatibility. Let T(y°) denote this func- 
tion. 

In the absence.of rationality constraints 
_ on consumer expectations, there is a Cournot 
equilibrium for any set of expectations. But 
for most sets of expectations, the expecta- 
tions will not be fulfilled in the correspond- 
ing Cournot equilibrium; the actual network 


for i=1,2,...,n. 
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sizes are not equal to the expected ones. 
Although it is possible that (in the short run, 
at least) consumers could be mistaken about 
network sizes, it is useful to limit the set of 
possible equilibria by imposing the restric- 
tion that expected sales be equal to actual 
sales in equilibrium. Formally, our equi- 
librium notion is that of Fulfilled Expecta- 
tions Cournot Equilibrium (FECE), where a 
FECE is an n-vector of network sizes y* = 
(yi, ye... Ya), such that y*=T(y*). If 
consumers expect the network sizes to be y*, 
then in the corresponding Cournot equi- 
librium the network sizes will indeed equal 
y*; consumers’ expectations will be fulfilled. 


D. Welfare Formulae 


Given the cost and demand assumptions 
that we have made, profits and welfare can 
be written as functions of the firms’ individ- 
ual levels of output. By equation (7), in 
equilibrium, firm i’s output level is equal to 
the price that firm receives. Thus, the ith 
firm’s profits in equilibrium are 7, = (x*)?. 
We will denote aggregate profits by 7 = 7, 
a a a 

The surplus that a consumer derives from 
joining a network depends on the actual size 
of the network; in equilibrium, the actual 
size will equal that network’s expected size. 
By equations (1) and (3), when market out- 
put is z, a type r consumer expects to derive 
surplus of r + z — A from joining a network. 
Only those consumers for whom r is greater 
than A —z join a network; the other con- 
sumers stay out of the market and derive no 
surplus. Integrating over all consumers who 
do enter the market, we obtain consumers’ 
expected surplus 


(9) S(z)= J (p+z-A)dp=2?/2. 


In any fulfilled expectations equilibrium, ex- 
pected and actual consumers’ surplus will be 
equal, and we can use equation (9) when 
discussing actual consumers’ surplus. 

We take the sum of producers’ and con- 
sumers’ surplus as our social welfare mea- 
sure. Hence, in any fulfilled expectations 
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Cournot equilibrium, welfare (gross of the 
fixed costs of compatibility) is given by 


(10) W(x Xp) = T,X Xa) 


n 
+ S(x,+...+x,)= È x? + z?/2. 


i=1 
Il. The Characterization of Equilibria 
In this section, we examine the structure of 


fulfilled expectations equilibria for compati- 
ble and incompatible products, respectively. 


A. Complete Compatibility 


Suppose that any two products are com- 
patible with one another. Then there is a 
single network of expected size 2° = D7 x}, 
and for all i, yf = 2°. Equation (8) becomes 


(11) -x* = (At0(2*))/(n +1) 
for i=1,2,...,7 
If we impose the fulfilled expectations re- 


quirement that z°=xjf+...+x* and sum 
equation (11) over all i, we obtain 


(12), 2¢=(n/(n+1))(A+0(24)), 


where z° denotes the fulfilled expectations 
equilibrium value of total output when the 


products are compatible. Under our assump- - 


tions on v(: )s equation (12) has a unique 
solution, as is clear from Figure 1. This 
unique compatible-products equilibrium is 
symmetric: xf = RAR 8 for all i. we have 
shown: 


PROPOSITION: 1: When all products are 
mutually compatible, there is'a unique FECE. 
It is symmetric, and the aggregate level of 
output is given implicitly by equation (12). 


_As the number of firms becomes increas- 
ingly large,: the compatibility equilibrium 
converges to the perfectly competitive equi- 
librium; z° approaches At v(z°), and the 
hedonic price, A + v(z°)+ z“, approaches the 
marginal cost level of zero. 
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FIGURE 1. EQUILIBRIUM WITH COMPLETE 
z COMPATIBILITY 


B. Complete Incompatibility 


Now we consider the case where any two 
brands are incompatible with one another 
so that yf = xf. In equilibrium, each firm i 
is optimizing given the actions of the oth- 
er firms, xj, j#i, and consumers’ expecta- 
tions, xj. Using equation (7) in conjunction 
with the fulfilled expectations condition x; = 
xf, we have x, = A+ v(x,)—z, or, 

(13) Lexy At v(x;)~ 2x; 


jti 


for i=1,2,. jn 
For a given value of x_;, equation (13) can 
be solved for x,. The graph of equation (13) 
is called firm i’s equilibrium reaction corre- 
spondence. One possible shape of this corre- 
spondence is illustrated in Figure 2.* 

The equilibrium réaction correspondence 
should not be confused with a standard reac- 
tion function. The latter merely states firm 
i’s best response to the other firms, given 
consumer expectations. There will be a dif- 
ferent reaction function for each set of ex- 


_ pectations. The equilibrium reaction corre- 


4It is also possible that firm i’s reaction schedule is 
strictly downward sloping. This will occur if and ony if 
(0) <2. 
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x_pPAt v(x) -2x; 


ia Xj 


FIGURE: 2. FIRM i? i’S EQUILIBRIUM REACTION 
CORRESPONDENCE i 


' spondence § Sives the sèt of ERA such that if 
the other firms played x_; and consumers 
poly brand ii to have a network size’ of 


X; then x, would ‘in fact be firm i’s best’ 


response: Suppose the other firms set ‘their 
output at Lan in Figure 2: Then firm i’s best 
response to’ 2L; would’ fulfill consumer ex- 
pectations if these expectations were either x, 
or x;. Note that firm i tréats consumer ‘ex- 
pectations as exogenous, ‘and thus the firm 
does not choose between .X, and x;. 

In Figuré 2, firm i’s equilibrium reaction 
correspondence is drawn to include the x_, 
axis for x_,>.A. This part of firm i’s. reac- 
tion schedule is not derived from equation 
(13),. which only applies when x; > 0. Instead 
it is derived’ from the corner condition, 
dn, /dx; <0 at xi ;=0. When xf=x;=0, 
dr;/dx;= A—x_p 80 it is optirial for firm i 
to set x, = 0 if x? = Q and x_ i> A. 

‘Having derived the firms’ fulfilled’ expecta- 
tions reaction schedules, we turn’ now to the 
characterization of equilibria. There are three 
types of, ‘equilibria that are'possible when the 
nétworks of competing firms are incompati- 
ble: (i) symmetric oligopoly with ‘i active 
_ firms; (ii) symmetric oligopoly.’ with k<n 
active firms, which we call natural oligopoly: 
and (iii) asymmetric oligopoly. 


1. Symmetric Oligopoly. 


PROPOSITION 2:, When each brand is in- 
compatible with all (n —1) of the other brands, 
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Atv(z/n) 


zi TOTAL 
OUTPUT 


FIGURE 3. UNIQUE SYMMETRIC EQUILIBRIUM 
WITH COMPLETE INCOMPATIBILITY 


there exists a unique symmetric equilibrium in- 
which x, = 2z'/n and.aggregate sales, z', are 
given implicitly by ; 


a A 


PROOF: 
Taking x;= z/n and adding up equation 
(13) for i=1,. „n, gives (n—1)z=nA+ 


nv(z/n)—2z. 'Rearranging , yields equation 
(14), which has a unique solution, as Figure 3 


- illustrates. 


2:. Natural ‘Oligopoly (Not all Firms Active). 
While a unique symmetric equilibrium al- 
ways exists, there are asymmetric equilibria 
that exist for certain parameter values. Given 
the symmetry in the equilibrium response ' 
correspondences, such asymmetric equilibria 
always come, in sets (where. the elements of 
the .set differ. from .each: other only bythe 
transposition of the firms’ indices). One such 


‘type of equilibrium entails some firms exiting 


the market (i.e., producing no: output) and 
the other-firms behaving as oligopolists with 
a diminished number of competitors. - - 


PROPOSITION 3:, a symmetric: equilibrium 
with k active firms exists if -and only. if 


(0(A/k)> A/k. 


VOL. 75 NO. 3 





Atv (z/k) 


Z 


zk TOTAL 
OUTPUT 


FIGURE 4. NATURAL OLIGOPOLY 


PROOF: 
Suppose that k firms each produce x; 


z/k units of output, and the remaining 1 — r 


firms produce no output. Adding up equa- 
tion (13) for the k active firms, we obtain 
(k —1)z = kA + kvo(z/k)—2z2, or 


(15) 


As Figure 4 illustrates, there will be a unique 


((k +1)/k)z= A+ 0(z/k). 


solution to Saunton (15). Let ze denote this 


solution. 

We must hek that the remaining n — k 
firms do not have incentives to produce posi- 
tive output, that is, that A+ v(0)— z= A 
z* <0. Again from Figure 4, it is clear that 
z >A iff A+v(4/k)2((k+1)/k)A, oF 
v(A/k)= A/k. 


COROLLARY 3.1: For any k<n-1, ifa 
k-active-firm symmetric equilibrium exists, 
then a (k +1)-active-firm ‘symmetric equi- 
librium exists. 


COROLLARY 3.2: For any k<n-—I, ifa 
k-aċtive-firm symmetric equilibrium exists, 
then zf < z**1 


Both corollaries follow from the concavity 
of v(-). Note that equilibrium with k=1 
(the monopoly outcome) or some other low 
value of k is more likely to obtain when 
consumers’ basic willingness to pay for the 


good is low (so that A is low) or when the- 
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l MONOPOLY EQUILIBRIUM 


-FIRM 2'S REACTION CURVE 
SYMMETRIC EQUILIBRIUM 

FIRM 1'S REACTION CURVE 
s 


MONOPOLY EQUILIBRIUM 


X 


- FIGURE 5. NATURAL MONOPOLY EQUILIBRIA 


network effects are strong (so that (ofA) is 
large for a given A). 

Proposition 3 shows that the network ex- 
ternalities are similar'to fixed costs in that 
they can lead to a limited number of active 
producers. The analogy between fixed costs 
and network externalities is not complete, 
however. This point*is demonstrated by 
Corollary 3.1 and the fact that for the given 
set of demand conditions, an n-active-firm 
equilibrium exists for arbitrarily large n. In 
the case of fixed costs, one cannot squeeze an 
arbitrarily large number of active producers 
into the industry. 

Figure 5 shows the reaction curves for a 
case in which a natural monopoly equi- 
librium exists. It is interesting to note that 
the monopolist’s profits, may be /ower than 
the profits of a duopolist in the 2-active-firms 
symmetric equilibrium. In other words, a 
monopoly may benefit from entry. This un- 


‘usual result follows from the fulfilled expec- 


tations condition: a monopolist will exploit 
his position with high prices and consumers 
know this. Thus; consumers expect a smaller 
network and are willing to pay less for the 
good. If the monopolist could commit him- 
self to higher sales he would be better off, 
but this commitment is not credible so long 
as he is the sole producer.° 


3. Asymmetric Oligopoly. The third possible 


equilibrium configuration is one in which 


5 We consider the case where commitment is feasible 
in the Appendix. 
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FIGURE 6. ASYMMETRIC DUOPOLY 





X; 


k22 firms produce positive but unequal 
levels of. output. We have constructed exam- 
ples of such equilibria, although they are 
difficult to characterize in general. These 
asymmetric equilibria verify the intuition that 
a firm may be successful and enjoy a large 
market share simply because it is expected to 
by consumers. . 

One example of an asymmetric duopoly 
equilibrium is shown qualitatively in Figure 
6. Despite a linear demand curve and a 
concave network valuation function v(y), a 
variety of possibilities may arise, Figure 6 
shows a situation in which asymmetric equi- 
libria exist as well as symmetric and natural 
monopoly equilibria. In other cases, the only 
‘stable equilibria are asymmetric ones. 


C. Partial Compatibility 


When there are more than two firms, the 
extent of product compatibility may fall in 
between , complete incompatibility and in- 
dustrywide compatibility. Assuming that the 
compatibility relation is.symmetric and tran- 
sitive, the pattern of compatibility can be 
characterized by the set of compatibility 
groups, G/ j=1,...,J, where all of the 
brands within a given group are mutually 
compatible with each other and are incom- 
patible with any nonmember brands. Thus, 


®The GÍ, j=1, 


...,J, form a partition of the set 
{1,2,....2}. . = 
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if firm i is in group G/, 


y= Lo x= yl. 
keG 


For a firm i in group j, the first-order condi- 
tion is x, = A— z + v(y/). Thus, all firms in 
a given group will choose the same level of 
output, x/. Let m/ denote the number of 
firms in-compatibility group j. Then, in equi- 
librium, for all x/>0 we must have l 


(16) 


Equation (16) has the same qualitative 
properties as our earlier equilibrium condi- 
tions, and similar types of equilibria will 
arise. Here, we will not characterize these 
equilibria directly. In the next ‘subsection, 
however, we will compare the equilibria 
that obtain under different degrees of com- 
patibility. , 


xi=A-—z+v(m<x!). 


D. The Output Effects of 
Compatibility Changes 


In analyzing compatibility, it is important 
to understand the effects of an increase in 
compatibility on the equilibrium levels of 
output. What happens to output levels if two 
compatibility groups “merge” to form a new 
group where all of the brands in the -post- 
merger group are compatible with one 
another? : 


PROPOSITION 4: The level of total output 
is greater under industrywide compatibility 
than in any equilibrium with less than complete 
compatibility. 


PROOF: - 

For all firms with positive levels of output, 
x;=A+ov(y,)— z. Adding up over all firms 
and rearranging gives us (n+1)z=nA+ 
Lv(y;), as illustrated in Figure 7. Under 
complete compatibility, y,=z for all firms. 
Absent complete compatibility, y; < z for at 
least one firm. Thus, the curve nA + nv(z) 
lies above nA+Lv(y,) where the y,’s are 
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FIGURE 7. COMPLETE VS. INCOMPLETE COMPATIBILITY 


determined under incomplete compatibility. 


Referring to Figure 7, we see that the equi- 
librium level of z is greater under industry- 
wide compatibility. 


When the move to increased compatibility 
does not result in complete compatibility, 
total output need not rise. The following 
proposition, however, states a sufficient con- 
dition for industry output to increase. 


PROPOSITION 5: Suppose that two groups 
of firms make their products mutually compati- 
ble. If premerger total output is less than A, 


then in any postmerger equilibrium: (a) the - 


average output of the firms in the merging 
coalitions will rise; (b) the output of any firm 
not in the merging coalitions will fall, and (c) 
industry output will rise. 


PROOF: 

Let %/ denote the premerger output level 
of a firm in coalition j and 2 denote pre- 
merger total output. By equation (16), %/= 
A-—£+v(m/%/). Figure 8 illustrates this 
condition, where we have made use of the 
fact that industry output is less than A. 
` Label the compatibility groups that merge 
as 1 and 2. Let X/ and Z denote the post- 
merger output levels analogous to the %/ and 
2. If total output falls, then for j >23, A-— Žž 
+ v(m/x/) will lie everywhere above A — 2 + 


v(m/x/), and from Figure 8 we see that x7 
will increase (i.e., X/ > X/). By similar argu- 
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FIGURE 8. EQUILIBRIUM OUTPUT OF A FIRM 
IN COALITION j 


ments, 7=2 implies X/=%/ for j>3 and 
Z> 2 implies X/ < &/ for j > 3. 

Now, consider the firms in the merged 
coalitions. For these firms (i.e., j =1,2), A— 
z + v(m’x/) < A~z+tv(m'x! + mx?) as 
long as xt and x? are positive. The effect of 
compatibility is to shift up the A-—z+v 
curve when viewed as a function of x/ (as in 
Figure 8). The effect of z on this curve is the 
same as for j>3. Therefore if 7<2, then 
ži >i for j =1,2. 

Suppose that 2 < 2. Then %/> g/ for all j, 
with strict inequality for j=1,2. But z= 
X<m/x/, so we have a contradiction. There- 
fore, industry output rises due to the 
increased compatibility; 7>2. We already 
have shown that an increase in industry out- 
put implies that firms not in the merging 
coalitions produce less; 2 > 2 implies X/ < %/ 
for j = 3. Thus, it must be the case that the 
aon in the merging coalitions PINES more: 

Lt m?x? > m! + m?z 


Note that Proposition 5 does not state that 
the new level of per firm output for the 
enlarged coalition will be larger than both £ 
and %7; it states only that the new level of 
output will be larger than their mean. Note 
also that by Proposition 4, if total output 
under complete compatibility, z‘, is less than 
A, then: z<A in any equilibrium. From 
equation (12), z°<A if v(A)<A/n. So, 
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v(A)< A/n is sufficient for 2< A, the hy- 
pothesis of Proposition 5. 

When industry output in the premerger 
equilibrium equals or exceeds A, an increase 
in compatibility may be accompanied by a 
reduction in both industry output and the 
average level of output of the firms in the 
merging coalitions. To see this point, con- 
sider the following example. There are n 
firms, v( A) > A, and initially there is com- 
plete incompatibility. By Proposition 2, there 
exists a unique symmetric equilibrium in 
which all n firms are active. By Proposition 
3, there exist n natural monopoly equilibria, 
each of which entails the natural monopolist 
producing A or more units of output. The 
natural monopolist’s output level is less than 
that of the industry in the n-active-firm sym- 
metric equilibrium (Corollary 3.2). 

Suppose that the industry initially is in the 
n-active-firm symmetric equilibrium, and that 
some, but not all, of the firms form a com- 
patibility coalition. The natural monopoly 
equilibria where a nonmerging firm is the 
natural monopolist will remain equilibria 
after the merger. Thus, while the premerger 
equilibrium entailed all firms active, the 
postmerger equilibrium could be one in which 
all but one firm shuts down. As we have just 
stated, industry output falls in this case. 
Moreover, the firms who formed the compat- 
ibility coalition are among those who were 
active in the premerger equilibrium, but are 
inactive in the postmerger equilibrium. 


HI. The Private and Social Incentives for 
Network Compatibility 


To this point, we have treated the compat- 
ibility of the products as an exogenous char- 
acteristic of the market. In most markets 
where network externalities are important, 
the compatibility of the products will be the 
result of explicit decisions by the firms. When 
the network externalities are large, the choice 
of whether to make the products compatible 
will be one of the most important dimen- 
sions of market performance. 

There are many cases in which firms will 
disagree on the desirability of making their 
products compatible; the move to compati- 
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bility may increase the profits of some firms 
while lowering the profits of others. Thus, we 
must be careful to specify the mechanism by 
which compatibility is achieved and whether 
side payments among firms are feasible. 

It is useful to think of there being two 
basic technologies by which compatibility can 
be achieved. First, compatibility may arise 
through the joint adoption of a product stan- 
dard, where a given set of firms must act 
together to make their products compatible 
with one another. The CPM operating system 
for personal computers and the broadcast 
television standards are two examples. Sec- 
ond, compatibility can be achieved through 
the construction of an adapter, where a single 
firm can act unilaterally to make its product 
compatible with those of another firm or 
group of firms. In the 1960’s, for example, 
Honeywell developed a program that would 
allow its mainframe computers to run pro- 
grams initially written for IBM hardware.’ At 
present, there is intense competition, both in 
the market and in the courts, as the video 
game manufacturers such as Coleco develop 
adapters that allow their hardware to run the 
video game programs of competing firms. In 
other cases there need not be a physical 
adapter; one firm can adopt another net- 
work’s specifications for its product design. 

When the firms cannot make side pay- 
ments among one another and when the 
compatibility mechanism is a product stan- 
dard, the products of a given set of firms will 
be made compatible if and only if all of 
these firms would earn greater profits as a 
result. In contrast, when the compatibility 
mechanism is an adapter, and side payments 
are infeasible, the products of two firms will 
be made compatible if either firm would find 
the move to be profitable. 

When side payments are feasible, the firms 
will make their products compatible if and 
only if the change in the profits of firms 
within the set that can make side payments 
to one another exceeds the joint costs of 
compatibility. 


"See Brock, p. 78. 


VOL. 75 NO. 3 


We will examine several cases that vary in 
terms of the compatibility technology and 
feasibility of side payments. In analyzing the 
private incentives for compatibility, we will 
look at each firm’s change in profits, Az, = 
m° — mj, and the change in their joint profits 
Ar = Lj, Aa,, and we compare these with 
the costs of compatibility. For most of this 
section we will take these costs to be purely. 
fixed costs. The social incentives for compat- 
ibility are given by AW = W° — W*. We de- 
note the change in consumers’ surplus by 
AS =S‘- S7. 


A. The Incentive when Side Payments 
among All Firms are Feasible 


If side payments among all firms are feasi- 
ble, then a set of side payments could be 
constructed so that all firms’ profits would be 
increased individually if and only if compati- 
bility would raise joint profits; the private 
incentives are given by the change in in- 
dustrywide profits under. either compatibility 
technology.2 The change in social welfare, 
AW = An + AS, so the social and private in- 
centives will diverge when the move to com- 
patibility changes the level of consumers’ 
surplus. Since S(z) = z?/2, consumers’ 
surplus will go up if and only if output does. 
By Proposition 4, we know that output and, 
hence, consumers’ surplus will rise with the 
move to full compatibility. Thus, if Ar > 0, 
then AW = Ar + AS > 0. 


PROPOSITION 6: When compatibility costs 
are purely fixed costs, any move to complete 
compatibility that raises industry profits is so- 
cially beneficial. 


Proposition 6 states that firms’ incentives 
for compatibility are not socially excessive. 
In fact, they may be inadequate. Since AS 
>0, AW > Arv. If the industrywide costs of 


®Instead of payments made in return for not achiev- 
ing compatibility, we might see expenditures on legal 
proceedings aimed at blocking the move to compati- 
bility. 
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compatibility, F, satisfy Aw < F < AW, then 
the private firms will fail to adopt a socially 
desirable system of compatibility. The reason 
is that the firms cannot appropriate all the 
benefits of compatibility.” 


PROPOSITION 7: Even when arbitrary side 
payments among all firms are feasible, profit- 
maximizing firms may fail to achieve complete 
compatibility in cases where complete compati- 
bility is socially optimal. 


A similar pair of results can be derived 
from Proposition 5 for markets in which the 
initial equilibrium entails z < A and compat- 
ibility is increased (although not necessarily 
to industrywide compatibility). This result 
too relies om the fact that the move to’ in- 
creased compatibility raises total output un- 
der the stated conditions. 


B. The Adoption of an Industry Standard 


When the compatibility mechanism is the 
adoption of an industry standard, the firms 
must jointly decide to make their networks 
compatible. Any firm can veto the move to 
compatibility. Therefore, if no side payments 
are feasible, the standard will be adopted if 
and only if all firms joining the standard 
benefit from its creation. If we assume that 
firm i bears a cost F, to adopt the standard 
and that side payments are infeasible, then 
adoption will occur if and only if Ar, > F, 
for all adopters of the.standard. 

Suppose that side payments are feasible 
only when made among firms achieving com- 
patibility. Such side payments might take the 
form of licensing fees or compensation for 
the expenses of making the products compat- 
ible, for example. In this case, a sufficient 
condition for achieving compatibility with a 
standards technology is that the joint profits 
of the firms achieving compatibility rise. 


°This result is analogous to the fact that a monopo- 
list may be unable to earn a positive profit by providing 
a socially useful product if there are fixed costs and he 
or she cannot perfectly price discriminate. 
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It is clear that, when the compatibility 
technology is a standard, allowing cost shar- 
ing will raise the likelihood of the firms 
choosing compatibility. If each firm prefers 
adoption of the standard (Av; > F, for all i), 
then the firms in aggregate will (© Aw, > LF), 
while the converse is not true. Thus, we can 
strengthen Proposition 6: 


PROPOSITION 8: The private standardiza- 
tion rule is more stringent when cost sharing is 
infeasible than when it is feasible. The set of 
cases in which the firms fail to adopt a socially 
beneficial standard is therefore larger. It re- 
mains true that any privately profitable in- 
dustrywide standard is desirable. 


To see the effect of cost sharing, suppose 

that there are only two firms in the industry. 
The compatibility equilibrium is symmetric, 
so the firm with the smaller incentive to 
adopt a standard is the one with initially 
higher profits, that is, the initially larger pro- 
ducer, say firm 1. If the initial equilibrium is 
symmetric and F = F,= F, then A, — 
Ar, — F and the presence or absence of cost 
sharing or other side payments is irrelevant. 
If the initial equilibrium is asymmetric, how- 
ever, the condition for standardization, Az, 
> F is strictly more stringent than the adop- 
tion condition with side payments, Ar > 2F. 
The problem is that the larger firm will lose 
market share to its smaller rival as a result of 
standardization. If it can unilaterally block 
standardization, it may do so, despite the 
fact that its rival and consumers would bene- 
fit. Permitting cost sharing and other side 
payments will help alleviate the problem of 
insufficient private adoption incentives for 
moves to complete compatibility. 

When the compatibility increase is to less 
than complete compatibility, private incen- 
tives may be excessive, and such cost sharing 
may exacerbate the problem. There are two 
reasons why private incentives may be exces- 
sive. First,.when the increase is to less-than- 
complete compatibility, total output and 
consumers’ surplus may fall, so that Ar > 
AW. Second, there will be some firms that 
are not members of the groups making their 
products compatible. As shown in the proof 
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of Proposition 5, these firms may produce 
less output and thus have lower profits in the 
new equilibrium. Absent side payments from 
these firms, the firms considering compatibil- 
ity will not take the losses of other firms 
(X;4;47,<0) into account. The social in- 
centives, “however, depend on the profits of 
all firms; AW = Ar; +È; p; Arr, + AS. 


PROPOSITION 9: When the increase in 
compatibility leads to less-than-industrywide 
compatibility, the private. incentives to stan- 
dardize may be excessive. 


C. The Construction of an Adapter 


In the adapter case, a firm unilaterally can 
act to make its product compatible with those 
of another network. In contrast with the 
adoption of an industry standard, if side 
payments to block compatibility are not 
feasible, then the adapter will be constructed 
as long as at least one firm earns increased 
profits from compatibility. When the com- 
patibility mechanism is an adapter, the most 
reasonable assumption about the costs of 
compatibility is that the firm that constructs 
the adapter is the only one to bear the cost, 
F. Thus, firm i’s private incentive to con- 
struct an adapter is Av; — F, while the social 
incentive is Ar, +}; ;Ar,+AS-— F. The 
difference, Ar_; + AS, may in general be 
either positive or negative, implying that 
firm i’s incentives to construct an adapter 
may be too low or too high from a social 
welfare point of view. 

To see how the private and social incen- 
tives differ, suppose there are only two firms. 
Since the smaller firm in the initial equi- 
librium has the most to gain by the move to 
a symmetric equilibrium with compatibility, 
we need look only at the incentives of a firm 
with an initial market share of not more than 
50 percent—firm 2, say. Since Ar, > Ar, the 
private decision will be to become compati- 
ble if and only if Ar, > F.1° Compatibility is 


10 We are ignoring the possibility that the firms play a 
waiting game in which each hopes {in vain) that the 
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socially optimal if and only if AW> F. The 
divergence between the social and private 
incentives is given by AW — Ar, = Az, + AS. 
By Proposition 4, we know that AS > 0; the 
fact that consumers enjoy some of the benefits 
of compatibility tends to make the private 
incentives too low. On the other hand, it is 
not true in general that Av, > 0, so we can- 
not conclude in general that the private 
adoption decision is too conservative. 

One case in which the private adoption 
incentives are too low is when the initial 
equilibrium is symmetric. In that case, Az, = 
Am, so that if Av, > 0 for one firm, then the 
change in profits is positive for the other firm 
as well. As a result, AW > An, whenever 
Az, > 0, and we have 


PROPOSITION 10: Suppose there are only 
two firms (or coalitions). If the incompatibility 
equilibrium is symmetric and there are no side 
payments, then the private incentives to con- 
struct an adapter are too low. 


When there are only two coalitions, per- 
mitting side payments to share the costs of 
the adapter would promote efficiency when 
the incompatibility equilibrium is symmetric. 
The adapting coalition confers benefits both 
on its rival, which free rides on compatibil- 
ity, and on consumers. Side payments can 
help solve the free-riding problem, but (by 
Proposition 6) still leave the firms with in- 
sufficient incentives. 

When the incompatibility equilibrium is 
asymmetric, it is possible that the initially 
larger firm (which does not build the adap- 
ter) loses so much market share when the 
smaller firm builds an adapter that its profits 
fall, that is, Ar, < 0. If this effect dominates 
the increase in consumers’ surplus, that is, if 
Av,+ AS <0, then AW < Am, and firm 2’s 
compatibility incentives are excessive. The 
increase in firm 2’s market share at the ex- 
pense of firm 1 is a private gain for which 
there is no corresponding social benefit. 


other will build an adapter even though each would 
privately benefit from building the adapter itself. 
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PROPOSITION 11: Suppose there are only 
two coalitions. A coalition with an incompati- 
bility market share of less than 50 percent 
may have socially excessive incentives to con- 
struct an adapter. 


This result is most likely to obtain when 
the incompatibility equilibrium entails one 
coalition having a very small market share, 
as in the monopoly equilibrium. 

When the means of achieving compatibil- 
ity is the construction of an adapter, one 
firm may attempt to make the networks com- 
patible even though the other firms would 
prefer that the networks remain incompati- 
ble. In such cases, the latter firms may be 
willing to make expenditures to block com- 
patibility, perhaps through legal channels 
(currently, there are numerous court cases 
involving video game and personal computer 
compatibility). It is not possible to say in 
general whether such expenditures promote 
or diminish efficiency. In some cases, Az, < 0, 
Az, > F, and AW < F as noted in Proposi- 
tion 11, and firm 1’s ability to block the 
adapter will raise efficiency (if the blocking 
costs themselves are not too high). In other 
cases, Aa,<0, Am, > F, and AW> F, so 
blocking the adapter would reduce social 
welfare, even if the blocking costs are zero. 
For a given cost and demand structure, one 
can determine whether AW exceeds F or not, 
but it is not possible to determine this rela- 
tionship simply on the basis of Az, exceed- 
ing F. 


D. Extensions and Generalizations 


We have made some restrictive assump- 
tions in order to simplify our analysis of the 
incentives for network compatibility. It is 
useful to put the results that we have ob- 
tained into perspective by discussing the gen- 
eral nature of the divergence between the 
social and private incentives to achieve com- 
patibility. Essentially, there are two sources 
of distortion. In making its compatibility 
decision, each firm ignores the effects that 
this move will have on: 1) the level of con- 
sumers’ surplus; and 2) the profits of the 
other firms. 


438 THE AMERICAN ECONOMIC REVIEW 


Consider the first effect. When the move to 
compatibility raises consumers’ surplus, the 
firms’ incentives tend to be too low. Con- 
versely, when the move to compatibility 
lowers consumers’ surplus, the firms are bi- 
ased towards compatibility. The change in 
consumers’ surplus can itself be decomposed 
into two components: (a) the change due to 
the shift in the level of total output; and (b) 
the change that arises when the marginal 


consumer values the network.externality dif- 


ferently than does the average consumer. 

(a) The level of consumers’ surplus is an 
increasing function of the level of total out- 
put. When the only costs of compatibility are 
fixed, we showed that the move to complete 
compatibility raises output and, hence, con- 
sumers’ surplus. In this case, Az is less than 
AW. Once we relax the assumption that the 
move to’ compatibility has no impact on 
marginal costs, however, output may be lower 
with complete compatibility than without. 
The adoption of an industry standard or the 
construction of an adapter will necessitate 
the redesign of some or all of the products, 
which may lead to shifts in the variable costs 
of production (either upwards or down- 
wards). Whereas the fixed costs of compati- 
bility do not ‘affect the equilibrium output 
level, changes in marginal costs do. In par- 
ticular, when the increase in marginal costs is 
sufficiently large relative to the network 
effects, total output will be lower under com- 
plete compatibility than under incompati- 
bility. In these cases, consumers’ surplus 
will fall as a result of the move to com- 
plete compatibility and Az is greater 
than AW-—the firms’ joint incentive are 
excessive. !! i 


“In fact, when compatibility raises producers’ mar- 
ginal costs, the firms may use the move to compatibility 
solely as a coordinating device to reduce their joint 
output (i.e. they may have incentives to make their 
products compatible even if there are no network exter- 
nalities). This result is an example of the general theory 
of cost-based facilitating practices (see Steven Salop and 
David Scheffman, 1983; Katz and Harvey Rosen, 1985; 
and Jesus Seade, 1983): in an oligopoly, all firms may 
benefit from jointly increasing their costs because it 
induces them to reduce their collective output, which 
may raise their revenues by more than the increase in 
costs. F 
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(b) The level of consumers’ surplus also 
depends on the relationship between the 
marginal and inframarginal consumers’ val- 
uations of the good. For a given. level of 
output, the firms must set prices low enough 
to attract the marginal consumer. The lower 
is the marginal consumer’s valuation relative 
to the average consumer’s valuation, the 
larger will be consumers’ surplus, . 

In our model, all consumers value the net- 
work externality equally, and all consumers’ 
valuations of the good rise equally when 
compatibility is achieved. Thus, for a fixed 
level of output, the firms can raise prices by 
just this amount and consumers’ surplus is 
unaffected. More generally, consumers may 
differ in their valuations of the network 
externality. If the network externality is 
stronger for the marginal consumer, then the 
move to compatibility will raise his or her 
willingness to pay for the good by more than 
that of the average consumer. For a given 
level of output, the firms will be able. to raise 
the price -by more than the increase in the 
average consumer’s willingness to pay for the 
product. Consumers’ surplus will fall, and 
the joint private incentives will tend to be 
greater than the social incentives. Of course, 
if the network externality is smaller for the 
marginal consumer, then the bias will run in 
the other direction.” 

The change in consumers’ surplus puts a 
wedge between the change in joint profits 
and the change in total welfare. When side 
payments are not feasible, the decision to 
achieve compatibility depends on the indi- 
vidual profit levels of the firms, and there is a 
second wedge. The change in profits may be 
positive for some firms and negative for 
others. As we have shown, the relationship 
between the changes in firms’ profits will 
depend on two factors. First, it will depend 
on their relative changes in market shares 


12It is straightforward, but messy, to extend our 
model in this direction. There is nothing about this 
particular problem that is intrinsic to networks. For 
discussion of the general inability of prices to convey 
information about the preferences of inframarginal con- 
sumers, see A. Michael Spence (1975) and the references 
cited therein. 
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and revenues in moving to compatibility. 
When one group of firms gains market share 
and profits at the expense of another, the 
first group will be biased towards compatibil- 
ity and the latter will be biased away from it. 
Second, the relationship will depend on the 
relative costs of compatibility that the pro- 
ducers incur. When the costs of compatibil- 
ity fall more heavily on some firms than on 
others, there is a free-rider problem that 
tends to bias the firms away from compati- 
bility. 


TV. Conclusion 


We have developed a simple model to 
capture what we believe is a very significant 
element of competition in several important 
markets. Despite this simplicity, some gen- 
eral points emerge. First, the structure of the 
equilibria in our model confirms the impor- 
tance of consumers’ expectations in markets 
where network externalities are present. We 
have subjected expectations to a rationality 
constraint, but the expectations formation 
process remains an important element of the 
market to model explicitly. Given the possi- 
bility of multiple equilibria when products 
are incompatible, firms’ reputations may play 
a major role in determining which equi- 
librium actually obtains. For example, the 
existence of a strong reputation for being a 
market share leader may explain IBM’s rapid 
rise to preeminence in the personal computer 
market. It would also be useful to consider 
firms’ expenditures to influence consumers’ 
expectations, such as precommitments to a 
given level of software. 

Turning to the compatibility decisions, al- 
though we would not want to draw policy 
conclusions at such an early stage in the 
analysis, our model does point to areas in 
which public policy can have an important 
impact. We have shown that the private deci- 
sion will depend crucially on the decision 
locus (whether firms can act unilaterally or if 
consensus is required) and on the feasibility 


13 Here we are assuming that when the compatibility 
technology is an adapter, the costs fali more heavily on 
the adapting firm. 
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of side payments. Public policy can influence 
both of these features. Patent and copyright 
laws are a significant determinant of whether 
the compatibility technology is better mod- 
eled as the joint adoption of an industry 
standard (when patents are strictly and 
broadly enforced), or as the unilateral con- 
struction of an adapter (when they are loosely 
enforced or narrowly applied). From Propo- 
sition 1, we know that if the costs of adapt- 
ing are negligible, and there are no other 
entry barriers, the market will be perfectly 
competitive. 

Allowing firms to make side payments also 
may influence the likelihood of compatibility 
being adopted—upwards when the technol- 
ogy is an industry standard, and either up- 
wards or downwards when the compatibility 
technology is an adapter. The discussion in 
Section III, Part D, also points out the need 
for policymakers to scrutinize the form of 
the side payments or royalties. Per unit 
charges may have the effect of implicit cartels 
by inducing outputs contractions. Finally, 
public policy can affect the costs of compati- 
bility. Antitrust exemptions that allow in- 
dustry groups to get together may lower the 
costs of achieving compatibility and thus 
make it more likely. 

The model here is only a beginning. Ex- 
plicitly. dynamic, multiperiod models are 
needed to shed additional light on the behav- 
ior of markets in which network externalities 
are important. We hope that this paper will 
encourage further research in the area of 
network competition and public policy to- 
wards compatibility. 


APPENDIX 


In the text, we have examined a model 
where a firm’s announcement of its planned 
level of output has no effect on consumer 
expectations. This model can be viewed as 


14 This outcome may not be the socially optimal one. 
Absent the ability to earn rents from its network size 
(through incompatibility), a firm may not have incen- 
tives to make the investments necessary to obtain the 
network. The issues are exactly analogous to those 
encountered in the analysis of optimal patent policy. 
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one in which the firms are unable to commit 
themselves, so that only the output levels of 
the FECE are credible announcements. In 
this Appendix, we consider the opposite polar 
case in which firms can commit to an- 
nounced output levels before consumers 
make their purchase decisions. Firm i com- 
mits itself to output level x; and consumers 
make their purchase decisions by looking at 
v(y;)— p; across all brands. Firm i chooses 
its level of output taking the output level of 
the other firms as given. Thus, we have a 
standard Cournot equilibrium with demand- 
side economies of scale. 

Given total output z and firm output x,, 
firm i has profits of 


x,{A+0(y,)-z}. 


Differentiating with respect to x; the first 
order conditions are 


(Al) A+o0(y,)-2x,- È x, 
Ji 

+x,v'(y;,)=0 for i=1,2,...,n. 
The only difference between equation (A1) 
and our earlier first-order condition is the 
addition of the term x,v’(y,). This term cap- 
tures the fact that firm i can directly in- 
fluence consumers’ expectations regarding its 
network size. x,v’(y;) is positive, so that firm 
i’s reaction curve will shift upwards in com- 
parison with the earlier equilibrium reaction 
correspondence. 

The analysis is essentially unchanged from 
that in the text; we simply substitute v(y,)+ 
x,v'(y;) for v(y;) in firm i’s reaction func- 
tion. Some additional assumptions on v are 
necessary to ensure that this substitute func- 
tion is itself concave. In the case of complete 
incompatibility ( y; = x, for all i), and a con- 
stant elasticity network externality function 
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v(x)=Bx*%, we simply replace v(x) = Bx* 
by vu(x)+ xv’(x) = yx“, where y = (1+ a) 8. 

Qualitatively, the “commitment” equi- 
libria differ from those analyzed in the text 
in the following ways. 1) Each firm’s reaction 
correspondence becomes a reaction function, 
since it can “choose” xf as well as x; (see the 
discussion of Figure 2 in Section II, Part B). 
2) Equilibrium entails greater output, as each 
firm accounts for the x,v’(y,) term, which 
shifts its reaction curve outwards. 3) No 
longer can a firm make greater profits in the 
k +1-active-firm equilibrium than in the k- 
firm equilibrium. 
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Asymmetric Information and Collusive Behavior 
in Auction Markets 


By JONATHAN S. FEINSTEIN, MICHAEL K. BLOCK, AND FREDERICK C. NOLD* 


We present a theoretical and empirical 
analysis of the behavior of a bidder’s cartel 
in a multiperiod auction market in which the 
purchaser is relatively uninformed. Our work 
establishes a tentative connection between 
the economics of information and collusion 
by concentrating on the cartel’s informa- 
tional monopoly, and its ability to both in- 
crease profits and mask its presence by pass- 
ing misinformation to the purchaser. 

In the models we develop, costs are as- 
sumed to be stochastic, and projects awarded 
in adjacent periods to be substitutes for one 
another. As a result, the purchaser will have 
incentive to intertemporally reallocate his de- 
mand, buying more or less of the current 
period’s project, depending upon whether the 
current market price is lower or higher than 
the price which he expects to prevail in the 
future. A purchaser who needs to form such 
price expectations, yet is ignorant about pro- 
duction costs and market structure, will be 
particularly attracted to the auction mecha- 
nism, because the data contained in past 
auctions’ bids can apparently be incorpo- 


rated into an explicit structural model of 


expected future price. In fact, such a 
purchaser may hold auctions frequently 
merely to acquire information. 

Such pleasant appearances are deceiving. 
Once the auction’s bidders become aware of 
the informational use to which their bids are 
being put, they will have incentive to form a 
cartel, thereby extracting a premium for their 
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knowledge by misinforming the purchaser 
and skewing his intertemporal decision mak- 
ing to their advantage. 

In some respects the mechanics of our 
model resemble the case of a multiproduct 
monopolist selling goods that are substitutes 
for one another. What is unique to our anal- 
ysis is the dependence of one of the goods, 
future demand, on price expectations, which 
are an information resource. We are suggest- 
ing that information that is distributed asym- 
metrically among market participants is sus- 
ceptible to the inefficiencies of collusion. In 
some ways ‘the implications of our work are 
considerably stronger than this, because our 
cartel never reveals its true knowledge, and 
thus our market may be more inefficient than 
more standard monopolies, in which the good 
is always traded, albeit at noncompetitive 
prices. Furthermore, by explicitly modeling 
the purchaser’s rational structural approach 
to price forecasting, we point out that com- 
plete rational expectations models may be 
more susceptible to exploitation by informa- 
tional cartels than simpler forecasting tech- 
niques. 

We have tested the implications of our 
model in a case study of North Carolina 
highway construction cartels. The highway 
construction industry is an auction market 
characterized by government procurement 
agencies who are uninformed relative to sup-. 
pliers, and comes complete with a substantial 
record of known collusion in recent years. 
Thus it seems an ideal hunting ground for 
verification of our theoretical findings. 

Our paper proceeds as follows. In Section 
I, we model a multiperiod competitive auc- 
tion market, and describe a Bayesian mecha- 
nism through which the purchaser uses past 
data to improve the accuracy of his price 
expectations. Section II establishes theoreti- 
cal results for the bidders’ cartel which has 
incentive to form in this market: we describe 
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the specific strategies through which the cartel 
can misinform the purchaser, characterize 
the cartel’s optimal short-run and long-run 
behavior, and mention extensions to our basic 
model. Section III presents our empirical 
results in highway construction, and some 
conclusions are offered in Section IV. 


I. The Auction Model 


We begin the presentation of the formal 
model of our multiperiod auction market by 
summarizing its important features. 

In a typical period ż, a single purchaser 
solicits sealed bids that represent unit-cost 
offers on the period t project. After receiving 
the bids, the purchaser chooses the quantity, 
if any, of the period ¢ project that he will 
purchase, and also decides whether or not to 
expend the fixed costs of holding an auction 
in period ¢ +1. Expected costs are identical 
across bidders and periods.! In addition, costs 
stochastically fluctuate, and as a result, the 
low bids received in different periods will 
fluctuate. We assume that projects in adja- 
cent periods are partial substitutes for one 
another; hence, the purchaser will intertem- 
porally substitute demand between periods 
in response to fluctuations in the low bid, 
and so his demand for period t’s project will 
depend not only on the period ¢ low bid, but 
also on his expectation of period t+1’s low 
bid. Since project costs are correlated, the 
purchaser can effectively use the information 
contained in earlier auctions’ bids in forming 
his expectation of the period ¢ +1 low bid. 

To proceed, we define: 

‘=the ith bidder’s. valuation of the 
unit cost of the period ¢ project, 
Q,= the quantity demand by the pur- 
chaser in period ¢, 
' = the ith bidder’s bid in period 1, 
= the purchaser’s estimate of the low 
bid expected in period t, where e, is formed 


1Our empirical work deals with highway construc- 
tion, where each construction project has many line item 
components. Projects will often have common line items, 
correlating their overall values. 
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after the period ż—1 bids have been sub- 
mitted, 
P, = the purchaser’s decision whether or 
not to hold an auction in period ¢, with P, 
made after the period t-1 bids have been 
a 
=the pool of available bidders in 
period! t, 
=the number of actual bidders in 
a t, 
m,= the mean of the valuations v, in 
period ¢ where 
N, 


' 1 
m= ay DY, 


= the variance of the valuations v, in 
period ¢ where 


Note that our assumption that bidders will 
supply any quantity at their unit price bid is, 
in one context, equivalent to the specification 
of a constant marginal cost technology.” 

The underlying uncertainty in our model 
arises because costs stochastically fluctuate 
around a fixed value. Specifically, bidders 
unit valuations v? are independently drawn 
from a common distribution f (with cumula- 
tive distribution function F) according to 
the rule: 


(1) u=ptz; 


N(0, 62). 


The mean p is identical across periods and 
bidders, relating cost estimates of projects 
awarded in different periods. The z! repre- 
sent idiosyncratic fluctuations in bidders’ unit 
costs. Such fluctuations are assumed to result 
both from the transitory cost advantages and 
disadvantages of specific bidders, and from 
the specific attributes of the period ¢ project. 


where p is a constant, 


and zi~ 


If the bidder knows the purchaser’s demand func- 
tion, the open offer may be consistent with a noncon- 
stant cost technology. 
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. Since the z} are normally distributed as 


N(O, 4,7), the v} are also normally distributed 
as N(p,o,).? We will assume that both the 
purchaser and suppliers are aware that the 
us follow a normal distribution, but are 
ignorant of the true cost parameters p and 
o,.* In fact, it is this ignorance that makes 
information acquisition a useful economic 
activity in this market. 

Before continuing, we will without loss of 
generality (see, for example, Charles Plott, 
1980) reorder the valuations v, and the bids 
b, such that vi represents the ith lowest 
valuation, and bi the ith lowest bid. 

The fact that costs are stochastic, along 
with our assumption that projects awarded 
in adjacent periods are partial substitutes for 
one another, leads the purchaser to intertem- 
porally allocate his demand in such a way 
that he buys a lot in periods when the low 
bid is unusually low, reflecting low costs, and 
buys less when the low bid is unusually high, 
reflecting high costs. In particular, the 
purchaser’s choice of Q, depends not just on 
the period ¢ unit price, b}, but also on the 
expected price in period t +1, which we de- 
note e, Hence Q,=Q(bi,e,415 Q1) 
When b? rises relative to the future price 


3Many of our results in fact apply to a much wider 
class of distributions. : 

At this point it might be useful to distinguish be- 
tween what we call production information and market 
information. For our purposes, the former is informa- 
tion on P and o represented by direct observation of 
the production process, while the latter is information 
on these parameters obtained from observations on 
market prices. In the case below we restrict our formal 
analysis to asymmetric market information—an asym- 
metry that in fact is produced by our cartel. While it is 
likely that there is a significant asymmetry in production 
information between the buyer and his suppliers, it is 
not.required for our analysis of cartel behavior. Asym- 
metry in production information may, however, be use- 
ful, as we indicate in the introduction, in understanding 
the underlying structure of the problem. 


5 We are ignoring questions of risk and are assuming ` 


that the purchaser avoids the complexity of working the 
entire Ê distribution. Note that Q, also depends on 
Q,_1, because when Q,_, has been large, Q, tends to 
be lower since the purchaser’s cumulative demand over 
several periods is downward sloping. 
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€,41, Q, falls, so that Q,<0; conversely, 
when the future price e,,, rises relative to 
b}, Q, rises; hence Q, > 0. Moreover, we will 
assume that Q is bounded for all pairs 
(bt, e,+1), and that there exists a bid b? such 
that Q(B, C415 Qy-1) = 9. 

In addition to choosing Q, in period f, the 
purchaser must also decide whether or not 
to expend the fixed costs necessary for hold- 
ing an auction in period ź +1. This decision, 
P,.1, Will in part depend upon how much the 
purchaser hopes to buy next period, which in 
turn depends upon both e,,, and Q; that is, 
P41 P(e,41,Q,). We assume P} <0, Py, < 
0 (P convex in e,,,), P,(61,0,)=0, P, <0, 
and that some x exists such that for all 
e>x, P(e,Q,)=0. 

Thus far in the description of our auction 
market we have pointed out that stochastic 
fluctuations in cost create an incentive for 
purchaser intertemporal substitution, and 
that this intertemporal substitution depends 
upon the comparison of the current market 
price, b}, to the expected future price, e,,). 
We would now like to further point out that 
it is these very same stochastic cost fluctua- 
tions that cause e,,, to be uncertain, and 
thus provide incentive for our purchaser to 
extract the information contained in each 
period’s bids in order to improve his estima- 
tion of e,,,. In fact, much of the remainder 
of this paper will be concerned with how the 
purchaser forms this estimate, and the conse- 
quences of the estimate for the economic 
behavior of the suppliers. 

Since the underlying cost variables in our 
market, p and of, are stationary over time, 
each period’s bids will improve the pur- 
chaser’s ability to estimate e, by providing 
him with “another round” of information. 
Thus, we choose a Bayesian update mecha- 
nism as the most natural method of model- 
ing the purchaser’s estimation procedure. We 
define g, ~ N(0,, 0,7) (with cumulative distri- 
bution function G,) to be the purchaser’s 
best approximation to the cost density f fol- 
lowing the submission of the period t 
bids, and N,,, to be the expected number 
of bidders in period +1. We present the 
mathematical details of the Bayesian mecha- 
nism in the Appendix; however, we sum- 
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marize the mechanism by the expression for 
Cnet: 


(2) Cet a (Meas 


[Wa G(x] g) ax), 


where b( ) is a function relating the expected 
low valuation to the expected low bid. Note 
that b( ) depends not only on the low val- 
uation, but also directly on the expected 
number of bidders. This is the case because 
when bidders follow Nash noncooperative 
strategies in the auction, they will shade their 
bids upwards in an amount dependent upon 
the number of rival bids anticipated.® 

It is clear from (2) that the expected num- 
ber of bidders in period t+1, N,,;, is a 
major determinant of the expected low bid, 
€,+,- Much of the previous auction literature 
has exogenously specified the number of bid- 
ders in the market; we propose to improve 
upon this approach by determining N,,, en- 
dogenously in our model as a function of 
expected market demand, Q,,,. In fact, due 
to purchaser intertemporal substitution, ex- 
pected long-run demand will often not equal 
expected short-run demand, and so we make 
a distinction between 1) the available pool of 
bidders in period ¢+1, which consists of 
suppliers who have made a long-run decision 
to enter the market, and 2) the number of 
suppliers out of this available pool who actu- 
ally submit bids in period ¢ +1. 

The available pool of bidders consists of 
suppliers who have entered the market, and 
expect to remain for several periods. The 
equilibrium number in this pool will be a 
function of the long-run expected demand in 
the market as of period t, Q(€,.4, €r) 
which represents demand at the price e,,,, 
devoid of any short-run substitution effects. 
Specifically, the equation relating current 


®John Riley and William Samuelson (1981) have 
explicitly calculated the Nash function b( ) and its 
embedded shading. It is of the form 


opm oj [APRA be LPO dh). 
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market conditions to the expected pool of 
bidders is assumed to be of the form: 


(3) Riis =R,+ r(O(ers15 e11) R,), 


r20, -l<rn<0. 

Equation (3) implicitly distinguishes between 
the behavior of the R, suppliers already in 
the bidders pool and potential entrants. This 
is a valid distinction when there are assumed 
to be fixed costs of entry and exit. 

We will presume that for each e,,, there 
exists an equilibrium pair (Q*, R*) such thai 
r(Q*, R*)=0, and R,,,=R,.’ Further- 
more, since entry or exit requires a fixed cost, 
r,(Q*, R*) = 0. That is, small fluctuations in 
Q around its equilibrium value will not in- 
duce suppliers to change status. In specifying 
(3) we assume that while the industry is 
constant cost- there is a minimum scale of 
operation. Hence given: that “all firms are 
created equal,” as Q(e,,,,¢,41) rises, the 
number of bidders in the pool that can’ suc- 
cessfully survive also rises. 

When there are fixed costs of determining 
the valuations v, the actual number of sup- 
pliers bidding in period ¢+1, N,,,, will gen- 
erally not equal R,,,, but instead will 
fluctuate because of purchaser intertemporal 
substitution. Specifically, if we summarize 
the period «+1 demand curve as Q,,,, ex- 
pected demand in period ¢+1, then the 
equation for the number of bidders expected 
in period t +1 will be of the form: 


(4) Ñ a= n(n Resi) 


where n,>0,n,>0. 


Equation (3) states that Nia depends up- 
on Q,.,.,; we have already specified that Q,,, 
depends upon e,,;, and that e,,, in turn 
cepeng upon N,+1ı- Thus the three variables 


e1 Ô, and N,,, are interdependent and 


7We say “equilibrium pair” because while Q affects 
the number of suppliers, R, R will also affect Q through 
its effect on N (see below). 
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must be simultaneously determined for our 
auction market to reach equilibrium in period 
t+1. 

Our auction market is now fully described, 
and the description thus far is an accurate 
portrayal of the market under competitive 
conditions. However, since the major point 
of our next section will be to show how a 
bidders’ cartel can drive an informational 
wedge between itself and the purchaser, it is 
appropriate to mention the informational 
aspects of this market that are vulnerable to 
a cartel. First, the purchaser uses past bids to 
estimate the market’s underlying cost param- 
eters p and 9, , as well as the pool of bid- 
ders, R,; as a result manipulation of bids 
can bias his estimates. Second, equation (4) 
describes a short-run entry and exit equation 
that affects the future expected price, e,,;. 
Since a cartel can control who bids, it can 
mislead the purchaser about the sensitivity of 
entry and exit to e,,, by mimicking the form 
of (4) with a “bogus” equation of its own 
choosing. 


II. Theoretical Results 


We have provided a set of behavioral 
equations that describe the functioning of 
our auction market under competitive condi- 
tions. Central to this description is the 
purchaser’s use of the information contained 
in past auctions to improve his forecast of 
the future market price. To the extent that 
the purchaser is successful in applying the 
knowledge he gains from past auctions to the 
prediction of future price, he gains informa- 
tional market power relative to the bidders in 
that he can more effectively manage his de- 
mand over time. As a result, the assumption 
that the auction market is competitive is 


suspect, because it implies that the auction’s. 


bidders collectively provide the purchaser 
with a “free lunch” consisting of their private 
valuations of project costs and market condi- 
tions. Economic theory suggests that such a 
free lunch will scarcely outlast breakfast. Ra- 
tional bidders will find a means of either 
charging the purchaser a premium for their 
knowledge, or, preferably, consistently mis- 
informing him and so preserving their infor- 
mational advantage. 
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In this section we will demonstrate that, 
by forming a bidders’ cartel, the auction 
participants can intentionally pass the pur- 
chaser misinformation about both project 
costs and the short-run entry and exit behav- 
ior of suppliers. Monopolizing market infor- 
mation and distorting the purchaser’s view of 
the auction market will allow the cartel to 
achieve extraordinary profits, even by cartel 
standards, and will in addition mask the 
cartel’s presence and so minimize the chances 
of the cartel being detected. In fact, as our 
argument proceeds, it will become clear that 
an uninformed purchaser’s attempt to gener- 
ate market information through the auction 
mechanism actually encourages the forma- 
tion of a cartel. 

We assume that all available bidders enter 
the cartel, and we concentrate on total cartel 
profits rather than the apportionment of these 
profits to specific cartel members. Our analy- 
sis of the bidders’ cartel proceeds in several 
steps. We begin by showing that by manipu- 
lating the three variables R,, m, and sê, the 
cartel can successfully alter the purchaser’s 
perception of next period’s low bid, e,,.. 
Next we discuss the cartel’s optimal choice 
of e,,, and the low bid, b}; this discussion is 
divided into several parts, first an existence 
proof, then a demonstration of a standard 
period-by-period monopoly as a point of 
comparison with our more sophisticated 
cartel, and finally a detailed presentation of 
our cartel’s short- and long-run strategies. 
Following this, we consider a more general 
cost scenario in which J and o; stochasti- 
cally range from period to period. As we 
shall see, this variability introduces ad- 
ditional noise into the auction market and 
works to the cartel’s advantage. Finally, we 
suggest that by modifying his expectations 
from a fully rational structural model of the 
auction market to a simpler adaptive expec- 
tations mechanism, the purchaser can reduce 
his susceptibility to cartel exploitation. 


A. The Cartel’s Ability to Manipulate ©:+1 


In our multiperiod auction market, the 
purchaser extracts the information contained 
in past auctions’ bids through a Bayesian 
mechanism and applies this information to 
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improved estimation of the expected future 
market low bid, e,,,. Thus, the ability of a 
bidder’s cartel to pass the purchaser misin- 
formation about project costs and market 
conditions depends upon its’ ability to alter 
bids in such a way as to affect the purchaser’s 
estimate of e,,,. In our model the three 
variables through which the period ż bids 
affect the purchaser's estimate of e,,, are 
R, m, and s?. Clearly a cartel consisting of 
all available bidders can arbitrarily pick any 
or all of these variables in period’ ¢, since it 
controls who bids and what they bid. 

Now suppose the cartel wishes to inflate 
the purchaser’s estimate of e,,,; the follow- 
ing theorem shows that this can be accom- 
plished by any one of the three strategies: (a) 
reducing the number of market soppi Rp? 
(b) increasing m,, or (c) decreasing s? 


THEOREM 1: Simple Cartel Information 
Strategies. The cartel can inflate e,,, by (a) 
reducing R, (b) raising m, or (c) reducing 
s?; that is, 0e,,,/0R,<0, 4de,,,/dm, 
> 0, or de,,.,/9s; <0. The case in which the 
cartel wishes to deflate the purchaser ’s estimate 
of @,4, is identical. (For proof, see Appen- 
dix IT.) 


Theorem 1 demonstrates that the cartel 
can essentially manipulate €,41 by manipu- 
lating R,, m, or sê. Obviously the cartel 
can do the same by manipulating a combina- 
tion of all three variables. In fact, since the 
cartel has at its disposal three “instrumental” 
variables with which to affect only one en- 
dogenous variable, it will, each period, have 
its choice from a wide range of alternative 
combinations of R, m, and s? in manipu- 
lating the purchaser’s estimate of e,, ;. 

Note that Theorem 1 forms the basis of 
the empirical tests of our model in the high- 
way construction industry, which we present 


EIn our formulation N,, the actual number of bidders 
in period ¢, does not affect period t +1, whereas R,, the 
number of suppliers, does, because of fixed entry and 
exit costs. However, R, is in some sense unobservable, 
and must be extrapolated from the behavior of N, over 
several periods. For a further discussion of this pens see 
our empirical work in Section II. 


JUNE 1985 


in Section III. We have found strong evi- 
dence consistent with the view that high- 
way bidders’ cartels actually use these strat- 
egies to misinform government procurement 
agencies. 


B. The Cartel’s Choice of b! and e,,, 


Having shown that the cartel can in effect 
“choose” e,,, for the purchaser, we turn our 
attention to the cartel’s maximization prob- 
lem, its choice of an optimal b} and e,,,. To 
begin our analysis of this process we express 
total cartel profits from period ¢ onwards as 


(5) m, =0,(b1— 0) 


+ S PLO by = vi, :) 
i=l (1+ 8)! 


where 6 is the cartel’s discount factor. Since 
Q is bounded from above and below, and P 
effectively bounds e (i.e., y exists such that 
for e > y, P(e,Q)=0), the sum on the right 
of the right-hand side of (5) will be finite—we 
will denote it as J(b}, e,,;). 

Formally, the cartel’s maximization prob- 
lem is 


(6) Max Q, (bt, t413 Q,- 1)(B} = vt ) 


b at 


+ J( bi, e1). 


Since Q is bounded, the implicit constant 
marginal cost technology of the suppliers 
implies that a well-defined interior solution 
exists to this problem: 


THEOREM 2: Existence Theorem. In period 
t, an optimal cartel choice of (bj, e,4.1) exists. 


(This is a standard nonlinear programming 
result; therefore, we omit the proof.) 

In order to relate the behavior of our 
bidders’ cartel to existing theories of collu- 
sion, we begin our analysis of (6) by ‘discuss- 
ing the limiting case in which purchaser deci- 
sions are made independently of ¢,,,, which 
will be the case when there is no intertem- 
poral substitution, dQ /de = 0, and auctions 
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are guaranteed to be held every period, so 
that P,=1 for all ¢. In this situation, auc- 
tions held in different periods have no effect 
on one another, and so, in period ¢, the 
cartel faces a standard single-period mo- 
nopoly market and will only be concerned 
with choosing the single variable b}. Hence 
b} will equal the standard monopoly price 
bm, which will depend upon the unit margin- 
al cost v}, and the purchaser’s demand func- 
tion Q,(b}). Formally, the problem is simply, 


(7) m= Max@,(b})(b; — v), 
b} 


and the J function is independent of 5}. 

When the purchaser’s elasticity of sub- 
stitution between, periods is significant, and 
P, is free to vary, a profit-maximizing cartel 
will not ignore the effect of e,,, on profits 
m. In fact, by distorting the purchaser’s per- 
ception of e,,,, the cartel can earn signifi- 
cantly higher profits than the standard 
single-period monopoly case we have just 
outlined.’ We will characterize this complete 
model, in which the cartel chooses both b} 
and e,,,, by considering the cartel’s short- 
and long-run strategies separately. 


C. Short-Run Cartel Behavior 


When the bidders’ cartel first begins oper- 
ating in our auction market, it will raise both 
b} and e,,, towards their monopoly levels. 
In the simple model we have presented, if the 
cartel were to set e = b}, then it would face 
no risk either of detection or of the purchaser 
abandoning his structural model. In fact, 
however, the cartel will begin by inflating 
€,4, above bl, fooling the purchaser into 
believing that period ¢’s low bid is lower 
than period t+1’s low bid will be, and in- 
ducing the purchaser to substitute future de- 
mand forward into period t. Then, in period 
t +1, the cartel will inflate e,,, above 5},,, 
washing out the negative substitution from 
period ¢+1, again misleading the purchaser 


°The mechanism lying behind this claim is the cartel’s 
ability to shift the purchaser’s demand curve in or out 
by manipulating e,,; in response to variations in cost. 
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into believing that the current market price is 
lower than the expected future market price. 
We will consider the “short run” to consist 
of the periods during which the cartel en- 
gages in this practice of setting e’s above 
b’’s. 

How long the short run lasts will depend 
on the cartel’s perception of when the 
purchaser becomes suspicious about the dis- 
crepancy between e and bt. We will con- 
centrate on the first period. 

In our model, during the cartel’s first 
period it will set e near its upper bound, 
which is the value of e at which the purchaser 
is indifferent about holding next period’s 
auction.!° To see why increasing e,,, above 
b! increases profits, differentiate (6) with re- 
spect to é,,4: 


On, _ IQ, 


Oe 141 








(8) 


In the short run, e can be reset in period 
t+1; as a result, all aspects of the J function 
will be independent of e,,, except P,,.;, the 
decision about holding next period’s auction, 
and Q,,,. Hence: 


(9) 





bii- vha) 





OP, 0,4:(b t+1 — uh) 
1+ô 


Since P, is convex, P will remain at 1 for 
small changes in e, hence 0P,/de =0 for e 
near b', In addition, since e will be reset in 
t+1, Q,,, depends on P,,, only because of 
the constraint on total purchaser demand 
across several periods (i.e, Q,+Q,,, must 
not exceed some bound on demand); as a 


10Tn a more complete model, the risk of detection 
will induce the cartel to choose e at some interior point 
between 5! and e’s upper bound. 
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result, Q,,, which is discounted’ at 1+ 6, 
will never fall more than one-for-one with 
Q,. Thus, (9) will generally be positive. 

We now turn to the question: what is the 
cartel’s preferred way of manipulating e? In 
the short run, reducing the variance of bids 
is the most effective way of influencing e, 
because it not only directly lowers the 
purchaser’s variance estimate o,,;, but also 
increases the weight the purchaser attaches 
to the current period’s bids relative to his 
prior estimates. This implication that a cartel 
will sharply reduce the variance of bids in 
the short run provides the most direct link 
with our empirical tests below in North 
Carolina highway construction. 

There are two ways in which our short-run 
cartel analysis could be significantly. ex- 
tended. First, one would like to predict when 
and where such a cartel will enter an auction 
market. Since the cartel must convince the 
purchaser of a one-time jump in costs, it will 
presumably pick a situation in which the 
purchaser has little past data that is relevant 
to the current auction.!! Second, the question 
arises—what costs will the cartel incur should 
the purchaser abandon his structural model? 
We suggest some possibilities in Part F be- 
low. 


D. Long-Run Cartel Behavior 


As we have pointed out above, in the long 


run, our bidders’ cartel will not be able to. 


consistently inflate e above b! and continu- 
ally induce forward substitution. The pur- 
chaser will eventually realize that his method 
of estimation is incorrect rather than presum- 
ing, as he does in the short run, that he has 
merely misestimated parameters. In fact, in 
order to preserve the purchaser’s faith in his 
structural model of the auction market, which 
is necessary if the cartel is to reap informa- 


11 For example, we would expect cartels to pick situa- 


tions where there is 1) technological innovation which 
sharply reduces real costs; 2) a large shift in demand, 
such as a state.decision to embark on a major road-build- 
ing campaign, 3) a new product, such as the shift in road 
building to interstates; or 4) a substantial and sustained 
inflation. ; 


(10) 


JUNE 1985 


tional profits,!? we will assume that the cartel 
must insure that the bids it submits fulfill the 
following consistency requirements. 

First, on average, the purchaser’s estimate 
of e, must be unbiased, that is, 


T T 
Dee: opt 
: t=0 = 1=0 =} 


We note that, as in the short-run case, b} will 
be chosen at a monopoly level,.although not 
necessarily at the single-period monopoly 
price. 

Second, since the market’s cost and de- 
mand structures are known to be:stationary, 
the purchaser’s estimates of the mean, vari- 
ance, and pool of bidders must eventually 
converge to constant values. Formally, 


(11) lim P{|6,—6;7,,|>e} =0, 
: e~0 i 


P{|o7—o7,,|>e} =0; 





T T 
ber Le, 
: t=0 t=0 = 
Jim 1} o| Sp- | Re =0, 
Rpyi= Rr. 


Third, whatever “estimates the purchaser 
makes of the form of n( ) must be con- 


_ sistently met by the market participants: 


(12) im, Nr= Nestimatea Ors Rz). 


In fact, in the long run; the purchaser will 
expect the entry and exit equation (12) to 
fulfill a zero-profit condition. A bidder’s ex- 
pected profits are 


Qr41 


(b, — v,)—fixed costs of 
Nisi 


submitting a bid. 


12For a demonstration of this fact see Part F below. 
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If we assume that b} — v, equals a constant, !? 
then requiring that long-run expected profits 
be zero is equivalent to requiring that Ô/ Ñ 
converge to a constant value: 


Jim (Ô,+1/(Ñ,+1)) = constant. 


We can now rewrite (12) in a simpler form: 


(12’) jim Nr=Ñr= (constant)(0,-). 

Thus as Ô varies, due to purchasers inter- 
temporal substitution, N must vary pro- 
portionately. However, we note that since 
actual supplier profits are unobservable, the 
purchaser will not know what value the valid 
O/N should equal: he will only know that in 
the long run it should have the same value 
every auction. 

What sort of bids will the cartel submit 
in the long run? First, consider the choice of 
b. Notice that by using its informational 
strategies the cartel can choose o and @ so 
that when this period’s project is the long-run 
average e =€ and =b. Thus, when the low 
bid is b, the auction market is in a stochastic 
equilibrium, because next period’s expected 
price is the same as this period’s actual price. 
Thus _ the purchasers demand function is 
Q(b, b). The cartel’s choice of b is now 
clear: it will pick b to solve the monopoly 
problem of maximizing (b—)Q(b, b). We 
will denote the long-run demand induced 
by this b as Q,, and the expected number 
of bidders next period, when Q =Q, also 
=Q,,as Ny. 

Since the cartel ensures that =b, the 
market will appear completely consistent with 
its competitive structure as modeled by the 
purchaser, and the cartel’s presence will re- 
main undetected. In contrast, a cartel that 
ignores the value of its informational strate- 
gies and inflates only b! to its monopoly 
level, and not e,, will in general fail to satisfy 
(10). To see this, note that in any period b” 


Assuming that b,—v, is a constant amounts to 
ignoring the dependence of shading on expected number 
of bidders. This effect is discussed in fn. 6. 
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must satisfy a pair of conditions: 
(13) 
(14) bv = 


e,=b" or o,Zy t0 =b; 


ae T, 


where Zy, is derived from the standard nor- 
mal power density of Appendix II. Since 
these conditions do not coincide, the b?” 
which satisfies (14) and maximizes profits 
will fail to satisfy (13), unless e, is indepen- 
dently adjusted, and hence the average of the 
b” over many periods will also fail to equal 
the long-run e average. In fact, a cartel which 
only adjusts b! will find that e,, which in- 
cludes all bids, will consistently underesti- 
mate b}; the purchaser will then be tipped off 
to the presence of a cartel. 

Our cartel’s ability to hide itself is not its 
only long-run advantage. Specifically, we can 
investigate how our cartel bids when the low 
bid fluctuates around b, due to fluctuations 
in cost around v. Because unit costs are 
stochastic, our cartel will find that its unit 
profit margin is higher when b! is below b 
than when bt is above b. As a result the 
cartel has incentive to skew the purchaser’s 
intertemporal allocation of demand so that 
he buys more in high-profit/low-cost peri- 
ods, and less in low-profit /high-cost periods. 

We will demonstrate that the cartel can in 
fact intertemporally reallocate the purchaser’s 
demand in this manner. Note that the 
purchaser’s choice of a pair Q, and Q,,, 
depends on the relative price ratio bi/e,,). 
Figure 1 depicts a set of (Q, Ô, +1) indif- 
ference curves and a typical bi/e,,, relative 
price line;. given the current low bid b}, the 
purchaser forms an estimate of e,,,, "and 
chooses Q, and Q, at the point of tangency. 
What is unusual about this utility-maximi- 
zation problem is that e,,, itself depends 
upon Q,,,. Through () €,41,18 a function 
of the parameters 6, 0”, and N.,, and while 
6 and o? will settle down to constant values 
in the long run, N,,, will continue to fluctu- 
ate, according to (12), in response to fluc- 
tuations in Q,,,. As a result, the slope of 
the relative price line b}/e,,, will fluctuate 
as O,,, moves. Specifically, when b! is low, 
0,4; will fall below its long-run average 
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* FIGURE 1. (Qr, Qr+1) INDIFFERENCE CURVES 


value, . denoted as Q, in Figure 1, Cnt will 
then rise, and b}/e,,, ‘will. become: flatter, 
decreasing Q, +1 even more. As Ô, falls, 


e,+ï then falls a bit more, further reduciiig 


Ô,» and so on. However, this effect will 
quickly stabilize because, according to (4), 
the sensitivity of e ‘to Ô rapidly lessens as 
Q departs’ from 0; 4:4 Conversely, when. b; 


is high and Q);, is above On eni ‘will 


fall, further increasing Ô,,1: 
Suppose that the cartel was able to con- 


vince the purchaser that the sensitivity ‘of: 


€,41 to Ô, 41 Was larger than in the competi- 
tive auction. Then when a particularly low ‘b; 
caused Q,,, to fall, the purchaser’s estimate 
‘of e,,, would rise further than ‘the competi- 
tive case, forcing 0,41 to fall further’ than 
the competitive case at the new tangency, 
and increasing Q, Figure 1 presents this 
case, the point Q, corresponds to the cartel- 
induced tangericy. Qp corresponds to a larger 


Q, than Q, does, and hence to- excess inter- 


temporal substitution. 

Figure 2 depicts the possible: Seductive 
ahd collusive e— Ô loci that will generate 
this result. The collusive locus is significantly 
steeper around the long-run ‘stochastic equi- 
librium point (2, Ô) than is ‘the’ competitive 
locus. 


14 The ‘alternative to this stabilization is a' corner 
solution, which does not contradict our theory, although 
it is less interesting. 
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FIGURE 2, THE RELATIONSHIP BETWEEN e AND Ô 


How might the cartel produce the steeper 
locus’ of Figure 2? We ` suggest two ways: 
First, the cartel can increase the long-run’ 
variance’ o. ‘The higher variance means that a 
given fluctuation in Q, that causes through 
(12’), a fluctuation in Ñ, will generate a 
larger fluctuation in e. The cartel can also 
use @ and: Ñ,, the long-run average number 
of bidders, to ensure that Z still equals 5. 
Second, the cartel can manipulate the num- 
ber ‘of bidders.”-Recall that the purchaser 
does not know the slope in (12’) relating Ñ 
to Ô. When this slope is steeper, the sensitiv- 
ity of short-run entry and exit in the. market 
to Ò`’ increases, thus increasing the sensitivity 
of e to-Q. As an example of this, suppose 
that the monopoly solution consistent with 
the competitive Ô — Ñ slope has o = 2; N,= 
4, and ‘6, chosen so that b= 2. The, cartel: 
could then choose 8f so that o°= 2, Ni=6, 


aand b again equals 2. Now consider a typi- 


cal reduction in Ô. If N, falls by 1/2 to 2, 
Ñg will fall by 1/2 to 3. But (Z; — Z) >(Z, 
E Z) where Z; is derived from the standard 
normal power density of Appendix II. Thus 
the cartel’s change:in e, o(Z,—Z;), will 


'SFrom Appendix II, low= oZy + 8. Neglect shad- 
ing, when N = N,, choose 9 so that oZy, + 6 = €. The 
derivative with respect to Ñ, is "(92y/ ANA), > which 
increases linearly with a. e 
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exceed the competitive locus’ induced change, 
0(Z,— Z3). 

Note that the cartel manipulates the 
purchasers estimate of the Ô -— N locus 
without violating the restrictions of his com- 
petitive model of the auction, which is sum- 
marized in (12’). As a result of this, the cartel 
will not reveal its presence. We thus con- 
clude that with proper manipulation of either 
the variance or the number of bidders, the 
cartel can alter the long-run relationship 
between e and Q, inducing excessive pur- 
chaser intertemporal substitution, and earn- 
ing higher long-run profits than in the stan- 
dard period-by-period monopoly case. 

In summary, we have demonstrated an 
informational cartel’s bidding strategy, and 
have shown that in the long run, an informa- 
tional bidders’ cartel will outperform more 
typical cartels on two counts. First, the infor- 
mation cartel will increase profits by increas- 
ing purchaser intertemporal substitution of 
demand; the cartel will accomplish this de- 
mand reallocation by manipulating how 
many of its members bid each period. Sec- 
ond, the cartel will earn these higher profits 
without ever revealing its presence, because 
it will not violate the purchaser’s competitive 
structural model of short-run entry and exit 
in the auction. Specifically, by using its bids 
to control the purchaser’s mean, variance, 
and pool of bidder estimates, the cartel will 
escape detection in the long run, while con- 
tinuing to earn monopoly profits through 
inflated low bids. 


E. Stochastically Varying Costs 


Our model thus far has assumed the sim- 
ple stationary cost structure given by equa- 
tion (1). We conclude our discussion of cartel 
behavior by. pointing out that when the un- 
certainty in production costs are more com- 
plex than this simple case, a wider informa- 
tional gap can emerge between the bidders’ 
cartel and the purchaser, allowing the cartel 
to increase profits even further. 

As an example, consider the case when p 
is known to be stochastically rising over time. 
When the purchaser is uncertain of the trend 
growth rate in p, the cartel can inflate bids 
at a faster rate than costs, allowing its profits 
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to steadily increase. More commonly, how- 
ever, the purchaser will relate the long-run 
price increase in the market to some index 
of economywide inflation, which will impose 
the constraint: 


(15) 


where b= inflation rate; T = purchasers 
perception of the long run. 

In this situation, should the cartel have 
some knowledge of T, it can again increase 
profits by manipulating the “trajectory” of 
P, from the trend a+ bt to a concave form 
in which prices rise rapidly at first, and then 
level off. 

Finally, consider the situation where a 
fluctuates in addition to p. Here the market 
will resemble a “classic” rational expecta- 
tions paradigm in which fluctuations in the 
low-bid market price must be differentiated 
into a permanent component, an increase in 
P, and a transient component, a fluctuation 
in of. We suspect that in this case it will be 
to the cartel’s advantage to fluctuate o? more 
than costs dictate, thereby injecting noise 
into the market. The increase in noise will 
force the purchaser to attribute more of the 
fluctuations in market price to transient dis- 
turbances, and will therefore induce a higher 
rate of intertemporal substitution. 


lim p,= a+ bt, 
to T f 


2 


F. Purchaser Expectations 


All of our results thus far have been ob- 
tained under the assumption that the pur- 
chaser uses a Bayesian mechanism to esti- 
mate e,. We have been careful to point out 
that while the bidders’ cartel will intention- 
ally misinform the purchaser of the parame- 
ters of his structural model, it will whenever 
possible provide bids that are consistent with 
this structure. Should the purchaser abandon 
his Bayesian model of the auction market, 
the cartel may be discovered and/or lose its 
freedom to manipulate e,. 

The Bayesian structure we have presented 
uses the three variables R,, m,, and s? to 
estimate e,,,. This would be the optimal 
approach if the purchaser faced competitive 
producers. Since the variables it uses are all 
“free” instruments under cartel control, they 
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provide the potential for extracting extraor- 
dinary profits from the purchaser. However, 
suppose that instead of the Bayesian ap- 
proach, the purchaser uses a simple adaptive 
mechanism to calculate e,,,. That is, sup- 
pose that, rather than calculating the mean, 
variance, and number of suppliers in the 
auction held during period ż, and inserting 
these numbers into a structural model of 
next period’s auction, suppose the purchaser 
merely forms a weighted average of past low 
bids in determining the expected future low 
bid. Specifically, suppose 


(16) 


o0 
= 1 1 
Cr = Le abii + ob}. 
i=1 


In this case, short-run cartel profits will fall 
because the only means open to the cartel of 
manipulating e, is the low bid b}, and, if 
b} is raised, the purchasers will substitute 


away from period ¢t. Hence, the cartel suffers. 


short-run losses as opposed to the short-run 
windfall as it attempts to raise e, More 
importantly, whereas in the rational expecta- 
tions model the cartel can always exceed the 
standard period-by-period monopoly, in this 
case there is some uncertainty whether the 
cartel can even fully establish itself. The 
cartel must spend a long period of time 
convincing the purchaser to increase his ex- 
pected price to the cartel’s profit-maximizing 
level. Obviously, the longer the cartel has to 
spend inflating the purchaser expectations, 
the more likely the cartel is to fail. Thus one 
clear advantage of the rational expectations 
model for the cartel is the speed with which 
it can train the purchaser to treat the cartel 
price as “normal.” We thus conclude that 
the adaptive expectations model constrains 
the cartel to approach the market’s mo- 
nopoly price gradually, since e, can be raised 
above its competitive level only slowly. And 
while the cartel is struggling to attain its 
monopoly position, various factors may cause 
its disintegration because its short-run profits 
are in this case lower than the long-run case.’° 


6 Clearly, extending our argument implies that when 
costs are more complicated than our simple stationary 
model, adaptive expectations will be even more of an 
improvement over the complete structural model. 
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III. Some Empirical Observations 


The most striking implications of our 
model of collusive behavior is that auction 
market cartels will actively pass misinforma- 
tion to relatively uninformed purchasers. We 
have shown that, as long as purchasers use a 
rational expectations. model to form price 
expectations, cartels will find it in their inter- 
est to manipulate more than simply the level 
of the low bid. We have identified three 
separate strategic variables through which a 
cartel can pass misinformation to a purchaser 
and hence manipulate the purchaser’s esti- 
mate of the low bid. The three variables are 
1) the mean of the bids submitted by cartel 
members; 2) the variance of the bids sub- 
mitted by cartel members; and 3) the num- 
ber of long-run market suppliers. 

To empirically test the proposition that 
cartels do more than raise low bids requires a 
multiperiod auction market in which we can 
contrast competitive and collusive bidding 
patterns, and in which the prevalence of 
collusion was undetected for a significant 
period of time.” An example of a discovered 
cartel that meets these criteria is in highway 
construction. There has recently been an un- 
precedented level of federal antitrust activity 
in this sector. Between 1977 and 1982, the 
U.S. Department of Justice filed more than 
200 indictments against highway contractors 
on charges of collusion. Prior to this period, 
however, antitrust activity in the industry 
had been rather quiescent and what activity 
there had been was quite geographically con- 
centrated.}® 

We note that the informational strategies 
enumerated above will be operative primari- 
ly in the short run, but that the highway 


In a market where collusion is thought improbable, 
the assumption that purchasers use a rational expec- 
tations model of price formation is fully consistent with 
the assumption that purchasers choose an efficient 
mechanism for forming price expectations. 

t8 Specifically, from 1955 to 1964 there was only one 
filing by the Antitrust Division for bid rigging in high- 
way construction, and the defendents in this case were 
acquitted. In 1972 there was a single successful filing in 
Illinois and in 1974 there were seven such filings against 
firms in Illinois. It was not until very late in the 1970's 
and early in the 1980’s that filings in the industry 
became numerous and widespread. 
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construction industry has had a sufficiently 
inflationary cost pattern that the five years 
we are studying may be considered to be a 
succession of short runs. In addition, since in 
highway construction the cartel does not 
control all projects, collusive firms are con- 
tinually having to convince the highway 
department, by using the available informa- 
tional strategies, that their bids are “reason- 
able” and that costs have, in fact, taken a 
once and for all jump. 

The purchasers of highway construction 
are generally government agencies and hence 
detailed records of each auction are avail- 
able. In addition, according to interviews 
with convicted cartel members, the highway 
bidders cartels that were discovered have not 
contained all producers, nor have the cartels 
controlled all bids submitted by members.!? 
Hence, our sample contains both collusive 
and noncollusive bids, and we should be able 
to contrast cartel-controlled bid situations 
with competitive ones to determine if the 
cartel tried to manipulate the purchaser’s 
perceptions of the costs of highway construc- 
tion in accordance with the predictions of 
Theorem 1.7 

Because of data availability we restrict our 
empirical analysis to the state of North 
Carolina.”! In order to assure the plausibility 
of our assumption that the purchaser (in this 
case NC DOT) did not consider collusion a 
major problem, we further restricted the 


sample to projects put out to bid before 1980. 


and hence before most of the indictments 
were filed in North Carolina. Nevertheless, 
the sample generated by these restrictions is 
quite adequate since it contains about 1200 


Y Interviews with convicted cartel members in North 
Carolina yielded data both on cartel membership and on 
which contracts the cartel tried to rig. Interestingly 
enough, cartel members do not always win rigged con- 
tracts since there is some entry on specific projects. 

20 Since the cartel does not contain all potential pro- 
ducers, the cartels’ bid patterns will also aim to distort 
the information of noncartel members. 

2 North Carolina provided us with computer read- 
able data describing all highway contracts let in the state 
during the period 1975-81. The North Carolina data 
contains a project identifier, each bidder and his bid, the 
North Carolina Department of Transportation engineer’s 
estimate of the project’s worth, and assorted project 
characteristics. 
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highway contracts and 25 colluding contrac- 
tors. 

The North Carolina Department of Trans- 
portation (NC DOT) classified each of the 
contracts in the sample as either collusive or 
competitive on the basis of conversations 
with apprehended colluders. Approximately 
45 percent of the contracts were labeled col- 
lusive by NC DOT. In order to analyze the 
data we have constructed the indicator vari- 
able COLLUDE to represent this classifica- 
tion, where COLLUDE is 1 if the bids on 
the project reflected collusion and 0 other- 
wise.” It is important to note that because 
the classification is based exclusively on con- 
versations with bid riggers, our measure of 
collusion is completely independent of the 
actual investigative process by which the offi- 
cials in North Carolina actually discovered 
the cartel in the state.” This is a point that 
assumes some significance once we begin to 
analyze the relationship between this mea- 
sure of collusion and the actual strategic 
variables developed below. 

To assess the extent to which highway 
cartels in North Carolina adopted the strat- 
egies implied by our model, we first had to 
develop empirical measures of these strate- 
gies. The first two strategies (misinforming 
the purchaser as to the mean and variance of 
bids) relate to the bids submitted on a par- 
ticular contract.” However, before the bids 
collected by NC DOT can be used to test our 
model, they must be modified. 


?? Despite NC DOT’s claim that it has apprehended 
and questioned all colluders, COLLUDE may still re- 
flect some erroneous classifications. Such errors tend to 
bias our analysis against finding significant differences 
in the patterns of collusive vs. competitive bid situa- 
tions. 

According to Senior Deputy Attorney General 
Smith of North Carolina, in a personal communication, 
“essentially all labeling of NC highway contracts as 
collusive was based on conversations with bid riggers; 
essentially no contracts were labeled using investigative 
tools.” 

24We ignore the distinction between the bids and 
valuations in our empirical analysis. While we have 
assumed that we receive a random sample of bids that 
consequently reflect a random sample of valuations, the 
relationship between bids and valuations depends on the 
number of bidders anticipated. Since the anticipated 
number of bidders is unobserved, we cannot easily 
transform bids into valuations. 
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The bids in this data set represent highway 
construction projects that vary widely in size, 
from $10,000 to several million dollars. The 
predictions of the theory, of course, refer to 
bids on a similar size project. In order to 
handle this problem, we simply normalized 
the bids in the NC DOT data set by dividing 
each bid by the state engineer’s estimate of 
the project’s worth.” Of course, since the 
engineer’s estimate is an estimate of how 
much the project should cost, dividing it into 
the bids, especially the low bid, does provide 
an indicator (at. least in this short run) of 
how enhanced profits are on a specific proj- 
ect. Moreover, since the normalization in 
part reflects the profit level on the contract 
and profit levels vary systematically with the 
business cycle, this normalization is likely to 
be subject to cyclical variation.” This would 
appear to be a particularly bothersome phe- 
nomenon in our case, since the construction 
industry is notoriously cyclical. To correct 
for this second problem we have regressed 
the normalized low bid against a measure of 
unemployment in highway construction.” 
We have used this regression to adjust not 


25This method of normalization may bias the data 
against the effects we expect to find since the engineer’s 
estimate may tend to be inflated on collusive jobs, 
lowering the value of the normalized bids. If there is any 
systematic difference between the types of jobs that are 
colluded upon and the rest of highway construction, 
then the engineer's estimate for the collusive type of jobs 
will eventually incorporate collusive profit levels. This is, 
of course, the objective the cartel is trying to achieve by 
manipulating the information the purchaser receives. 

26 There are two reasons why a cartel would respond 
to cyclical variations. First, it needs to make its behavior 
look like competitive bidding. Second, the behavior of 
(potential) noncartel bidders forces it to adapt its behav- 
ior to the state of the general construction market. 

?7The measure of unemployment is the number em- 
ployed monthly in construction in a state divided by the 
ratio of annual average employed in that state’s 
construction sector to one minus the annual employ- 
ment rate. We have carried this regression out on a 
national data set of highway contracts in our research 
on the deterrent effects of antitrust enforcement. In this 
national regression we determined a single slope com- 
mon to all states, but separate intercepts for each state. 
Specifically for North Carolina, this regression yields the 
regression RESB/ = bi /e, ~(.775+ .138CYCLE). 
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just the low bid, but all the bids; we denote 
these residuals as RESB}. 

The residual RESB?} is for the low bid and 
is likely (at least in the short run) to be a 
good indicator of cartel activity, that is, a 
good indicator of enhanced profits. The mean 
of the RESB' is denoted RESB and the 
variance is denoted CVBID.” 

The third strategy requires cartel members 
to choose a bidding pattern that will skew 
the purchaser’s estimate of the number of 
long-run market suppliers, R,. While in most 
cases not all bidders for a job are cartel 
members, the cartel can control when its 
members bid, and how often they bid to- 
gether. To understand how this might be 
used to manipulate the purchaser’s sense of 
the magnitude of R,, we present a simple 
recapture model that reflects how the pur- 
chaser might use bid patterns to estimate 
R, Suppose the purchaser has no knowl- 
edge of R,. He holds an auction and receives 
N, bids. In the next period he holds an 
auction and receives N,,, bids where K,., 
of the bids come from firms that also bid in 
period #. A naive estimate”? of R,,. would 
be N,+N,,,—K,.1; an estimate that sug- 
gests that in order to reduce the purchaser’s 
estimate of R,,,. the cartel will want to 
choose N, and N,,, small, and X,,, rela- 
tively large. For a variety of reasons, the- 
cartel may not want to choose N too small; 


28 These calculations include data on noncartel mem- 
ber bids for projects where the cartel attempted to rig 
the auction. While simple, this treatment may mask the 
difference between truly competitive and collusive bid 
situations where large numbers of noncartel members 
bid. This further weakens the RESB, and CVBID corre- 
spondence between m,, and s? the mean and variance 
of the valuations. The name CVBID was chosen be- 
cause the use of the ratio of the bids to the engineer’s 
estimate is similar to calculating a coefficient of varia- 
tion. 

?°For a discussion of recapture models, see Norman 
Johnson and Samuel Kotz (1970, ch. 6). 

3°This estimate is a lower bound on R,4. if we 
assume no firms exit between ¢ and 1+2. A better 
estimator of R,,2, assuming the bidding process is like 
sampling from a hypergeometric distribution, is ((N, + 
1XN,+3)/(K:+1)—1). The variance of this estimator 
depends inversely on N. 
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thus we will focus on constructing a measure 
of K,” 

For each contractor we have constructed 
an index H(i) reflecting how frequently a 
particular contractor bids with a certain select 
group of other contractors, as opposed to 
bidding with a wide variety of other contrac- 
tors. This index for contractor i, H(i), is 
defined as the ratio of the number of differ- 
ent contractors i had bid with over the period 
to the number of bidders, other than i, who 
have also bid on projects that contractor i 
has bid on.” 

To construct a comparable index for each 
contract, rather than each contractor, we take 
the average of the indices for the contractors 
bidding on a project, and denote this con- 
tract index as GROUP. Contracts for which 
the GROUP variable is large correspond to 
small value of K,, in the estimator of R, we 
presented above. Thus, if the cartel strategy 
entails misleading the purchaser about R,, 
GROUP should be significantly different for 
collusive and competitive contracts. 

In the first column of Table 1 we present a 
set of bivariate regressions that relate COL- 
LUDE (independent variable) to the em- 
pirical measures associated with the three 
cartel informational strategies outlined in 
Theorem 1. None of the intercepts are re- 
ported for the sake of brevity. The results are 


31 First, there are institutional reasons why N, cannot 
be made small. Many states require a minimum number 
of bidders for projects of various sizes. Second, N, plays 
a role in modifying the purchaser’s estimate of future 
low bids since it determines the weight which the ¢th 
bids’ mean and variance receive in updating prior infor- 
mation. For North Carolina, collusive bids have an 
average N of about 4 and noncollusive bid situations 
average about 4.5. 

32s an example of the construction of H(i), suppose 
two contracts are let, and contractors A, B, C, and D 
bid on the first contract, and contractors A, B, C, and 
E bid on the second; then H(A) = 4/6. 

BIf cartels form among those firms capable of highly 
specialized work, such as tunnels, we would expect those 
firms to be bidding together regularly even if they were 
bidding competitively. Organizing a cartel among a small 
number of well-known competitors should be relatively 
inexpensive and so may provide a second rationale for 
this indicator of collusion. We will discuss a partial test 
of this proposition later. 
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TABLE 1—BIVARIATE REGRESSIONS BETWEEN 
INDICATORS OF CARTEL STRATEGY AND 





INDICATORS OF COLLUSION 
Dependent Independent Variables? 
Variables COLLUDE INDRES 
RESB 030 - 
(3.56) 
RESB - 124 
(15.7) 
CVBID — .020 - 
(—8.23) 
CVBID - — 024 
(—9.32) 
GROUP +.746 - 
(-17.7) 
GROUP - —3.81 
(— 8.00) 
Number of 


Observations 1135 1135 


*The coefficients divided by estimated standard er- 
rors are shown in parentheses, 


remarkable support for our model of cartel 
behavior. Every coefficient is signed accord- 
ing to the predication of our theory and is 
statistically significant. The mean (RESB) of 
submitted bids are higher on bids labeled 
collusive,” the variance of the bids (CVBID) 
are less on collusive bids and the frequency 
with which bidders on a project have bid 
together (measured by the relative smallness 
of GROUP) is greater for collusive than 
noncollusive bids.*° 


34It is interesting to note that the results relating 
RESB to collusion do not simply reflect the effect of 
RESB', the low bid, on the mean of the bids (RESB). 
The results relating COLLUDE and RESB are essen- 
tially the same when the low bid is omitted from the 
calculation of RESB. Another indicator of the indepen- 
dent manipulation of RESB by the cartel is the relation- 
ship between RESB and RESB! in this sample. The 
bivariate regression between RESB and RESB' is 
RESP =.118+.460 RESB? (21.5), where the number in 
parentheses is the coefficient divided by its estimated 
standard error. Since the average number of bidders on 
a collusive contract in North Carolina is four, we would 
expect a coefficient on RESB! of approximately .25 if it 
was only the low bid that was moving the mean. 

35The two potential “flies in the ointment” here are: 
1) the possibility that what we are observing is not the 
influence of collusion on strategic variables, (RESB, 
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In the second column of Table 1 we repeat 
the same bivariate regression with an alterna- 
tive indicator of collusion. Here we classify 
the bids as collusive or noncollusive, not on 
the basis of whether they have been labeled 
as such by NC DOT, but rather by the 
magnitude of RESB'. As we noted above, 
RESB' is an indicator in the short run of the 
degree of profit enhancement embedded in 
the low bid. The variable INDRES repre- 
sents the classification of projects by the size 
of RESB'. The variable INDRES is 1 if the 
value of RESB! is positive and zero other- 
wise.*© While this indicator of collusion is 
just that, an indicator, and not an actual 
identification of collusive contracts, it is use- 
ful. One potential problem with the variable 
COLLUDE is that it undoubtedly involves 
some misclassifications, especially omissions 


CVBID, and GROUP), but rather the mechanism by 
which the collusive contracts in the sample were iden- 
tified; or 2) that RESB, CVBID, and GROUP are 
simply proxies for the cost of collusion. If the collusive 
contracts were identified by the level of bids, or by the 
variability of bids, or by the degree to which contractors 
bid together, we might be observing the classification 
scheme instead of the impact of cartels on the levels of 
these variables. The fact that the collusion projects were 
actually identified by conversations with convicted bid- 
riggers and not investigative techniques makes this much 
more a potential than actual problem in all but the case 
of GROUP and even here the possibility is quite remote 
(see fn. 37). On the second point that RESB, CVBID, 
and GROUP are reflections of the cost of collusion and 
not necessarily evidence of informational strategies being 
used by the cartel, we note that our empirical results are 
basically unaltered when we control for type of contract. 
If some types of contracts are more easily colluded upon 
because they represent a recurring and quite standard 
type of project, then perhaps measures such as CVBID 
and GROUP are simply indicators of the ease of collu- 
sion. The invariance, however, of our empirical results 
to type of project, at least as recorded by NC DOT, 
suggests that this is not the case. 

*°Because in the short run the purchaser’s expecta- 
tions haven’t been fully “inflated” and RESB' is a 
collusive bid, RESB' will, in the short run, be positive 
for the cartel. Moreover, since in our sample not all 
contracts are collusive, e, will reflect both collusive and 
noncollusive information and RESB' will tend to be 
positive for collusive contracts and negative for competi- 
tive contracts. The latter is the case simply because the 
purchaser’s estimate e, is contaminated by the cartel’s 
misinformation and hence a competitive bid will gener- 
ally come in under the estimate. 
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of contracts that were rigged but were not 
identified as such. The variable INDRES is 
unlikely to have the same classification bias. 
Moreover, the use of INDRES eliminates 
any possibility that the strategic variable 
GROUP is also the variable that generates 
the classification.” As is apparent from the 
results in Table 1, using JNDRES as an 
indicator of collusion does not alter the re- 
sults at all. All signs are as expected and all 
coefficients are significant.** 

Another and perhaps somewhat more 
powerful approach to testing our model of 
cartel behavior is to consider how well our 
indicators of strategy jointly predict collu- 
sion. If our model is correct, then the proba- 
bility that a contract is collusive should in- 
crease in the mean of the bids (RESB) and 
decrease in both the variables CVBID and 
GROUP. A direct test of the power of our 
model when all three strategies are consid- 
ered simultaneously is presented in Table 2. 
We include RESB' in this logit estimation 
basically as a control to see if the other 
strategic variables have independent predic- 
tive power. Again, the result of this empirical 
test conforms reasonably well to the predic- 
tions of our model? When considered 


37While GROUP was not used by NC DOT to 
identify bid-rigging, it might be acting as proxy for the 
convicted bid-riggers memory in naming collusive con- 
tracts. The use of INDRES eliminates the possibility 
that the correlation between collusion and GROUP 
results from the classification process. 

38It is interesting to note that the magnitude of the 
coefficients on CVBID, perhaps the most intriguing of 
the informational variables, is almost identical in both 
regressions. 

3t is surprising that there is enough independent 
variation in the RESB} and RESB to support separate, 
statistical significant coefficients for both variables. This 
may reflect the fact that even rigged auctions are not 
entirely under the control of the cartel since they cannot 
keep noncartel members from bidding, and occasionally 
winning contracts. We have explored the issue of whether 
some of our indicators of collusive bidding are merely 
proxies for the type of project. We found similar results 
when we restricted the sample to particular types of 
jobs, such as those involving primarily resurfacing of 
existing highways. Similar results obtain if, rather than 
using COLLUDE, we classify contracts as collusive if 
they are won by a firm indicted for collusion. RESB is 
insignificant in the multivariate model. 
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TABLE 2— MULTIVARIATE LOGIT RESULTS? 


Dependent 
Independent Variable 
Variables COLLUDE 
-RESB' 1.99 
(2.27) 
RESB 3.46 
(3.18) 
CVBID — 53.9 
(—5.83) 
GROUP ~ 22.0 
(-13.5) 


The estimated asymptotic standard errors divided 
into the coefficients are shown in parentheses. 


jointly, the three indicators of strategy RESB, 
CVBID, and GROUP are all related to the 
possibility of collusion in the manner sug- 
gested by our model and, more significantly, 
they show up as independent indicators of 
collusion even where we control for what is 
perhaps the best indicator of cartel activity 
in the short run, RESB'. , 

As noted above, in the short run, the cartel 
is in the process of manipulating the pur- 
chaser’s expectations and its low bid will be 
above the purchaser’s estimate of the proj- 
ect’s cost. Moreover, since our sample con- 
tains both collusive and competitive con- 
tracts, the low bids on competitive contracts 
will tend to be below the purchaser’s esti- 
mate of costs. This will be the case because 
while the purchaser’s estimate is contam- 
inated by data from collusive contracts, the 
bid itself in competitive contracts is simply a 
reflection of underlying costs. Hence, as we’ve 
noted previously, the magnitude of RESB? 
itself can be used in the short run as an 
indicator of the likelihood of collusion on a 
specific contract. 

To the extent that the magnitude of RESB! 
is an indicator of collusion, our model sug- 
gests that it, like the direct indicator of collu- 
sion, COLLUDE, ought to be predictable 
from the value of RESB, CVBID, and 
GROUP. A test of our assertion concerning 
the predictability of RESB is provided in 
Table 3. The results again are remarkably 
consistent with the implications of our the- 
ory. Moreover, since the dependent variable 
here is the magnitude of the low bid (RESB') 
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TABLE 3—~MULTIPLE REGRESSION RESULTS? 


Dependent 
Independent Variable 
Variables RESB! 
RESB 1781 
(31.2) 
CVBID —1.84 
(—21.9) 
GROUP — 023 
(~ 5.26) 
Constant —.014 
Number of 
Observations 1135 
R? 53 


4See Table 1. 


and not whether the contract was identified 
as collusive, the results cannot simply reflect 
the fact that variables such as RESB, CVBID, 
or GROUP were used to identify collusion in 
the sample. 

Overall, the empirical tests on the North 
Carolina data provide substantial support 
for our model. Cartels in practice appear to 
do more than simply raise the low bid on 
specific projects; they appear to be actively 
engaged in misinforming purchasers. 





IV. Conclusion 


In this paper we have investigated the 
impact of asymmetric information on the 
character and extent of collusion in mul- 
tiperiod auction markets. Our analysis sug- 
gests that cartels will be especially pernicious 
in markets where information transmittal is 
potentially important. In such markets, car- 
tels are likely to seriously impede if not 
entirely block the flow of accurate informa- 
tion through the market. Cartels in these 
cases appropriate the returns to superior in- 
formation, and they do this not by dissemi- 
nating the information, but rather by sup- 
pressing it. Cartels restrict not only the supply 
of traditional commodities, but also the flow 
of accurate information. 

The passing of misinformation to the 
purchasers would appear, from our analysis, 
to be an extremely important aspect of cartel 
behavior, especially cartels operating in auc- 
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tion markets. In this regard, it is quite signifi- 
cant that we are actually able to observe this 
behavior in what is one of the most collu- 
sion-prone industries, road building. The em- 
pirical evidence that we have been able to 
assemble on bid-rigging in North Carolina 
road building indicates that cartels do in fact 
attempt to misinform purchasers. The evi- 
dence here indicates that cartels do more 
than simply raise the minimum bids on the 
specific projects. 


The specific problem we chose for detailed 


analysis in this paper is a very common one. 
Essentially, we examined the problem of how 
a purchaser evaluates whether any specific 
offer represents a “good buy.” While we 
study this problem in the context of an auc- 
tion, the reader, we assume, will appreciate 
the generality of this concern. Judging 
whether a particular offer is a good buy or, 
in our case, whether a low bid is attractive, 
will be important to a purchaser whenever 
the prices facing him have an important sto- 
chastic component and whenever he has sig- 
nificant possibilities for intertermporal sub- 
stitution. 


APPENDIX I 


Here we derive the Bayesian estimate of 
the expected future low bid, e,,,. Let g, 
denote the best subjective approximation to 
‘the true cost density f prior to period ¢’s 
auction. Following Fisher (see George Box 
and George Tiao, 1973), the equation relat- 
ing g, to the best approximation to f subse- 
quent to period t’s auction, g,,;, may be 
written 


(A1) g:ai(*) =A(B, 0} |data)g,(x). 


Under competitive conditions the bids bi 
form a Nash noncooperative equilibrium in 
the auction market such that no individual 
bidder ‘has any incentive to deviate from his 
bid bi. when all other bidders follow their 
Nash strategies and bid b/, j # i. In general, 
the bids bÌ are a function of both the number 
of bidders in the market, N, and the true 
valuations vi. Given N, bi is known to be a 
strictly increasing, and hence invertible func- 
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tion of the valuation vi“ furthermore, the 
function relating vi to bi can be explicitly 
calculated. Therefore, when the period ¢ bids 
b, are submitted, the period f valuations v, 
can be exactly determined. 

Armed with the bidders valuations v, and 
the knowledge that the density f is normal, 
the update equation (A1) is particularly sim- 
ple:* g, should be chosen normal in each 
period; and, if g, is distributed normal 
N(6,,6,), then g,,, is distributed normal 
N(6,4.15 9-1), With 


(A2) z (w,8, + Nm,)/(w, + N,) 


41 


w,N,(m,— 0) 
(w+ N)? 


2 
2 u Wie 


= + 
0,41 w + N, 


+e 


where w, = w,_, + N,- N, = number of bid- 
ders in period z. 

To estimate the expected low bid in period 
t+1, the revised density g,,, is combined 
with the estimate of the expected number of 
bidders in period ¢+1, N,,,, which is given 
by equation (4). The density of the expected 
low-bid valuation 5} is then 


(A3) low (x) 


a Nard 
= 141(1—- G,41(x)) g(x). 


Finally, the expected low bid in period ¢+1 
is then simply the expectation of (A3) cor- 
rected for the distinction between the low 
valuation, and the Nash low bid: 


(A4) e417 b(Ñ, z1 


S Raal- Gaala) gml) d). 


40 See, for example, Plott. 
4lFor an exposition of this result see Box and Tiao 
(ch. 1). 
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APPENDIX H 


Here we prove Theorem i 


(a) 6 /9R, <0; (b) . de,/am,: >0; 


~ (o) be, /as? <0. 


PROOF: 

In this proof we ETR assume that R A 
m,, and s? may be chosen completely inde- 
pendently of one another, meaning that we 
consider the effects of any one of these three 
variables on the other two to be 0. 

From (2), 


e,=b{ N,41,low(N, t+ Mp St P) 


where Tow 


ae oa cee 
a xN,41{1- G,4,(x)}™™ “Brai(x) dx. 





Thus 
dlow \ ON,,, OR 
d Brh a GAEL dR 
€, = (> + by Îi, Ea IÈ IR, t 
dlow dlow 
+ a 96... aoa bazz 3o 2 do,,.;. 
O41 


From Appendix I and equations (3) and (4): 


OR,.,0N,41 > 0: 
OR AR, 41 l 


N, sia 
46,44 = aN. dm, > 0 for positive dm, 


N, 
w, + N, 





2 on 
doy, a 


(See 


2 
EN, +a?) <0 


—2w,(m,— 6,) dm, 


for ds? < +N, 
t 


ox a\ l 
and x8(x) = [2041+ 441]6(%) = 
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From footnote-6 it follows directly that b, < 
0, 5,>0. Thus, we need only show that 
3 Tow/ Ñ, +1 <0, dlow/06,,, > 0, and 
dlow/ 00,7, , <0, and the results will follow. 

_ Consider. the standard normal density 
o(x) ~ N(0,1), and its associated cumulative 
distribution... function .®(x).. Let Zy = 
E{min(x,;...,X.)} where the x, ~ identically 
and independently distributed $(x).: Now 
consider g(x) ~ N(6,44,67,;) and cumula- 
tive distribution function G, (x). Set 


e Yn) b 


where y; ~ identically and independently 
distributed g(x). Then l 


low = E{min(y,,. 


low = a xNg(x)[1—-G(x)]* 7" ax. 
=% 
Now define $ = (x — 6,,,)/0,43. Then 
6 
dx = 0,,, då, (x)= (7 set Vor 


G(x) z TE g 9,41)/ 641}; 





t+1 


Substituting yields 


Tow= Nf 044,80(8)[1- @(x)] "ae 


eo. 
+ ON f $,(%)[1— 6(%)] NT dx 
~% 
= 0412y + 8,44. 
Using the well-known result (see Maurice 
Kendall and Alan Stuart, 1968, ch. 14) that 
Z,=Z, <0 for all N>1, and, Zy < Zy: 
for all N, it follows directly that 


ô low 








eR dlow o, alow _ 4 
ON, 44 06,44 Í 00,1 ` 


(Note that 3 Tow/ 3af., <0 requires m, > 8, 
which follows from ĝlow/38,,, > 0.) 
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Unemployment Duration and Incidence: 1968-82 


By HAL SIDER* 


Cyclical changes in unemployment are a 
predominant feature of the labor market. 
Between 1973 and 1975, and again between 
1979 and 1982, unemployment rates in the 
United States increased by roughly 70 per- 
cent. The labor market has further witnessed 
a large secular increase in unemployment 
over recent years. Between business cycle 
peak years 1969 and 1979, for example, un- 
employment rates increased by 65 percent. 
Such fluctuations and trends necessarily de- 
pend on the flows of workers into and out of 
unemployment. This paper examines the ex- 
tent to which cyclical and long-term varia- 
tions in aggregate unemployment refléct 
changes in the incidence of new spells and 
changes in average spell duration for those 
out of work. 

A central issue in the analysis is the esti- 
mation of the length of completed unem- 
ployment spells from data on spells yet in 
progress. The construction and interpreta- 
tion of such statistics has been at the heart of 
much recent debate on the dynamics of un- 
employment.! Previous duration estimates 
generally have been based on the assumption 
that unemployment reflects steady-state con- 
ditions; that is, that flows into and out of 
unemployment are constant over time. This 


*U.S. Commission on Civil Rights, 1121 Vermont 
Avenue, NW, Washington, D.C. 20425. I thank John 
Cogan for many helpful discussions. I also thank 
Joe Antos, Arlene Holen, Michael Horrigan, Richard 
McDonald, George Neumann, John Raisian, Andy 
Sparks and the referees for their comments and assis- 
tance. Any errors, of course, are my responsibility. The 
research reported here was undertaken while I was at 
the U.S. Department of Labor. The views expressed are 
my own and do not necessarily represent the position or 
policies of the U.S. Department of Labor, or the U.S. 
Commission on Civil Rights. 

1George Akerlof and Brian Main (1980, p. 885), for 
example, ask whether unemployment is better described 
in terms of stocks of people unemployed for long peri- 
ods of time, or rather in terms of flows of persons whose 
spells of unemployment are quite short. 
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assumption is inappropriate for the analysis 
of cyclical fluctuations and long-term trends. 

The paper first examines methodological 
issues in deriving estimates of the incidence 
and duration of completed unemployment 
spells. A modeling framework is developed 
and implemented based on aggregate prob- 
abilities that individuals continue in unem- 
ployment from one month to the next. The 
procedure does not rely on the restrictive 
steady-state assumption. The data that un- 
derlie construction of U.S. unemployment 
statistics for January 1967 through Decem- 
ber 1982 are applied to the nonsteady-state 
model and are reapplied in the steady-state 
setting. Comparison of the estimates derived. 
from these models indicates that calculations 
based on the steady-state framework sys- 
tematically underestimate duration during 
recessions and overestimate duration at cy- 
clical peaks. The paper then focuses on non- 
steady-state measures of duration and inci- 
dence to explain fluctuations and trends in 
total unemployment. The results indicate that 
changes in duration play a very important 
role in explaining these phenomena. 


I. Measuring Unemployment Duration 
and Incidence 


For many years, the Bureau of Labor Sta- 
tistics has reported the average length of 
unemployment spells in progress. This mea- 
sure, however, provides little direct evidence 
about the fully realized length of unemploy- 
ment spells. Conceptually, the average dura- 
tion of a completed spell can be determined 
by tracing an entering cohort through their 
unemployment experience.” The size of an 
entering cohort is denoted f(0) and the vec- 
tor f(x), 0 < x <n, represents the number of 


2See John Carlson and Michael Horrigan (1983) for a 
clear discussion of various duration measures and prob- 
lems in interpreting these statistics. 


462 THE AMERICAN ECONOMIC REVIEW 


individuals remaining in unemployment after 
each of x periods, where n is the maximum 
number of periods in unemployment. The 
average duration of a completed spell is sim- 
ply the sum of these spells weighted by their 
completed length divided by the number of 
individuals that make up the cohort. In dis- 
crete terms, this can be written 


a) sof Nesey) 


The process can be restated equivalently in 
terms of the probabilities of continuing in 
unemployment from one period to the next 
where p, = f(x)/f(x—1): 


(2) S=(1- P1)+2p,(1— p2) 
+3p,p,(1— p3)+... 


=1+ py + Pi P2+ PiP2P3+ 


or, more generally, 


6) s=E s| Tala- r 


xe] 


where py is the probability of being in the 
initial cohort (and equals unity). The product 
of the p,’s and (1— p,) is the share of the 
original cohort that ants unemployment after 
x periods. The function g(x) weights exiting 
individuals by the length of their completed 
spell. (In (2), g(x)=x; although, as de- 
scribed below, this function can take a more 


general form.) Derivation of (3) does not ° 


require an assumption of steady-state condi- 
tions. Evaluation of (3) using current con- 
tinuation rates yields an estimate of the ex- 
pected spell duration for a synthetic cohort 
of individuals entering unemployment. It re- 
flects the average completed spell duration 
that would be incurred if current continua- 
tion rates were maintained into the future. A 
variant of (3) based on this concept is esti- 
mated below. 
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The level of unemployment observed at 
any time depends on past and present values 
of f(0), the size of entering cohorts, and past 
and present values for the vector of con- 
tinuation rates. It is important to note, 
however, that if f(0) individuals enter unem- 
ployment each period and continuation 
probabilities are constant over time (i.e., the 
economy is in a steady state), then total 
unemployment at any point in time can be 
expressed: 


(4) U=f(0)+ pif(0)+ Pip2f(0)+..., 
and 


(5) U=S-f(0). 


That is, under steady-state conditions, un- 
employment can be expressed as the product 
of incidence and average completed spell 
duration. 

Implementation of nonsteady-state dura- 
tion measures (such as (3)) requires estimates 
of continuation probabilities which can be 
derived only by observing the behavior of 
individuals or a cohort over time. However, 
if it can be assumed that unemployment 
reflects steady-state conditions, cross-section 
data on spells in progress can be applied to 
the problem of estimating completed dura- 
tions.? In a steady state, the number of peo- 
ple leaving unemployment is equal to the 
number entering unemployment at any time 
and the duration distribution of spells in 
progress is constant. In such an equilibrium, 
differences in the observed number of in- 
progress spells of successive weeks duration 
reveal the probability that a member of the 
cohort remains unemployed an additional 
week. If steady-state conditions hold, mean 
completed spell duration can be calculated: 


fle.t) 
(6) = oy" 


where f(x, t) denotes the number of individ- 
uals unemployed for x periods duration at 


3This result was first discussed by Hyman Kaitz 
(1970), who provides an excellent intuitive and algebraic 
derivation of the steady-state model. 
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time t. In a steady state, the number of 
individuals unemployed for x periods is con- 
stant so, f(x,t)=f(x) for all x,z and 
S’= 8, 

If steady-state conditions do not hold, then 
estimates based on this assumption will be 
biased. If unemployment is rising, then 
{(0,t) > f(0) and S’<S..In this situation, a 
cross-section distribution of in-progress spells 
by weeks duration is weighted too heavily by 
newer (and shorter) spells. The implicit con- 
tinuation probabilities underestimate the true 
ones, resulting in underestimates of com- 
pleted spell lengths.* When business condi- 
tions are improving, the cross-section distri- 
bution is weighted excessively by longer spells 
which results in overestimates of mean com- 
pleted spell length. Thus, estimates based 
on inappropriate steady-state assumptions 
dampen actual fluctuations in duration over 
the business cycle. 

Other authors have focused on the average 
completed spell length for the currently un- 
employed, as opposed to average duration 
for an entering cohort (George Akerlof and 
Brian Main, 1981). The completed spell 
length for this group is comprised of current 
plus remaining duration. Under steady-state 
conditions, persons are interviewed, on aver- 
age, halfway through their unemployment 
spell, so simply doubling the average dura- 
tion of spells in progress reveals the mean 
completed length of these spells. When 
steady-state conditions do not hold, however, 
the “doubling” estimator can be biased. The 
cyclical pattern of the bias is similar to that 
described above. In a recession, continuation 


‘Consider the very simple example in which two 
individuals enter unemployment each period and the 
probability of remaining unemployed an additional 
weeks is .5. In equilibrium (weeks t, +1), a cross 
section of different cohorts yields continuation rates 
identical to those derived by tracing a cohort over time. 
If the size of an entering cohort increases, however, 
calculations based on a cross section of cohorts under- 
estimate the true (constant) continuation rate and thus 
underestimate duration. 


Number Unemployed 
week ¢ t+1 t+2 


i 2 2 3 
2 is ae 


Duration 
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rates are rising and expected remaining dura- 
tion on average exceeds the average current 
duration. A complementary bias is intro- 
duced when business conditions are improv- 
ing. 

Finally, steady-state methods can also bias 
estimates of the incidence of new spells. In a 
recession, the product of current incidence 
and mean completed duration exceeds the 
current level of unemployment because the 
newer, larger entering cohorts have not yet 
had time to filter through the entire duration 
schedule (U<S-f(0,t)). If average com- 
pleted spell duration is known, steady-state 
estimates of incidence (J’) calculated as the 
ratio of total unemployment to average 
completed duration (from (5)) will be bi- 
ased downward in recessions (I’ = (U/S) < 
f(O, t)). The bias is reversed during periods 
of economic expansion. In this way, steady- 
state techniques may also dampen cyclical 
fluctuations in incidence. In practice, how- 
ever, as discussed above, steady-state dura- 
tion estimates can be biased which in turn 
can introduce an offsetting error in incidence 
estimates. In a recession, for example, S’< S 
so (U/S’)> (U/S) < f(0,t). The resulting 
cyclical nature of the bias in incidence esti- 
mates is ambiguous. 

A large majority of attempts to analyze 
aggregate trends in unemployment duration 
and incidence have relied on steady-state 
techniques. These estimates have often been 
derived by fitting a smooth curve—often the 
gamma density—to average annual data on 
the number of spells in progress of various 
durations. The shape of this curve yields an 
implicit set of continuation rates for groups 
of individuals unemployed different lengths 
of time. The parameters of this function yield 
estimates of mean completed spell duration. 
This methodology, which essentially ap- 
proximates equation (6), was developed by 
Hyman Kaitz (1970) and formalized by 
Stephen Salant (1977). Akerlof and Main 
(1980) applied these techniques to devel- 
op estimates of mean completed spell du- 
ration estimates for U.S. unemployment 
for 1948-78. Others, including Kim Clark 
and Lawrence Summers (1979) have imple- 
mented duration estimates based on con- 
tinuation rates derived from longitudinal data 
(the gross-flows figures from the Current 
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Population Survey) and have thus avoided 
the steady-state assumption. However, the 
data that form the basis of these estimates 
are generally not available in a time-series 
long enough to permit evaluation of secular 
and cyclical trends.® 


fi. Data and Model Specification 


Experiments with alternative methods for 
estimating the duration and incidence of un- 


employment spells are based on the monthly. 


unemployment estimates of the Bureau of 
Labor Statistics.’ Aggregate unemployment 
totals classified by reported weeks of spell 
duration (covering weeks 0-99) from January 
1967 through December 1982 are utilized. 
These data reflect weighted counts from the 
Current Population Survey (CPS). These 
schedules also serve as the basis of published 
unemployment duration schedules, which are 
reported in terms of intervals (less than 5 
weeks, 5—10, 11-14, 15-26, 27+).° 

The full schedule of in-progress spells is 
dominated by a pattern of spikes that reflect 
response bias among individuals in the sam- 
ple. Local modes occur at durations cor- 
responding roughly to monthly, quarterly, 


5Nicholas Kiefer, . Shelly Lundberg, and George 
Neumann (1983) find that estimates of the duration 
distribution of completed unemployment spells derived 
from this type of data are sensitive to the assumed 
functional form. Although estimates of mean duration 
are fairly robust, alternative forms yield differing esti- 
mates of tail probabilities. 

An exception is J. K. Bowers and D. Harkess (1979) 
who estimated expected completed spell durations that 
rely on less-restrictive assumptions for biannual data 
from the British unemployment register for 1963-73. 
Norman Bowers (1980) has used the gross-flows data 
from the CPS to develop steady-state estimates of ex- 
pected completed spell duration for 1969-79. 

7 Unemployment is defined to include individuals who 
are not working but have actively searched for a job in 
the past four weeks. The CPS questions on duration 
refer to the number of weeks since the onset of an 
individual’s current (uninterrupted) spell. Unemploy- 
ment spells can end ‘with either employment or depar- 
ture from the labor force, 

8 Implementation of these intervals in duration mod- 
els incorporates the fact that, due to rounding pro- 
cedures, reported intervals (<5,5-10,...) reflect ac- 
tual intervals (0-4.5,4.5-10.5,...). Alternative interval 
schedules outlined below also account for rounding rules. 
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half-yearly, and yearly points in the schedule. 
Few people, for example, report spells of five 
weeks duration relative to the number wha 
report spells of four or six weeks. This pat- 
tern must be accounted for (and smoothed) 
in deriving either steady-state or nonsteady- 
state measures of completed spell duration. 
Consistent with this pattern of response bi- 
as, recent studies by James Poterba and 
Summers (1983) and by Norman Bowers and 
Francis Horvath (1985) reveal frequent. er- 
rors in reported labor force status, un- 
employment duration and reasons for un- 
employment in the CPS. These insights are 
gleaned from the CPS reinterview surveys 
and matched longitudinal files on individuals 
who, due to the rotation group structure of 
the CPS, continue in the sample in consecu- 
tive months. The authors conclude that these 
problems may severely limit the reliability of 
econometric analyses focusing on matched 
longitudinal files. However, the offsetting na- 
ture of many reporting errors and the stabil- 
ity of rotation group bias tends to mitigate 
(though not eliminate) the impact of such 
errors on aggregate data, such as those 
utilized below.’ 

Problems and irregularities in the data have: 
made the estimation of completed spell dura- 
tion nearly as much an art as a science. Due 
to problems in fitting a smooth curve to the 
irregular weekly duration schedule, Kaitz and 
many subsequent analysts have utilized the 


*Both Poterba-Summers and Bowers-Horvath show 
that individuals in the CPS sample in consecutive 
months who report unemployment in both months tend 
to overstate increases in duration. This bias can affect 
the magnitude of duration estimates but does not neces- 
sarily affect cyclical duration patterns. For example, 
individuals classified as new entrants or reentrants to 
unemployment appear to overstate duration more than 
those classified as job losers and job leavers. However, 
the share of total unemployment made up by entrants 
and reentrants declines during recessions, a pattern that 
works counter to observed cy¢lical fluctations in dura- 
tion. Analysis of reinterview surveys by Poterba- 
Summers and Alfred Tella (1976) indicate that unem- 
ployment tends to be underreported as unemployed 
individuals are often classified as out of the labor force. 
Tella also finds more underreporting during recessions. 
The cyclical effect of such underreporting on duration 
estimates, however, is unclear as the location of such 
individuals in the duration schedule is not known. - 
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published duration interval data as the basis 
of their estimates. The implementation of the 
nonsteady-state model (equation (3)) is also 
based on an interval representation of the 
underlying data, but the intervals are re- 
defined to correspond roughly to integer 
multiples of the monthly sampling window 
(0-4 weeks, 5-8, 9-12, 13-26, 27-39, 40-52, 
53-75, 76-99). 

With such an interval selection, a set of 
continuation rates can be derived by compar- 
ing adjacent interval populations in consecu- 
tive months. These continuation rates, in 
turn, are used to evaluate duration. For ex- 
ample, pı, (the probability in month ¢ of an 
individual continuing from his first to second 
month of unemployment) is calculated sim- 
ply as the number of people in their second 
month of unemployment (at time f) as a 
proportion of the number of individuals in 
their initial month of unemployment in 
month t—1: p,,=A(1,t)/h(0,t-1).’° The 
aggregate probability of continuing in un- 
employment from the second to third month, 
and from the third to fourth month, etc., is 
calculated in a similar fashion. In this 
‘manner, a full set of continuation rates that 
exhaust the duration schedule can be derived 
for each month in the sample. 

Implementation of equation (3) further re- 
quires specification of g(x), the function that 
weights individuals leaving unemployment by 
the appropriate completed duration. If spells 


This contrasts with the implicit steady-state esti- 

mate: Py = h(l, t)/h(0, t). 
More specifically, continuation probabilities are 
calculated through the following transitions: 
< 5 weeks in month t—1 to 05-08 weeks in t 

05-08 weeks in month t—1 to 09-12 weeks in t 

09-12 weeks in month t —1 to 13-16 weeks in ¢ 

13-26 weeks in month ¢ —3 to 27-39 weeks in ¢ 

27-39 weeks in month t —3 to 40-52 weeks in t 

40-52 weeks in month t —3 to 53-65 weeks in ¢ 

53-75 weeks in month t—6 to 76-99 weeks in t 

76-99 weeks in month t—6 to 100+ weeks in ¢ 
The 100+ category is defined as one-half of the total 
reporting 99 weeks, the truncation point in the data. 
These intervals more fully characterize the long-dura- 
tions tail of the distribution of in-progress spells (rela- 
tive to the BLS schedule) and slightly reparameterize 
shorter durations. Longer intervals at longer durations 
are necessary to smooth spikes in the data at 26, 52, 75, 
and 99 weeks. 


SIDER: UNEMPLOYMENT DURATION 465 


end, on average, halfway through the month 
then g(1) would equal .5; g(2) would equal 
1.5; etc. Actually, the average departure date 
is somewhat before midmonth because as the 
month progresses, fewer members of the 
original group remain and the absolute size 
of the outfiow declines. Specification of g(x) 
relies on the assumption that the probability 
of exit for individuals remaining unemployed 
is constant over the course of a month.!? 

Intervals selected as integer multiples of 
the sampling window have the property that 
the transition weeks in the schedule (weeks 4, 
8, 12, etc.) generally correspond to spikes in 
the data. The published intervals fully in- 
corporate transition weeks with adjoining 
intervals of shorter duration. This is not 
completely appropriate because spikes at 
transition weeks likely include individuals 
who underreport as well as some who overre- 
port true duration. Accounting for this prob- 
lem requires an algorithm to allocate transi- 
tion points between adjacent intervals. The 
simple rule used below is to allocate these 
weeks equally across adjacent intervals. 

Estimates of completed spell duration are 
evaluated using current continuation rates 
and weights, (p,,,,8(x,t)). The resulting 
measure reflects the expected completed spell 
duration of a synthetic cohort that enters 
unemployment and faces current economic 
conditions throughout their unemployment 
spell. In this sense, the expected duration 
Statistic permits estimation of long-run re- 
sponses to steady-state changes in the macro- 
economic climate. 

The assumptions required for construction 
of this statistic are less restrictive than those 


12A similar point has been noted by James Luckett 
(1979). Assuming constant exit rates from each cohort 
within a month; one-half of eventual exits over the 
month have left when g(x) = In((1+ p,)/2)/in( px). 

13 Because calculation of long-duration continuation 
rates requires lags of more than one month, estimates of 
expected spell duration will tend to lag slightly current 
conditions. The bias, however, is likely to be relatively 
small due to the small share of spells that reach long 
durations and the relative stability of continuation rates 
at long durations. Expected duration measures have also 
been implemented by Clark and Summers (1979), Bowers 
and Harkess, and Bowers. 
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for the steady-state model, but are important 
nevertheless. More specifically, it is necessary 
to assume that steady-state conditions hold 
over the sampling interval. That is, it is nec- 
essary to assume that entrants to unem- 
ployment arrive at a constant rate and face 
constant exit probabilities throughout the 
interval period. This assumption, however, 
allows estimation of weekly inflows into un- 
employment. Specifically, the number of in- 
dividuals observed with less than five weeks 
unemployment at time t, h(0, 1), can be con- 
sidered as the result of a renewal process that 
reflects a weekly continuation rate p¥ (de- 
rived from the estimated monthly continua- 
tion rate for individuals in their first month 
of unemployment, p,) and the number of 
individuals, N, that entered unemployment 
each week over the course of the month. 
Assuming four weeks per month: 


(7) h(0,t)=N(1+ pt + pt? + př). 


This expression can be solved for N, yielding 
an estimate of the average weekly incidence 
of unemployment for each month of the 
sample.!* 


III. Comparison of Alternative Estimates 
of Duration and Incidence 


This section compares steady-state and 
nonsteady-state estimates of the completed 
duration and incidence of unemployment 
spells derived from aggregate unemployment 
data. First, steady-state duration estimates 
are derived using data defined in a manner 
that conforms with the nonsteady-state 
model; next, biases in steady-state measures 
are examined by comparing these estimates 
with nonsteady-state results. 

The first step in the evaluation process is 
to examine the sensitivity of published 
steady-state results to changes in the parame- 
terization of the duration intervals. The basic 
framework of Salant is reproduced utilizing a 


144 similar point is noted by George Perry (1972). 
‘Estimation of N is based on the average of 4.3 weeks 
per month. 
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nonlinear least squares algorithm to estimate 
the parameters of the gamma density from 
average annual data on in-progress spells. 
First, the results of Akerlof and Main, that 
were based on standard published duration 
intervals, are reestimated. The reproduced 
results (not reported) are very similar to those 
reported by the authors except for 1973, for 
which the recalculated spell duration is 71 
percent of the original and for 1976, for 
which the model fails to converge.5 For 
other years, recalculated mean “durations 
average 98.5 percent of those reported by 
Akerlof and Main. The steady-state results 
are also robust with respect to respecification 
of the duration intervals. .Reestimation on 
this basis results in mean completed spell 
durations that are, on average, 1.5 percent 
shorter than those derived using the pub- 
lished schedule. !® 

Allocating transition weeks between adja- 
cent intervals, however, has a substantial im- 
pact on duration estimates. Because these 
transition weeks are no longer grouped with 
weeks of shorter duration, the revised distri- 
bition is less compressed toward shorter 
durations. This yields higher continuation 
rates and longer average durations. Allocat- 
ing transition points equally between adja- 
cent periods increases mean duration by an 
average of 34.1 percent. This change affects 
the levels but not cyclical patterns in the 
steady-state estimates. The simple correla- 
tion between annual measures of spell dura- 
tion based on alternative treatments of tran- 
sition weeks exceeds .99. 

Before presenting the nonsteady-state esti- 
mates of expected completed spell durations, 
the set of continuation probabilities that un- 
derlie these estimates is examined (Table 1). 
The estimates reveal the oft-noted pattern 
that the aggregate probability of remaining 


The results of the analysis of the sensitivity of 
steady-state duration estimates are available on request 
from the author. 

l6This difference is attributable to the reparameteri- 
zation of the shorter intervals, not the more detailed 
specification of the long-durations tail. Results based on 
a more detailed specification of the tail and standard 
shorter intervals are identical (to the tenth of a month) 
to the base results. 
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TABLE 1—AGGREGATE MONTHLY PROBABILITIES 
OF CONTINUING IN UNEMPLOYMENT 
(Nonsteady-State Estimates) 


Month of . - : 

Unemployment 1969 1975 1979 1982 
1 Al 57 51 59 
2 » 51 64 +55 65 | 
3 ; .59 . 3 63 14 
46 ` 61 .75 64 .74 
7-9 72 83 78 85 
10-12 © 94 97 .94 .97 
13-18 i .92 96 89 94 


19-24 . .90 97. ~ 92. 97 


Note: Calculations described in text. 


unemployed increases with duration. Con- 
tinuation rates fall a bit at longer durations, 
a pattern that. may reflect an increased likeli- 
hood of withdrawal from the labor force for 
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the very. long-term unemployed. Continua- 
tion rates also follow a distinct cyclical pat- 
tern, rising during recessions (in. 1975 and 
1982, for example).: This cyclical pattern is 


observed for each duration-specific group. 


Annual means of completed spell dura- 
tions estimated by, steady-state and non- 
steady-state.methods are presented in Table 
2. The reported estimates are based on iden- 
tical interval specifications and treatment of 
transition points in the underlying data. The 
results show that nonsteady-state measures 
are, in general, slightly higher than steady- 
state estimates and that the magnitude of the 
difference is related to business cycle. condi- 
tions. More specifically, the largest wedge 
between steady-state _ and nonsteady-state 
measures is observed in years.of deteriorat- 
ing business: conditions. (1970, 1975, 1982). 


an) 


TABLE 2— ALTERNATIVE DURATION AND INCIDENCE MEASURES 





Expected Completed Spell Duration Weekly Inflow 
(weeks) a (thousands) 
Steady Nonsteady Steady - Nonsteady 
State* State? State® State? 

1968 6.1 6l. À 462 - 439 
1969. . 6.1 6.2 464 445 
_ 1970 : . 71.0 8.2 584 561 
1971 : 8.8 9.8 570 l 555 
1972 i 8.3 8.7 588 561 
1973 = we De Loe R | 606 . 566 
1974 : i ' TA 8.4 697 660 
1975 ‘ 11.3 ' 14.6 702 691 

1976 i ` 105 “113 705 è 667 
1977 ` i 95 9.6 _ 736 696 
1978 - sa 8.3 8.3 747 701 
1979 — : 8.0 8.3 767 719 
1980 ET 95 10.5 804 771 
1981 9.6 10.8 862 > 808 
'1982 11.4 143 _ 937 3 902 
Coefficients of Variation:® l oe 

Unadjusted: > : 91 256 _ 192 .193 

Detrended: .135 -202 .041 .049 
Cyclical Elasticities: f -1.9 —3.2 — 40 ~.64 

(53) (58) (26) (26) 


“Derived from nonlinear least squares estimates of gamma dano based on intervals 


(0-4, 5-8, 13-26, 27-39, 53-75, 76-99, 100+). 
. bEstimateş of equation (3) based on same intervals. 


bi 


“Derived from equation (5) using steady-state duration estimates. 


4 Derived from equation (7). 


Standard deviation divided by mean of series. 
‘Derived from regression of log of annual unemployment measures on JP/* (deviations 
from trend in log of the Industrial Production Index). Standard errors are shown. in 


parentheses. 
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This is consistent with the discussion in Sec- 
tion I. 

As a result, the steady-state measure (S’) 
exhibits considerably less variability over 
time than the nonsteady-state estimate (S). 
For example, the coefficient of variation for 
the annual nonsteady-state model is .26 com- 
pared to .19 for the steady-state result. The 
magnitude of the bias introduced by steady- 
state techniques can be summarized in re- 
gressions of the log of annual duration mea- 
sures on a trend term and business cycle 
indicator [PJ*, that is constructed as devia- 
tions from trend growth in the log of the 
Industrial Production Index. The results (also 
reported in Table 2) indicate that a 1 percent 
decline in ZPI* increases the nonsteady-state 
measure by 3.2 percent. The corresponding 
increase in S’ is 1.9 percent. The difference 
between the estimates is significantly related 
to business cycle conditions.!” 

Despite the cyclical nature of the bias, in 
years of improving business conditions, the 
steady-state estimates do not exceed the non- 
steady-state measure. One reason for this is 
related to the secular growth in unemploy- 
ment that has resulted from increased growth 
in the labor force and apparent trend in- 
creases in the “full-employment” unemploy- 
ment rate.'® Steady-state methods are biased 
downward by trend growth in unemploy- 
ment because the cross-section distribution is 
weighted too heavily by the newer and thus 
shorter spells. This growth accounts for a 
sizeable share of the “cyclically adjusted” 


17A similar cyclical bias is observed in estimates of 
completed spell duration for the currently unemployed. 
The steady-state measure is calculated as twice average 
current duration of in-progress spells. A nonsteady-state 
counterpart can be calculated by adding the average 
current duration of in-progress spells to an estimate of 
expected remaining duration. The latter measure is con- 
structed by evaluating an expected duration equation 
(similar in concept to equation (3)) for each cohort of 
the currently unemployed and then taking a weighted 
average of this measure over all cohorts. A 1 percent 
decline in 7PI* increases the “doubling” statistic by 1.4 
percent and the nonsteady-state measure by 1.9 percent. 
The difference in these measures is significantly related 
to IPI*. 

18See Joseph Antos, Wesley Mellow, and Jack Trip- 
lett (1979) for a discussion and review. 
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difference between steady-state and non- 
steady-state measures.!? 

Table 2 also presents steady-state and 
nonsteady-state estimates of the incidence of 
new unemployment spells. The steady-state 
incidence measure is defined using the 
equality in (5) and the steady-state duration 
measure; the nonsteady-state incidence mea- 
sure is estimated from (7). The two series are 
roughly similar in magnitude and variability. 
The steady-state measure is larger by an 
average of 5 percent and the nonsteady-state 
measure is somewhat more variable, al- 
though both measures are less variable than 
the duration statistics. Regressions of the log 
of annual incidence estimates on JPI* and a 
linear trend indicate that a 1 percent de- 
crease in JPI* increases the steady-state 
measure by .4 percent and the nonsteady- 
state measure by .6 percent. The difference 
between the incidence measures is again sig- 
nificantly related to JPJ* indicating that 
steady-state methods dampen estimates of 
cyclical fluctuations in incidence. 


IV. Trends in Unemployment Duration 
and Incidence 


Analysis of secular and cyclical fluctua- 
tions in unemployment requires analysis of 
variation in its components. This section ex- 
amines in a bit more detail secular and cycli- 
cal changes in unemployment based on the 
nonsteady-state measures of incidence and 
duration derived above. Trends in incidence 
and duration are described first; the long-run 
impact of business conditions on unemploy- 
ment is then analyzed and the share of such 
fluctuations attributable to incidence and 
duration is examined. 

Various unemployment indicators for 
1968-82 are summarized in Table 3. Unem- 


19 Business cycle “peak-to-peak” average monthly un- 
employment increased by roughly 8 percent annually 
between 1969 and 1979. Experiments with mean con- 
tinuation rates were performed to simulate the size of 
various cohorts under this level of unemployment 
growth. Steady-state estimates based on the simulated 
data underestimate the true duration—which is constant 
by assumption—by about 3 percent, although this figure 
is somewhat sensitive to the assumed timing of the 
increase over the course of a year. 
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-TABLE 3—-UNEMPLOYMENT INDICATORS: 1968-82 
Expected 
: Completed 
Expected Spell- 
Completed Duration 
Unemployment Average Spell for Currently Weekly . Incidence 
Rate Unemployment Duration . Unemployed Infiow` Rate IPI* 
a) (2) (3) (4) (5) (6) (7) 
1968 3.6 2822 61 18.2 433 55 .005 
1969 3.5 2835 62 17.4 440 54 022 
1970 4.9 4092 8.2 20.1 555 67 — .036 
1971 5.9 4996 9.8 25.1 549 65 — 046° 
1972 5.6 4843 8.7 25.0 554 64 .015 
1973 48 4306 7.3 20.6 559 .63 .069 
1974 5.5 5078 8.4 21.3 653 :71 .039 
1975 8.4 ` 7827 14.6 32.7 684 73. —.081 
1976 7.6 7289 11.3 32.4 660 69 — .007 
1977 6.9 6857 9.6 28.3 689 70 .024 
1978 5.9 6049 8.3 24.1 693 `- 68 053 
1979 5.7 5965 8.3 23.1 712 68 .069 
. 1980 7.0 7452 10.5 26.4 763. 71 .006 
1981 7.4 8080 10.7 29.2 801 74 .005 
1982 9.7 10681 14.3 35.9 903 82 —.107 





Source: Bureau of Labor Statistics for cols. (1) and (2). 
Col. (2) Shown in thousands. 
Col. (3) Nonsteady-state measures of expected duration for an entering cohort (shown in weeks). 
Col. (4) Nonsteady-state measure for currently unemployed (shown in weeks). 
Col. (5) Nonsteady-state measure of incidence (shown in thousands). 
Col. (6) Incidence measure divided by average monthly labor force (shown in percent). 


Col. (7) Deviations from trend growth in the log of the Industrial Production Index. 


ployment and unemployment rates increased 
substantially over the period. This long-term 
increase is attributable as much to lengthened 
spell durations as to the increased incidence 
of unemployment spells. Between peak busi- 
ness cycle years 1969 and 1979, for example, 
- average unemployment increased about 110 
percent while the incidence of unemploy- 
ment spells increased by only 64 percent.” 
The average unemployment rate increased 63 
percent over these years while the incidence 
rate (calculated as the ratio of weekly inci- 
dence to average monthly labor force) grew 
by just 26 percent. The expected duration of 
unemployment spells increased by 34 percent 
over this period. 

Cyclical changes in unemployment are 
composed of fluctuations in incidence and 


` 204s a basis for comparison, average monthly initial 
claims for unemployment compensation increased by 94 
percent between 1969 and 1979. 


average spell duration. Changes in duration, 
in turn, depend on variability in the underly- 
ing sets of continuation rates. A series of 
experiments is performed (similar to those 
reported in Table 2 for analyzing the cyclical 
bias in steady-state methods) in which the 
log of the continuation rates estimated for 
each month in the sample are regressed on a 
distributed lag of JPJ*, a time trend, and 
month-specific dummy variables.’ The re- 
sults indicate that continuation rates are more 
cyclically sensitive at shorter durations (see 


21The incidence model incorporates a 3-month dis- 
tributed lag of /PI*; the duration model a 6-month lag; 
and the unemployment and unemployment rate models 
are based on a 12-month lag. Lag lengths were selected 
by testing restrictions on models incorporating longer 
lags. Similar models were estimated by Clark and 
Summers (1981) to explain employment variability. 
Estimation included a correction for first-order serial 
correlation. Similar models were estimated utilizing 
BEA’s index of coincident indicators to measure busi- 
ness cycle conditions and yielded very sinilar results. 
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‘TABLE 4— VARIABILITY IN UNEMPLOYMENT MEASURES, JANUARY 1968— DECEMBER 1982 
Coefficients of Variation Regression Coefficients? 
Detrended : 
, i oP dinY dlnY 
Medan Unadjusted Deseasonalized JIPPI" FP 
Expected Duration:® : 
Entering Cohort ' 94 36 25 —3.19 0028 
Currently i (74) (.0006) 
Unemployed 24.9 .24 .17 —1.98 . 0029 
f ; (.16) (.0002) 
Weekly Inflow‘ 632 .24 07 — .60 0035 
: ; : (.19) (.0002) 
Incidence Rate? 67 16 07 —.70 0015 
: (.18) (.0002) 
Unemployment* 5714 38 17 A ~ 2.78 .0058 
f (.63) ` (.0018) 
Unemployment rate? 6.0 ‘29 18 —3.01 0036 
(.55) (.0009) 
Continuation Rates: : 
` Monthl . 51 16 09 — 82 0017 
(12) (:0001) 
Month 2 l .57 13 09 — 88 .0009 
. . (.11) (.0001) 
Month 3 <- -66 13 .09 ~ 84 .0008 
. (.13) (.0001) 
Months 4—6 68 .09 .06 ~ 81 £0007 
i (08) (.0001) 
Months 7-9 - 77 09 .06 — AT .0008 
a (09) (.0001) 
Months 10-12 91 06 05 , —.47 _ 0005 
. (.09) (.0001) 
Months 13-18 91 06 05 —.38 — 0002 
l 2 (.06) (.0001) 
Months 19-24 92 .05 04 — 42- 0002 
i i (.06) (0001) 


i St 


a From regressions of log dependent variables on distributed lag.of /PJ* (deviations from 
trend in the log of the Industrial Production Index), time and month—specific dummy variables. _- 
Standard errors, are shown in parentheses. Elasticities reflect the sum of distributed lag | 


coefficients. N = 180. 
>Shown in weeks. 
< Shown in thousands. 
‘4 Percentage of labor force. 


Table 4). A 10 percent ‘decliné-in IPI* in- 
creases continuation rates by 8 to 9 percent 
for individuals in their first six months of 
unemployment, about 5 percent for individu- 
als in their second six months, and 4 percent 
for individuals in their second year. 

_ Cyclical patterns in expected duration and 
incidence are also reexamined using monthly 
data in regressions that include [PI*,.a trend 
term, and month-specific dummy variables. 
Not surprisingly, the results (see Table 4) are 
very similar to those based on annual’ data 


reported in Table 2. The cyclical elasticity of 
expected duration shows the equilibrium 
change in duration that would result from a 
steady-state change in [PI*. The results show 
a cyclical elasticity of —3.2 for the duration 
measure and —.60 for incidence. The cycli- 
cal elasticity of the incidence rate is esti- 
mated to be —.69. 

All measures follow a highly significant 
positive trend. The coefficient on the trend 
variable indicates that mean completed spell 
duration has increased about 3.4 percent per 


ek 
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year, ceteris paribus. The incidence rate has 
increased by roughly 1.8 percent per year 
while total incidence has increased by about 
4.2 percent annually. 

Recall that in a steady-state environment, 
unemployment is the simple product of inci- 
dence and mean duration. In turn, the sum 
of the long-run percentage responses of inci- 
dence and duration to business cycle condi- 
tions yields the long-run percentage response 
in total unemployment. The elasticities re- 
ported in Table 4 thus imply that a 1 percent 
(steady-state) decline in [PI* yields an equi- 
librium increase in unemployment of roughly 
3.8 percent (3.9 percent in the unemploy- 
ment. rate). In contrast, the sum of the elas- 
ticities from the steady-state model (reported 
in Table 2) indicate that a 1 percent decline 
in IPI* would increase unemployment by 
only about 2.3 percent. 

As a check on these estimates of the long- 
run effect of business conditions on the com- 
ponents of unemployment, regressions were 
estimated to examine directly cyclical fluc- 
tuations in total unemployment and the unem- 
ployment rate. The regressions included a 
distributed lag of JPI*, a linear trend, and 
month-specific dummy variables. The results 
indicate an elasticity of the unemployment 
rate with respect to IPI* of 3.0 percent and 
an elasticity of unemployment with respect 
to IPI* of 2.8 percent. It is likely that these 
figures are somewhat smaller than the long- 
run impacts derived from the incidence and 
duration measures because recessions are 
generally too short for the larger entering 
cohorts to filter through the entire duration 
schedule. As a result, new (higher) steady- 
state unemployment levels are not achieved. 
The expected duration measure, recall, 
simulates an instantaneous adjustment to new 
economic conditions. 

Of the resulting equilibrium response of 
unemployment to business conditions, fully 
84 percent (3.2/3.8) results from changes in 
duration. The rest results from cyclical 
fluctuations in incidence. By means of con- 
trast, the steady-state results reported by 
Perry attribute a more important role for 
changes in incidence for the years 1954 
through 1971. For prime-age males, for 
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example, Perry attributes roughly 55 percent 
of changes in unemployment to changes in 
incidence. For females, the corresponding 
figure is roughly 60 percent. 

In sum, the incidence and mean completed 
duration of unemployment spells are cyclical 
in nature. However, fluctuations in unem- 
ployment appear to result more from changes 
in spell duration and less from the changes 
in the incidence of new spells. The use of 
steady-state methods to derive such estimates 
dampens cyclical responses and understates 
the influence of duration on changes in 
unemployment. 


V. Conclusions and Qualifications 


This paper examines cyclical changes in 
unemployment. These fluctuations can be 
described in terms of changes in the inci- 
dence and average duration of unemploy- 
ment spells. As such, a primary focus of the 
paper is the development of unbiased mea- 
sures of the incidence and duration of such 
events. 

A new method for estimating mean com- 
pleted spell length is developed and the re- 
sults are compared with those based on the 
fairly restrictive assumption that unemploy- 
ment reflects steady-state conditions. The 
observed biases introduced by steady-state 
techniques are consistent with those expected. 
Analysis of nonsteady-state measures indi- 
cates that duration and incidence are quite 
cyclical and that changes in duration play a 
predominant role in explaining both cyclical 
fluctuations and secular trends in unemploy- 
ment. 

These results are subject to some im- 
portant qualifications. First, the underlying 
data do not permit distinguishing between 
spells which end due to (i) employment and 
(ii) departure from the labor force. Spells are 
not differentiated by reason for unemploy- 
ment (entrant, layoff, job leaver, etc.). Esti- 
mates pertain to single spells as opposed to 
average unemployment experience (which 
may include multiple spells). Finally, the data 
reveal distinct patterns of response bias which 
necessitates the use of somewhat ad hoc 
smoothing techniques. The results, however, 


472 “THE AMERICAN ECONOMIC REVIEW 


seem fairly robust with respect to the choice - 


of smoothing algorithm. 

Despite these limitations, the estimates re- 

veal some intriguing patterns in the composi- 
` tion of fluctuations and trends in aggregate 
unemployment, as officially defined. The de- 
terminants -of large and significant positive 
- trends in incidence and duration remain im- 
portant and unanswered policy questions. 
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The Advantages of Being First 


By A. GLAZER* 


In analyzing issues of entry into a market, 
different economists have chosen to em- 
phasize different aspects of the issues. Some 
look at the advantages, such as economies of 
scale, learning by doing, or strategic oppor- 
tunities, that early entrants possess over later 
ones (see for example, Avinash Dixit, 1979, 
1980; B. Curtis Eaton and Richard Lipsey, 
1979; Richard Schmalensee, 1982; and 
A. Michael Spence, 1979, 1981). 

Other economists suppose that in equi- 
librium a firm should gain no advantage 
from entering before others. Richard Jensen 
(1982) uses this assumption to analyze the 
diffusion rate of an innovation among firms 
that learn over time and that have different 
prior beliefs about the innovation’s profita- 
bility. Jennifer Reinganum (1981) describes 
the Nash equilibrium timing of entry in a 
world consisting of identical firms, but in 
which entry at different times entails differ- 
ent costs. J. Luis Guasch and Andrew Weiss 
(1980) examine the effect of uncertainty about 
workers’ qualifications on the entry decisions 
of firms, and Takeo Nakao (1980) looks at 
entry under conditions of oligopoly. 

Entry, however, should not be studied in 
isolation from failure. Alvin Star and Michael 
` Massel (1981), for example, find that out of 
17,252 retail establishments established in 
Ilinois during the 1960’s, only 33.2 percent 
survived after five years. J. Hugh Davidson 
(1976) finds that about 70 percent of test 
market brands were not expanded nation- 
ally, and could therefore be considered 
failures. Any model of entry into an industry 
must allow for the possibility of failure, and 
Boyan Jovanovic (1982) and Steven Lipp- 
man and R. P. Rumelt (1982) indeed do so. 
They, however, give little attention to the 
sequential process of firm entry. 


*School of Social Sciences, University of California, 
Irvine, CA 92717, I am grateful to an anonymous referee 
for helpful comments. 
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We thus find two differing streams of 
thought: one that emphasizes the advantages 


_ of early entry, and one that focuses on the 


condition that firms earn identical profits. 
Integrating these views is a primary purpose 
of the theoretical part of this paper. The 
paper also complements the aforementioned 
studies by considering the possibilities of 
both entry and failure, and by treating market 
conditions as a random walk, which allows 
for a deeper analysis of the characteristics of 
innovation. The assumptions of the model 
are the topic of Section II, Section III de- 
scribes the equilibrium entry times of firms, 
and Section IV explains why the failure rates 
of first and later entrants may be similar, and 
offers some results of relevance to govern- 
ment policy promoting innovation. It is most 
important, however, to first examine some 
empirical evidence concerning whether or not 
first entrants enjoy special advantages. 


I. Some Data 


Several investigators find that the most 
successful existing firms are those that de- 
voted the most resources to research and 
development, or that innovated the earliest 
(see Edwin Mansfield, 1962; Ira Whitten 
1979). But the sample of existing firms is a 
biased one. It consists of successful innova- 
tors; little record is left of those innovators 
who failed. It could well be that in successful 
markets first entrants perform exceedingly 
well, but that any firm contemplating entry 
could do as well by entering an established 
market as by developing a new one in which 
the risk of collapse is high. Indeed, R. G. 
Cooper (1979), who studies 100 new product 
successes and failures, finds that being first 
in a market offered no particular advantage. 
William Dillion et al. (1979) reach a similar 
conclusion in their investigation of 109 firms 
that had introduced new products. 

These studies, interesting though they are, 
rely on analyses of questionnaires sent to 
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managers. It would be useful to examine the 
actual behavior of firms. Unfortunately, req- 
uisite data for most industries are not avail- 
able, and a study must therefore be limited 
to an industry for which data can be found 
on the dates of entry and exit of all firms, 
including firms which failed soon after they 
were established. Perhaps the best such in- 
formation is available for newspapers. In 
particular, A Bibliography of Iowa News- 
papers, 1836—1976 (see Alan Schroder, 1979) 
lists all daily newspapers published in that 
state; it also lists changes in the name of a 
newspaper, the date at which a newspaper 
began publication, and the date (if any) at 

, which the newspaper merged with some other 
newspaper. These data thus permit a careful 
study of entry and exit in several dozen 
markets. 

The first question I investigate using these 
data is whether first entrants in successful 
markets do possess some advantage over sec- 
ond entrants. In eighteen of the markets 
studied, a first and second entrant existed 
simultaneously for some length of time; pre- 
sumably these were in some sense successful 
markets, markets attractive enough to attract 
at least two firms. Following the second en- 
trant’s appearance, the first entrant survived 
longer than did the second entrant in thir- 
teen of these markets; such a skewed distri- 
bution could occur, by chance with a prob- 
ability of less than 5 percent. It appears that 
in a competition between first and second 
entrants, the first entrant possesses a signifi- 
cant advantage. 

The results differ if one looks at all 
markets, rather than just at successful ones. 
In general, first entrants enter a market be- 
fore second entrants do, and a statistical 
method must be devised to separate the 
effects of the date of entry from the order of 
entry. I therefore constructed a sample of 
newspapers of which half were first entrants 
and half were second entrants. To each first 
entrant in the sample founded in year 1, 
there corresponds a second entrant (not nec- 
essarily, in the same city) that was founded 
within five years of year ¢. The distribution 
of entry dates for first and second entrants 
studied is therefore similar. In this sample, 
which includes some markets in which only 
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one newspaper ever appeared, I found no 
significant difference between the survival 
rates of first and second entrants: twenty-five 
years after founding, first entrants had a 
survival rate of 32 percent, and second en- 
trants a survival rate of 39 percent. The 
chi-square test for the difference in survival 
rates for the years 1,2,3,...,40 is significant 
at only the 35 percent level. First entrants 
did not appear to be more successful than 
later entrants. 

In short, in successful markets first en- 
trants did better than second entrants; but 
when one looks at all markets this superior- 
ity disappears. Explaining these results is the 
topic of the following sections. 


II. Assumptions 


To highlight the essential features of the 
problem, and to make the analysis more 
tractable, I assume that there are only two 
potential entrants in the market—entrepre- 
neurs A and B. Each of these entrepreneurs 
can enter the market at any time he wishes; 
entry entails a nonrecoverable fixed cost of F 
dollars. An entrepreneur can also exit the 
industry whenever he wishes, and he can 
later reenter the industry after senin incur- 
ring a cost of F dollars. 

The profits earned by a firm are a function 
of the firm’s costs, of the market demand 
curve, of whether or not another firm is 
already established at the time the firm in 
question enters the market, and of the length 
of time that it and its competitors have been 
in business. For simplicity, suppose that the 
cost function is fixed over time, but that the 
market demand curve can shift over time. 
The characteristics of the demand curve can 
be summarized by the value of a parameter, 
s, which can represent, for example, the size 
of a city in which a product is sold, or the 
average income level of consumers. The firm’s 
profits are an increasing function of s, other 
things held constant. 

The value of s varies over time in a sto- 
chastic manner; more specifically, it follows 
a random walk. Let the passage of time be 
measured at discrete intervals of length Az. 
Over each such interval s can increase or 
decrease by the fixed amount As. The prob- 
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ability of such an increase is p, and the 
probability of such a decrease is 1— p. The 
value of p is constant over time, so that 
the stochastic process is stationary; that is, 
the probability that s takes on some value at 
time ¢ + At depends only on the value of s at 
time ¢. It will be convenient to allow for 
growth in the market, which: is translated 
into the assumption that p is greater than 
one-half. 

The model I use considers discrete values 
of As and Aż. It will occasionally prove 
useful to examine a model in which the 
changes are very small and occur in very 
rapid succession, or where the limits of As 
and Aż are zero. Strictly speaking, the pas- 
sage to the limit entails the study of diffusion 
processes. William Feller (1957, pp. 323-27) 
shows, however, that the equations for a 
random walk hold when the passage to such 
a limit is taken. 

Suppose that at time zero the market is so 
small as to make entry then unprofitable. 
Over time the market is expected to grow, 
although the date at which s will attain some 
particular value is a random variable. In any 
one market, however, the random walk de- 
scribing changes in the value of s will take 
some unique path, and it is therefore 
meaningful to speak of the first instant at 
which s attains a specified value. Define 
t(s*) as the time to first passage, or the first 
instant at which s = s*; the value of s is less 
than s* prior to time f(s*), and its value 
may be less than, equal to, or greater than s* 
after time ¢(s*). Two possible paths for a 
random walk are shown in Figure 1 by the 
lines 0A and OB. When the random walk 
takes path 0A, t(1) equals 1; when the path 
is OB, t(1) equals 9. 

Most generally, each firm’s profits will de- 
pend not only on the state of the market, but 
also on the length of time it has been in 
business. We might expect a first entrant’s 
profits following the entry of a second firm 
to be higher the longer the first firm was the 
sole one in the industry; the opposite rela- 
tion might hold for the later entrant. Unfor- 
tunately, modeling such a general model pre- 
sents great difficulties. A second firm would 
enter the market when the value of market 
demand became greater than some critical 
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FIGURE 1 


value, which value depends on the length of 
time that has elapsed since the other firm 
entered the market. Thus, a firm might enter 
the market when s= 5 if the other firm was 
established one year ago, but would not en- 
ter when s=S if the other firm was estab- 
lished three years ago. 

I simplify matters by considering two pos- 
sibilities only. The first is that a first entrant 
enjoys no advantages over a later entrant. 
The second possibility is that the advantages 
of early entry are totally independent of the 
length of time that elapses between the ap- 
pearances of the first and the second firm. 

Under these assumptions the firm’s profit 
rate at time ¢ depends on the value of s at 
that time, and, perhaps, on whether or not 
another firm preceded it. Given the value of 
s at any instant, an entrepreneur can calcu- 
late the probability distribution functions of 
s for all subsequent instants. The expected 
value of a firm’s future profits, discounted to 
time ¢, is therefore a function only of the 
value of s at that time and of the number of 
competitors then established. 

Denote by V*(s) the expected value of a 
firm’s future profits, discounted to time t(s), 
given that it is the Ath entrant into the 
industry; at the time of its entry k —1 firms 
had already been established and were still 
in business. Let V+*(s) be a firm’s expected 
future profits, discounted to time f(s), if 
both firms simultaneously entered the in- 
dustry at time f(s). 

I assume that profits are an increasing 
function of s, so that V*(s + As)—V*(s)>0- 
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for all As > 0. For given values of s and of 
the number of competitors, an early entrant 
enjoys profits no lower than those enjoyed 
by later entrants: V*(s) is a nonincreasing 
function of k. 

Note that in calculating V*(s) the firm 
takes into account the possibility that s may 
become so low that it would leave the in- 
dustry. This is especially likely to occur if the 
firm enters the market at a time when s is 
already low: An entrepreneur can also con- 
sider the possibility that at some future date 
another firm will enter the market. In short, 
the value of V*(s) incorporates all factors 
that affect a firm’s profits. 

It will prove useful to have a notation 
for a firm’s expected profit during finite peri- 
ods of time. Let *(s,,5s,) represent the 
firm’s expected profits during the interval 
(¢(s,), ¢(s,)], discounted to time t(s,), given 
that the firm was the kth entrant into the 
industry, and that during the interval [t(s,), 
t(s,)] no new firms entered. Recall that t(s) 
is a random. variable, and that from the 
instant at which s= s, until the instant at 
which s=s,, the value of s is a random 
variable as well (compare in Figure 1 the 
paths 0A and 0B which both start at (0) = 0 
but which then follow different paths). Thus, 
the actual profits earned by the firm during 
any interval of time is a random variable, 
although the firm knows the expected value 
of those profits. 

Finally, define R(s,,5,) as the expected 
discount factor. More specifically, for s, > s, 
let f(t, 51, 52) be the probability that ¢(s,)— 
t(s,) =1, let r be the discount rate, and let 


R(s), 52) = È f(t, Sy, 52 )(1+ ry. 


UI. Equilibrium Entry Times 


The analysis is an interesting one only if 
there will be at least two entrants which do 
not enter simultaneously. I shall present some 
assumptions that ensure these results. 

Assume that for some sufficiently high 
value of s, say $, the value of V(S) is 
greater than F. A standard result in the 
theory of random walks among an infinite 
number of states (E. B. Dynkin and V. A. 
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Uspenskii, 1963, p. 51) is that if the transi- 
tion probabilities from s to s+ As are all 
greater. than or equal to 1/2, then with prob- 
ability 1 each state will be reached within a 
finite number of periods. The second firm 
will enter when, say, s =.s* > $, and under 
the just-stated conditions this will occur with 
probability one. The first firm will enter no 
later than at time f(s*). 

Consider next the question of whether en- 
try will occur simultaneously. Define ¢(s,) as 
firm A’s entry time, and let firm B correctly 
anticipate this entry. Suppose for the mo- 
ment that firm A is not the latest entrant. 
Entrepreneur B’s problem is then to choose 
a value of s, where s>s,, and thus an 
instant t(s) > t(s4), such that entry at that 
instant would maximize his profits. En- 
trepreneur B’s profits, discounted to time 
t(s,), are then: 


for entry at time f(s,), 
V15(s,)—F=15(s,,5)—F 
+V1°(s)R(s4,5)5 


for entry later than at t(s,), 
(V7(s)—F)R(s4,5). 


A necessary condition for t(s,) to be firm 


B’s optimal entry time is that 


(1) m (s4, s4 + As) > [V2(s,+As) 
=V (s4+ As)|R(s4 sa + As) 
+ F[1—R(s4,5,+As)] 
for As >0. - 
. Analogously, we can examine the profit- 
ability of firm B entering the industry prior 


to time ¢(s,,). A necessary condition for 7(s ,) 
to be firm B’s optimal time is that 


(2) w(s,—As,s4)< [V15(s,)-V(s,)] 
x R(s,—As,s,)+F[1— R(s,—As, s,)]. 
To recapitulate, each firm will wish to enter 


at time ¢(s,) only if doing so maximizes its 
expected profits given that the other firm 
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enters then, or, equivalently, only if both 
inequalities (1) and (2) hold. 

Suppose that the functions 7* and V* 
are continuous in As, that lim,,_,)R(s,5+ 
As)=1, and that lim,,_,o7“(s,s+As)= 
lim, _, 97*(s — As, s)= 0. (What this means 
is that very small changes in s occur in 
arbitrarily short periods of time.) 

Consider first the possibility that the ad- 

vantages of first entry are noninfinitesimal 
even if the second firm enters immediately 
after the first. That is, [V4°(s,)-V4(s,)] #0, 
but is instead a negative number. In that 
case, inequality (2) cannot hold for all As, 
and entry will not occur simultaneously. 
_ Consider next the possibility that there are 
no advantages to early entry: the value of 
V(s,+As)—V19(s,+ As), which appears 
in inequality (1), is zero, and the value of 
V15(s,)-V(s,) which appears in equality 
(2), is also zero. Observe that the value of 
R(s,, $2) depends only on the value of s, — 
Sı and not on the levels of s} or s,; thus 
R(s,4, S4 + As) appearing in expression (1) is 
equal to R(s,— As, s4) appearing in expres- 
sion (2). 

In this case, simultaneous entry will oc- 
cur only if lim,, 97 (sa s4 + As) > 
lima, 97"(s4— As, s4). Note that, in gen- 
eral, 7*(s,s + As) > 29(s,s+As) because 
(+) represents expected profits earned by a 
monopolist during some interval, whereas 
m'-5(-) represents the profits earned by each 
duopolist. Let 7'(s, s + As)—7!(s, s+ As) 
equal cAs, where c is some nonnegative 
number. Then simultaneous entry occurs only 
if da/ds >c, or only if a firm’s profits are 
affected more by a slight change in market 
conditions than by the entry of an additional 
firm. This possibility is not impossible, but 
appears to be quite unlikely. The result can 
be summarized as follows. 


PROPOSITION 1: Sufficient conditions for 
nonsimultaneous entry are that either of the 


For any meaningful process, lima, 9[¢(s + As)— 
t(s)]}=0; otherwise t(s,)— t(s) would have non- 
finite values for s, > sı. This is why limas 97*(s,s + 
As)=0. 
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following conditions hold: 
(a) Vi(s)—V*9(s) > 0; 


(b) slim [r (s,s +As)-r*(s,s + As)] 
so 
> lim [7(s,s+As)—a'(s—As,s)]. 
As—0 , 


I shall henceforth assume that condition 
(b) holds for all s. I shall allow for the 
possibility that (a) does not hold, or that 
V*(s) =V4(s) for all k and j. 


PROPOSITION 2: Consider a Nash equi- 
librium in which each entrepreneur correctly 
anticipates the entry time of the other firm. In 
such an equilibrium the two firms earn identi- 
cal profits. 


PROOF: 

Consider an equilibrium in which firm A 
enters first, at time ¢(s,). Firm B, the second 
entrant, will enter when s first attains a 
value s*, defined as the lowest value greater 
than s, for which 


(3) 7?(s*, s*+As) > FR(s*, s*+ As), 
(4) 2?(s*— As, s*) < FR(s*— As, s*). 


Firm B’s expected profits, discounted to 
time 0, are 


Z,(s*) = [V2(s*)— F] R(0, s*). 


Firm A, the first entrant, has expected 
profits of 


Z,(84,5*) = LLOR s*)- F] R(0, s4) 
+V1(s*)R(0, s*). 


Suppose first that Z, is greater than Zp. 
Then firm B could increase its profits by 
adopting the following strategy. Instead of 
entering when s=s*, it enters when s= 
S4—As, for arbitrarily small As. Once 
such entry occurs, firm A will enter when 
s=s*, With the continuity of 7(s,s+ As), 
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firm B’s profits will then be lim,, s 9 Z4(s4— 
As, s*) = Z,(s,,5*), which by assumption 
are greater than Z,(s*). Thus, entry by the 
two firms with the first entrant earning larger 
profits cannot be an equilibrium. 

Consider next a putative equilibrium in 
which the second entrant earns larger 
profits; that is, Z,(s*)> Z,(s4,5*). Then 
firm A can increase its profits by entering 
at time s*-—- As for arbitrarily small As. 
From inequality (3), 77(s*, s*+ As) > 
FR(s*,s*+ As). Proposition 1 implies that 
limas olr (s* — As, s*) — 77(s*,s* + As] 
>0 and therefore that m!(s*— As, s*)> 
FR(s* — As, s*). This-implies that 


Z4(s*— As, s*) > Z,(s*, s*) 
= [v15(s*)— F] R(0, s*) 
> [V7(s*)— F] R(0, s*) 
= Z,(s*). 


Thus, a situation under which Z,(s,,5*) is 
less than Z,(s*) cannot be an equilibrium 
one. This completes the proof of Proposi- 
tion 2. 


PROPOSITION 3: In equilibrium the first 
firm will enter the market at a time earlier 
than that which would maximize its profits in 
the absence of the threat of entry by another 


firm. 


PROOF: 

In discussing Proposition 2, I showed that 
Z,(s* — As, s*) is greater than Z,(s*) for 
some arbitrarily small. As. Now for some 
sufficiently low levels of s, Z,(s, s*) is nega- 
tive. Assuming continuity of Z,(s,s*), there 
therefore exists a value of s4 < s*— As such 
that Z,(s4, 5*) = Z,(s*) < Z,(s* — As, s*). 
In equilibrium, firm A enters when s= s4. 
Were firm A the only possible entrant, it 
could earn larger profits by entering at a 
later time, such as at time ¢(s*— As). Propo- 
sition 3 is thereby proved.” . 


Reinganum obtained similar results in her model 
which considers firm adjustment costs rather than 
changing market conditions. Eaton and Lipsey show 
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IV. The Incentives to Innovate 


The previous section showed that during 
the interval [t(s,), t(s*)] the first entrant en- 
joys a monopoly. This does not mean, how- 
ever, that the second entrant will appear 
immediately after the first one does. Thus, 
the view (see Morton Kamien and Nancy 
Schwartz, 1982, p. 124).that perfect competi- 
tion implies immediate imitation is not gen- 
erally valid. This observation in turn leads to 


PROPOSITION 4: An innovator can earn 
economic profits greater than its competitor 
even if the latter can costlessly and im- 
mediately imitate an innovation once it ap- 
pears on the market. 


PROOF: 

Suppose an ‘entrepreneur invents a new 
product. If all firms knew of this innovation, 
the entrepreneur would be forced to enter 
the industry at time ¢(s,), and earn profits 
no greater than those earned by the imitator 
who enters at time ¢(s*). Given secrecy, 
however, so that the product is concealed 
until the actual time of entry, the innova- 
tor could delay his entry until time s*— As 
and earn profits of Z,(s*—As,s*) which 
are greater than the profits of Z,(s,*)= 
Z,(s,4,5*) that will be earned by the imita- 
tor. (Of course, entry when s = s*— As need 
not be the innovator’s optimal entry time.) 
That is, by inventing a new product and 
keeping its invention secret until it enters the 
market, the innovating firm can enter later 
than it would have to under conditions of 
perfect information, and can thereby earn 
supra-normal profits. 


that in a spatial model the existing ‘firm will expand 
rather than allow new firms to enter the industry; in a 
market for a homogeneous good as described here, this 
need not occur. Similarly, Ronald Johnson and Allen 
Parkman (1983) argue that in a market with room for 
only one firm, the first entrant will appear at the mo- 
ment expected future profits become zero. They theorize 
that the entrant’s profits should show an increasing 
trend over time, and find only weak evidence for that. 
They do not, however, consider the possibility of firm 
failure, and thus, I believe, give an incomplete test of 
their hypothesis. 
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Once the innovation is introduced, other 
firms can immediately copy it and enter the 
industry. As seen in the previous section, 
however, the second firm will not find it 
profitable to enter immediately, so that the 
innovating .firm will enjoy monopoly profits 
for some length of time. Clearly -the inno- 
vator would earn even greater profits if no 
firm could imitate the product: imitation.re- 
duces, and need not eliminate, the innovator’s 
profits. 

One would expect that an increase in the 
profits that a firm can earn would cause 
entry to occur earlier. This will be true, how- 
ever, only in special cases. 


PROPOSITION 5: Let 1*(S) be a firm’s 
rate of profit during the interval (t,t + At) 
given that k firms are in the industry and given 
that s = S at time t. An exogenous increase in 
a*(S) need not hasten the date of first entry. 


PROOF: 

Suppose that 7*(S) is exogenously in- 
creased for all values of s greater than s*, 
where s* is the value of s at which the 
second firm will enter the industry.? In the 
initial equilibrium the first entrant’s expected 
profits, discounted to time zero, are 


= Z,(s*)+a'(s4,5*)R(0,5,) 
— F[R(0, s4)— R(0, s*)] 
+[V+(s*)—V?(s*)] R(0, s*). 


The described increase in 7*(S) does in- 
crease Zp, but it has no effect on w\(s4, s*), 
on F, or on R. 

The effect of such a change on the value of 
V*(s*)—V(s*) is ambiguous. The increase 
in (S) for all s>s* may increase the 
advantages of early entry, so that V(s*)— 
V(s*) increases. In equilibrium Z, must 
equal Z,(s*), but with the new value of 
V(s*)—V7(s*), Z, would be greater than 


3Recall that although the second entrant enters when 
s =s*, the random walk process may cause s to fall toa 
level below s* after such entry occurs. 
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Z,. A new Nash equilibrium would require 
that firm A enter earlier than before, thereby 
reestablishing the equality of Z, and Z,(s*). 
It should be clear that if V4(s*)—V2(s*) 
decreased, first entry would be delayed; if 
changes in 7*(S) caused no changes in 
V+(s*)—V7(s*) the timing of entry would 
also be unchanged. In short, an improvement 
in expected profitability might delay rather 
than hasten entry. A similar result holds for 
changes in 7(S) for values of s <s*, and for 
changes in the transition probabilities from 
one value of s to another. 


Finally, I can solve the puzzle that was a 
major theme of this paper. Recall that the 
empirical evidence showed that in markets 
consisting of two or more firms, the first 
entrant was more successful than the second. 
Yet first entrants in general were as likely to 
fail as second entrants. That is, it appears 
that first and later entrants earn identical 
expected profits even though early entrants 
enjoy strategic or other advantages. My 
model suggests that competition forces the 
first entrant to appear at an early stage in the 
development of a market so that there is a 
great danger that demand will not increase 
to the extent predicted. Therefore the market 
will not reach the necessary critical size in a 
reasonable time, and the first entrant will fail 
even before any other firms enter the in- 
dustry. Later entrants will choose to enter 
only successful markets which have reached 
an appreciable size; their problem is the stiff 
competition given by earlier entrants. Ob- 
servers who look only at the performance of 
early entrants in successful markets will 
overestimate the advantages of innovation. 
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Internal Migration and Urban Employment in the Third World 


By WILLIAM E. COLE AND RICHARD D. SANDERS* 


For more than a decade Michael Todaro’s 
model has provided a widely accepted theo- 
retical framework for explaining the massive 
flows of rural urban migration that are ob- 
served in many Third World countries.! This 
paper, however, presents data amassed from 
a wide range of countries to highlight a 
crucial shortcoming of that model. It will be 
shown that far from being general in nature, 
the Todaro approach is limited to explaining 
the movement of persons possessed of suffi- 
cient human capital to qualify them for mod- 
ern sector employment. Masses of relatively 
uneducated persons migrate and work in a 
subsistence world that cannot be explained 
by the structures of Todaran theory. In turn, 
the present work utilizes the perspective of 
the urban subsistence sector to develop a 
model that serves as a useful complement to 
that of Todaro. 


I 


The burden of the Todaro model was to 
explain why masses of workers moved from 
the countryside to the city in the face of 
sizeable urban pools of unemployed and un- 
deremployed. To accomplish this, the model 
focused attention on the present value of 
expected earnings rather than current wage 
rates. Specifically, the rate of rural-urban 
migration was held to be a function of the 
difference between the present values of ex- 
pected urban earnings and expected rural 
earnings, with the size of the flow of ex- 
pected urban earnings significantly affected 
by the probability of obtaining employment 


“Department of Economics and Department of Sta- 
tistics, respectively, University of Tennessee, Knoxville, 
TN 37916. This paper has benefited from comments by 
Walter C. Neale and Henry Thompson. The research 
support of the College of Business Administration is 
greatly appreciated. 

1The seminal work of Todaro appeared in 1969 and 
successive formulations have been faithful to that work. 
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in the urban modern (U-M) sector (Todaro, 
1979, p. 201).? 

Even though there might exist an urban 
pool of underemployed and unemployed 
labor, a potential migrant would decide to 
make the cityward trek if the expected U-M 
earnings,. properly discounted by the prob- 
ability factor, exceeded the expected stream 
of rural earnings. Those migrants not obtain- 
ing U-M employment in the immediate period 
are said to accept temporary employment in 
the urban surplus labor pool (Todaro, 1969, 
pp. 142 ff.). Although sometimes referring to 
the surplus labor pool as the traditional sec- 
tor, the Todaro model clearly assumes that 
all members of the pool, as well as all 
migrants, are intent upon eventual U-M sec- 
tor employment.? The Todaro model thus 
explains why there may be more migrants 
than modern sector job openings and ac- 
counts for the growth of the urban pool of 
surplus labor. 


Il. Empirical Evidence 


One of the most significant structural 
changes recently occurring in the Third 


?Todaro’s basic behavioral equation can be shown as 
v=" [PORO] dt- CO), 
t= 


where V(0) is the discounted present value of the net 
gain from a rural-urban move; P(t) represents the 
probability of securing a job in the modern urban sector 
in period ft; Y,, Y, represent average real income in the 
modern urban and rural sectors, respectively; C is the 
one-time cost of the move; and r is the migrant’s time 
preference rate of discount. In cases where V(0) is 
positive, the economically rational potential migrant will 
decide to move. All of Todaro’s work has assumed that 
open rural unemployment is nonexistent. A probability 
of unity is therefore used when calculating expected 
rural earnings. 

3 This assumption is imbedded in Todaro’s treatment 
of the probability of employment in the U-M sector. 
Other factors constant, that probability varies inversely 
with the size of the surplus labor pool (see Section III). 
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World has been the rapid growth of an urban 
subsistence (U-S) sector. Elsewhere called 
the urban informal sector or the urban tradi- 
tional sector,+ it comprehends those urban 
employment categories that feature very low 
levels of productivity and earnings. The U-S 
sector includes such occupations as domestic 
service, petty tradesmen (including street 
vendors), artisans, and the like. 

The relative importance of the U-S sector 
can be seen from data reflecting the eco- 
nomic structure of several important cities. It 
has been estimated that the proportion of 
Calcutta’s urban labor force relegated to the 
U-S sector is 43 percent; for Bogota, 45 
percent; and 50 percent in Lagos (Harold 
Lubell, 1978, p. 753).5 Census data for 
Mexico indicate that on the order of 34 
percent of the labor force of the huge Federal 
District may be classified in the U-S sector 
(Secretaria de Industria Y Comercio, 1972). 
It is widely noted that these sectors exist and 
are growing in many Third World cities, due 
in large measure to rural-urban migration. 

Two distinguishing characteristics of U-S 
sector employment are very low capital-labor 
ratios and few if any formal human capital 
requirements. One therefore finds few if any 
barriers to entry into U-S sector employ- 
ment. On the other hand, it is widely rec- 
ognized that U-M sector jobs carry edu- 
cation requirements that effectively exclude 
persons who have acquired little or no for- 
mal education, It has been further noted 
that, for given U-M jobs, educational prereq- 
uisites tend to escalate as the average level 
of education rises. (Lisa Peattie, 1968, pp. 
137-39; Todaro, 1979, pp. 251 ff.) 


*Our term “urban subsistence sector” is in large 
measure synonymous with the widely used term “urban 
informal sector.” Other terms found in the literature are 
“urban traditional” (Todaro, 1969), “lower circuit” 
(Milton Santos, 1979), and “protoproletariat” (T. G. 
McGee, 1971). There are important differences, how- 
ever, which are explored later when a formal definition 
of the U-S sector is introduced. (See fn. 18 below and 
the discussion to which it pertains.) 

>Lubell’s terminology is “urban informal sector.” 

6The phenomenon of escalating job prerequisites is 
sufficiently widespread to have earned the title “cre- 
dentialism.” Jorge Balan et al. noted: “Given a choice 
provided by an abundant supply of labor,... modern 
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Mexican census data reveal that the bulk 
of migration into the Metroplex comes from 
the most rural and relatively poor states 
where levels of education are absolutely and 
relatively low. (Although the present paper 
treats rural-urban migration in general terms, 
it utilizes as a reference point, the large 
urban agglomeration in and around the 
Federal District of Mexico, which we call the 
Metroplex.)’ Surveys confirm that the major- 
ity of migrants have minimal educational 
attainments (Humberto Muñoz et al., 1977, 
p. 109, and Larissa Lomnitz, 1977, p. 88). 
There is also evidence that the average edu- 
cation attained by migrants coming into the 
Metroplex has been falling and that the per- 
centage of migrants originating in strictly 
rural environs has been growing (Muñoz 
et al., pp. 106-07), an important distinction 
between current and earlier migration pat- 
terns. i 

An extensive survey found that over the 
span of several decades the mean level of 
education of urban immigrants had regressed 
toward the rural mean (Harley Browning 
and Waltraut Feindt, 1969). Migration is 
therefore becoming less and less selective. It 
appears then that many persons move to the 
city with the expectation of finding long-term 
employment in the U-S sector,’ and that 


enterprise in Latin America often set educational re- 
quirements (credentials) of some sort for all positions, 
even though the actual performance of tasks may re- 
quire little formal education” (1973, p. 17). When writ- 
ing on the topic of education, Todaro noted that scarce 
jobs are often allocated on the basis of ever increasing 
educational “credentials” (1979, pp. 250-51). Malcolm - 
Gillis et al. refer to the process as “educational deepen- 
ing” (1983, p. 221), and R. M. Sundrum allows that 
education used as a screening devise has a perverse 
economic impact (1983, p. 89). Whatever the term, it is 
clear that education prerequisites constitute serious bar- 
riers to U-M sector employment. 

7It should be noted that Todaro’s work had its em- 
pirical base in East Africa, and especially Kenya. 

® This is not in contradiction of previous studies that 
found a positive correlation between educational attain- 
ment and migration. The greater an individual’s educa- 
tional attainment, the less likely is rural employment 
that will compensate for the human capital investment. 
Therefore, the higher the average level of rural educa- 
tion, the greater will be the level of outmigration, ceteris 
paribus. Both data on education and data on migration 


VOL. 75 NO. 3 


their decision is based upon information ob- 
tained through a system so thorough and 
intricate that anthropologists label it a net- 
work.’ The Todaro model, on the other hand, 
posits that urban emigrees are attracted by 
prospects of employment in the U-M sector. 
It therefore explains the movement of mi- 
grants who deem themselves to possess the 
qualifications necessary for such employ- 
ment. It does not explain the movement of 
those intent upon U-S sector employment. 
Indeed, persons migrating in the face of zero 
probability of employment in the U-M sec- 
tor must be seen as irrational by the Todaro 
model. 


m 
In approaching Todaro’s treatment of the 


U-S sector, we begin by investigating his 
specification of the probability of obtaining 


U-M employment. Specifically, the Todaro 


formulation for the probability of being 
selected from the urban “surplus labor” pool 
during any one time period a(t) is 1°44 


m(t)= yN,(t)/(N(t)— N,(t)); 


reflect dual phenomena, however. In rural environs, the 
average level of education grows as does the number of 
uneducated. Both educated and uneducated join the trek 
to the cities. 

This is described in detail in Lomnitz. 

10 This is parallel to equation (6) in Todaro’s seminal 
work (1969). 

''The probability term is closely related to the 
probability, P, that is found in fn. 2. In any given time 
period, the probability of being employed in the U-M 
sector, P(t), is related to the probability, 7, of having 
obtained employment in that or any previous time 
period. This is shown in the following (Todaro, 1979, p. 
202): 


X t~l š 
P(x) =7(1)+ DORE! [-7(s)] 


where x is the number of time periods and where 
employment selection is random so that s(f) equals the 
number of job openings in period ¢ divided by the 
number of job aspirants in that period. The probability 
of obtaining modern sector employment is therefore 
seen as improving over time. 
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where y is the rate of growth of employment 


- in the U-M sector,!? N represents the total 


urban labor force, and N, is the employed 
U-M labor force. 

Although the specification appears 
straightforward, Todaro displayed indecision 
in his interpretation of that urban labor com- 
ponent not employed in the modern sector, 
N — N, At one point, this term is explicitly 
held to represent “a large pool of unem- 
ployed and underemployed who arrived in 
town earlier and still are waiting for a mod- 
ern sector job” (1969, p. 142). This labor 
pool is several times referred to as the “urban 
traditional sector”; more or less correspond- 
ing to what we label as the U-S sector. 
However, the term (N — N,,)/N is also for- 
mally defined as the unemployment rate. 
With regard to the internal logic of the model, 
it may not matter which rubric attaches to 
that part of the urban labor force not em- 
ployed in the U-M sector. In terms of em- 
pirical relevancy, however, it makes a world 
of difference. Rates of open unemployment 
tend to be relatively low while the U-S sector 
tends to be relatively large and growing. In 
the Metroplex, for example, open unemploy- 
ment was around 4 percent at a time when 
the U-S sector accounted for about 34 per- 
cent of the urban labor force. At the same 
time, employment in the U-M sector of the 
Metroplex was growing at an annual rate of 
3.6 percent. If the unemployment rate was 
used to calculate a, the probability of a 
migrant finding a U-M job in the subject 
year would have been .86. On the other 
hand, if the U-S sector was used as Todaro’s 
N— N, m~ would have been .084. In the 
former case, a migrant’s prospects for U-M 
employment would have been quite good; in 
the latter case, they would have appeared 
dim. 


12Where À is the rate of growth of industrial output 
and p is the rate of labor productivity growth, y =A — p. 

13See the discussion pertaining to equation (10) in 
Todaro (1969). Elsewhere, Todaro makes the straight- 
forward statement that “the probability of obtaining an 
urban job is inversely related to the urban unemploy- 
ment rate” (1976, p. 196). A number of empirical tests 
of the Todaro model have utilized open unemployment 
(Todaro, 1976. pp. 68 ff.). 
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TABLE 1— PROBABILITY (77) OF IMMEDIATELY OBTAINING A U-M Jos 


Y f .05 .10 
O1 * 19 .09 
02 7 .38 .18 
.03 . S7 27 
04 16 36 
.05 95 45 

` .06 ‘1.14 .54 
.07 1.33 63 
Note: y 


(N-N)/N l 
.20 30 40 50 
04 "02 02 01 
08 05 03 02 
12 07 05 03 
16 > .09 06 04 
20 12 08 _ 05 
24 14 09 06 
28 16 1l 07 


=A—p, when. À is the annual rate of growth of industrial output and p is the 


annual rate of growth of labor productivity in the U-M sector. 


We will further assess the explanatory ` 
range of the Todaro model through exercises. 


that assign a range of plausible values to 
several of Todaro’s variables. In Table 1, 
several reasonable annual rates of employ- 
ment creation, y, are combined with a range. 
of values for the’ relative size of urban sur- 
plus labor pool to produce possible values of 
a, the probability of obtaining a U-M job in 
the immediate period. 

Because development includes growth of 


‘labor productivity, widely observed annual | 


growth rates of from 5 to 10 percent for U-M 
sector output likely promote annual employ- 
ment growth, y, in the range of 2 to 7 
percent. If the surplus labor pool from which 
U-M hiring takes place is defined as open 
unemployment, then values for (N ~ N,,)/N 
of .05 or .10 would probably be relevant. For 


those combinations of y and (N—N,)/N,, 


the values for m are relatively high, but be- 
cause rates.of open unemployment are used, 
the model, in this instance,.cannot explain 
the existence, size, or growth of the U-S 
sector. On, the other hand, if the surplus 


labor pool is. held to be the U-S sector, then - 


values for (N — N,)/N of 30 to 50 percent 
more likely apply. In those cases the more 


plausible values for ~ are observed to be . 


quite low. 

It will now be appropriate to relate 7 to 
expected income. In Table 2, we combine a 
range of representive values, for 7 (taken 
from Table 1) with various possible rates of 


time-preference ‘discount r, and determine 
the number of years that would be required 


before the present value of expected urban 
earnings would equal the present value of 


TABLE 2— YEARS REQUIRED TO ELIMINATE 
PRESENT VALUE DIFFERENTIALS 


7 05 10 15 
03 > 50 > 50 > 50. 
06 38 > 50 > 50 
09 20 33 > 50 
12 12 16 28 
15 10 11 13 
18 8 8 9 


„expected rural earnings in a situation where 

the U-M wage rate is twice that of the rural 
sector.'4 The values chosen for 7 imply that 
‘the U-S sector is the pool from: which new 
hites are drawn for the U-M sector. 


14The solutions relate to the values of 7, drawn from 
Table 1 and held constant in each of the time intervals, 
to selected values of r, the time-period-preferénce dis- 
count factor, and to a modern wage that is twice the 
rural wage. Present value calculations are based on the 
equation for V(Q) found in fn. 2. The probability term 
P(t) found in that equation relates to 7 in the manner 
specified in fn. 11. As with Todaro,.the rural employ- 
ment probability is considered to be unity. Because the 
Todaro model calculates incomes in real terms, future 
earnings are converted to constant currency of the base 
period. The time-preference rate, r, used to determine 
the present values.of future income. streams should 


-© therefore be stated in market values for the base period, 


(0). If “real pesos” refer to purchasing power in 7(0), 
then a real peso earned at some future time might ` 
properly be discounted by areal. interest rate. 

lIn Todaro’s model, new hires are selected at ‘ran- 
dom: from the surplus labor pool, N — N,. One ‘can 
conceptualize’ a more elaborate Todaro model: which 
utilizes various values for 7 based upon respective stocks 
of human capital of several groups of potential migrants. 
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TABLE 3— CHARACTERISTICS OF THE BASIC SECTORS 


VOL. 75 NO. 3 
Urban 
Modern 
1) Type of Modern nonmenial jobs 
, employment in manufacturing 
a and modern services 
2) Average 
productivity High and growing 
and income 
3) Barriers to High: largely.based 
employment on education and 


cultural background 


It can be seen that the number of years 
required for equalization of expected urban 
and expected rural earnings is higher for a 
given r, the lower is the value of 7. And, for 
a given a, the higher the value of r, the 
further the break-even point moves into the 
future. It is interesting that the empirical 
literature spawned by Todaro’s work gives 
little if any attention to the impact of r. 
Given the relatively high risks associated with 
LDC economic activity, the range of r =.05 
to r =.15 would appear relevant. It becomes 
obvious that for many_ plausible situations, 
extremely long time horizons must be as- 
sumed if the Todaro model is to explain why 
a potential migrant with little education de- 
cides to take his chances in the urban mod- 
ern labor market. If one must assume very 
long time horizons, in some cases greater 
than 50 years, an alternative explanation of 
migration may be in order. 


IV 


The following analysis is based on recogni- 
tion that rural-urban migration is a dual 
phenomenon. Some migrants, those pos- 
sessed of the requisite human capital, are 
bound for the U-M sector. Those who are 
less well endowed are intent on employment 
in the U-S sector. This recognition, in turn, 
requires some formal description of both the 
U-S and U-M sectors and of the rural sector 
from which the migrants are drawn. Table 3 


It is apparent, however, that those many persons with 
no human capital would face zero probability of U-M 
employment. 


Domestic service, petty 
trades, handicrafts, repair 
menial labor services 

Low and stagnant 


Few if any 


Urban 
Subsistence 


Rural 
Subsistence 


Operators of very small-scale 
farms and landless laborers 


Low and stagnant 


None 


presents the important features of the three 
relevant sectors. One sector of note in most 
developing. countries is not shown in the 
table. Reference is to.a modern rural sector 
composed of relatively large and relatively 
mechanized farms. Because the modern farms 
employ only a small proportion of the labor 
force and because the wage in that sector 
tends to be determined in the more populous 
rural subsistence sector, migration flows that 
originate or terminate in the modern rural 
sector have not been considered.!© Although 
not formally incorporated into the model, 
the presence of a modern rural sector will be 
seen as important for the analysis.!” 
Contrasting with the advanced technology 
of the emerging U-M sector are the simple 
techniques of both subsistence sectors. Be- 
cause of capital scarcity, the U-S sector and 
its rural counterpart feature low levels of 
productivity and incomes. And, as already 
discussed, the barriers to employment in the 
U-M sector are very high while there are few 
if any significant barriers to employment in 
either of the subsistence sectors.'® This latter 


16Tt is worth noting that the Todaro model ap- 
parently assumes that all of agricultural labor is found 
in a traditional or subsistence sector. He argues that 
institutional factors such as “traditional crop-sharing 
activities” dominate the rural sector (1969, p. 142, fn. 7). 

See fn. 41 below and the discussion to which it 
pertains. 

18 What is here called the U-S sector appears in other 
contexts in the literature and is labeled and defined 
variously. To some, the sector subsumes all employment 
not enumerated in official statistics. This often appears 
as a descriptive characteristic of what is called the 
informal sector (John Weeks, 1975). For some countries, 
however, and Mexico is an example, official statistics 
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fact means that the labor supply in the U-S 
sector is directly affected by conditions in the 
rural subsistence ( R-S) sector. 

As a basis for developing a formal model, 
it is necessary to recognize that a portion of 
U-S sector production is exported, so to 
speak, to other sectors while food and some 
manufactured goods are imported. For ex- 
ample, about 80 percent of all spending by 
low-income households in the Metroplex goes 
for food and clothing (Secretaria de In- 
dustria and Commercio, 1962, p. 111). Low- 
income urban households are not engaged in 
food production and it has been widely ob- 
served that clothing, footwear, and house- 
wares from modern factories have increas- 
ingly been replacing the handicraft and 
artisan items traditionally produced within 
the U-S sector. These modern manufactured 
goods are imported from the U-M sector, 
and foodstuffs originate in the rural sectors, 
often passing through U-M intermediaries. 

A capacity to import implies that the U-S 
sector also produces for export to other sec- 
tors. A formal conceptualization of the U-S 
sector must therefore recognize that some of 
that sector’s employment produces goods and 
services to be consumed by households within 
the sector while the remainder produces ex- 
ports for other sectors, largely the U-M sec- 
tor. For the most part, those exports are in 
the form of menial labor services.!? Even in 


attempt to enumerate all employment, even that of a 
marginal nature. For others, small-scale and/or family 
ownership are important distinguishing characteristics 
(S. V. Sethuraman, 1976). The informal sector is also 
taken to include those firms that operate either outside 
the law or in contravention of the law. This aspect 
appears in most definitions of the informal sector. Access 
to foreign exchange and relative labor intensity are also 
sometimes included in definitions of the sector. Barbara 
Harriss notes that “Almost all definitions [of the infor- 
mal sector] contain arbitrary elements, run into tautol- 
ogy and have been found to be operationally controver- 
sial” (1978, p. 1077). Characteristics included by one 
definition are often ignored by others; none is suffi- 
ciently comprehensive. Moreover, none of these taxo- 
nomic systems provide the basis for a theoretical ex- 
ploration of intersectoral relationships. 

The R-S sector is not a significant importer of 
labor services from the U-S sector, nor is the rest of the 
world. The manufactured goods, clothing, shoes, paper 
products, plastic wares, and the like, imported by the 
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the case of handicrafts, so little capital is 
involved that value-added by the U-S sector 
is essentially due to the labor input. The U-S 
labor force therefore comprehends all urban 
persons employed at very low wages, whether 
found in the petty trades and handicrafts, in 
domestic service in U-M households, or as 
menials in otherwise modern factories or ser- 
vice establishments. A busboy at the Jockey 
Club is therefore categorized as a member of 
the U-S sector although his place of employ- 
ment may appear conspicuously modern.” 
In this manner, the U-S labor force is made 
largely commensurate with urban poverty.” 


Vv 


Because rural-urban migration is dual in 
nature, the migration rate is a composite of 


R-S sector are largely produced in the U-M sector. 
There is, however, some derived demand for U-S labor, 
depending on the extent to which U-M firms employ 
menial labor. The rest of the world may import some of 
the output of handicraft industries and tourist use of 
hotel and restaurant facilities effects a derived demand 
for menial labor services. On the whole, however, the 
bulk of U-S sector exports are destined for the U-M 
sector and are largely in the form of labor services. 

20For a detailed listing of occupations for Metroplex 
shanty town dwellers see Lomnitz (pp. 64-65). Some 
earnings data are illustrative. In the Metroplex, 65 per- 
cent of unskilled construction workers earned below the 
legal minimum wage in 1970, as did more than 90 
percent of female service workers (Muñoz et al., p. 84). 

-When it is recognized that certain employment 
categories in otherwise modern firms are of menial type, 
it is no longer reasonable to use the nature of the 
enterprise as the basis for delineating the modern and 
subsistence components of the labor force. A maid in a 
modern household is not considered a part of the mod- 
ern labor force, nor is the force of grounds keepers at a 
modern manufacturing plant. The latter, using machetes 
to trim shrubs and shears to mow lawns, are essentially 
labor power substitutes for modern equipment just as 
maids are substitutes for modern appliances. This ap- 
proach contrasts with convention. According to Sethura- 
man, “It is the enterprises and not the individuals in the 
urban economy that are classified into formal and infor- 
mal sectors” (p. 71). Accordingly, a chambermaid in a 
modern hotel, earning a subsistence wage and residing 
in a shanty town, would be classified as a member of 
the formal or modern sector. Paulo Souza and Victor 
Tokman (1976, p. 359), however, apparently agree with 
us to the extent of including domestic servants as part of 
the informal sector. 
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migration into the two urban sectors. Thus, 


(1) (N/N) = (Nn / NAE) + (N/N AC) 


recalling that N is the existing size of the 
urban labor force; and where N represents 
net rural-urban migration. The subscripts m 
and us represent, respectively, the urban 
modern (U-M) labor force and the urban 
subsistence (U-S) labor force. 

As did Todaro, we show migration into 
the U-M sector governed by the difference 
between the discounted streams of expected 
U-M and- R-S real incomes, expressed as a 
percent of the discounted stream of expected 
rural income. Therefore, 


(2) (N,,/N,,)(t) | 
=F[(V,,(t)—V(t))/Vi(t)], F’>0, 


where V,,(t) is the discounted present value 
of the expected U-M real income stream over 
an individual’s planning horizon; and V,,(t) 
is the discounted present value of the 
expected real income stream in the R-S sec- 
tor over the same planning horizon. 

This is essentially the basic Todaro equa- 
tion, but in the present context, it treats only 
those migrants bound for the U-M sector.” 

For migrants who do not meet the human 
capital requirements of U-M work places, 
migration can be expressed as some function 
of the earnings differential between R-S and 
U-S sector employment. 


(3) (Mus/Nus (2) 


=F[(V,,(t)—V(t))/Vis(t)], F’> 0, 


where variables are defined in parallel fash- 
ion to those in equation (2). Equation (3) 
therefore explains the movement of all mi- 
grants who are not the subject of equa- 
tion (2). 


22 This equation is very similar to equation (1) in 
Todaro’s seminal article (1969). As in Todaro, it is 
assumed that all potential migrants have identical plan- 
ning horizons; and, utilize constant and identical dis- 
count factors. 
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It will be noted that a common labor 
supply factor, V,,, is found in both migration 
equations. A behavioral equation for that 
term can be formulated as follows: 


O Ves(0)= f" Yalt) at 


where Y,, represents net income in the R-S 
sector (probably institutionally determined) 
in period ¢,7? and r is the appropriate con- 
sumption time-preference rate of discount. 

By including V,, as a labor supply factor 
for both streams of migrants, we are making 
the realistic assumption that the R-S wage 
tends to dominate the rural economy because 
few rural employment opportunities utilize 
human capital. We therefore consider that all 
potential rural emigrants use the R-S wage 
as their benchmark. 

Focusing now on migrants bound for the 
U-M sector, we must consider an employ- 
ment probability factor and also decide how 
to treat human capital. Because barriers to 
U-M employment are stated in terms of hu- 
man capital, it is obviously a crucial factor. 
On the other hand, if the short run is of 
interest, investment in human capital is a 
sunk cost and therefore irrelevant to the 
migration decision. Where human capital 
would be useful is in explaining changes over 
time in migration rates. Our interest, how- 
ever, like that of Todaro, will be the explana- 
tion of short-term migration decisions. De- 
fining the short run as a period in which a 
potential migrant’s stock of human capital is 
fixed and letting V,,,(0) represent the present 
value of that person’s perceived U-M earn- 
ings stream, 


(5) Val) =f" PCt)¥ql(t)en"at - C(0), 


where Y,,(1) represents net U-M real income 
in period t, P(r) is the probability of having 
a U-M job in period ¢, and C is the one-time 
cost of the migratory move. 


23 See fn. 40 and equation (11) below. 
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The value V,,(0) therefore increases with 
increases in either P(t) or Y(t), as in the 
Todaro case. If interest were in explaining 
migration over longer periods of time, hu- 
man capital costs would be added to equa- 
tion (5). 

The inclusion of a probability factor al- 
lows that at any point in time there may be 
an excess of U-M bound immigrants over 
U-M sector employment opportunities. Those 
educated migrants not initially obtaining 
U-M jobs, may either remain temporarily 
employed or find interim employment in the 
U-S sector. Based on considerable evidence 
it appears likely that many of the highly 
educated will accept temporary unemploy- 
ment rather than take menial jobs.” To sim- 
plify the analysis we will assume that all 
U-M bound migrants who fail to find U-M 
employment, accept temporary unemploy- 
ment.?6 Therefore, the probability factor P 
in equation (5) varies with the rate of open 
unemployment in the U-M sector.”’ 


24In cases where the U-M sector is the focal point, 
the short-term migration decision presupposes a prior 
decision to invest in human capital. In its turn, that 
investment decision would have involved comparing ex- 
pected future gains from migration with the opportunity 
cost of acquiring the requisite stock of human capital. 
From this view, the opportunity cost of education would 
be an important policy variable. 

25 Gunnar Myrdal develops this argument and con- 
cludes that “[the educated] are looking for nonmanual 
work and are not prepared to accept work that ‘soils 
their hands’” (1968, pp. 1124 ff). 

26 This assumption is necessary if we are to analyze 
the behavior of those migrants possessed of minimal 
human capital endowments. It has a strong basis in 
reality, however, being exemplified by the widespread 
phenomenon known as the educated unemployed. For 
those who have acquired relatively advanced schooling, 
employment in the U-S sector is considered demeaning. 
Further, those who could afford the opportunity cost of 
formal education are more likely to be able to afford 
temporary unemployment. 

27Here P is related to 7 as shown in fn. 11, but, in 
this case, 


a(t) = yN,(t)/(M(t)—N,()), 


where M is the total U-M labor force, N, the employed 
U-M labor force, and y, the rate of employment crea- 
tion in the U-M sector (see Section IIT). i 
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Because no human capital is required for 
employment in the U-S sector, the probabil- 
ity of employment at the existing U-S wage 
is unity for any given individual so that the 
present value of expected U-S sector earn- 
ings, V,,,(0), may be represented by 


(©) Vus(0)= f" Yalt) dt — C(0), 


where Y,,,(¢) represents net U-S real income 
in period (¢). 

As in the Todaro case, U-M earnings, 
Y,,(¢), are determined by institutional fac- 
tors.28 However, because of the ease of entry, 
the U-S earnings, Y,,(t), will tend to vary 
with the determinants of labor supply and 
labor demand. If we are to gain further 
understanding of the subsistence component 
of rural urban migration, we must pursue 
those determinants. 


VI 


We follow Todaro’s lead and consider 
labor supply to be exogenous.’ Because of 
freedom of entry into the U-S sector and 
population pressure on rural land, labor 
supply for the U-S sector is considered to be 
perfectly elastic.*° Analysis of labor demand 
requires specification of the determinants of 
output in the respective subsistence sectors. 
For the U-S sector, the production function 
is simple: : 


(7) Qus = F( Nus)» 


where Q,, and N,, denote output volume 
and size of the U-S labor force, respectively. 
Output is in the form of labor services and 
capital is assumed to be of scarely any im- 
portance. 


Reference is usually to administered wages which 
are held to be significantly above the social opportunity 
cost of new hires. ` : 

2? Population growth is a principle supply factor along 
with the labor force participation rate and the age 
structure of population. It would serve no useful pur- 
pose to include these in the model. 

3°For a discussion of the rural labor condition, see 
fn. 36 and the text to which it pertains. 
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In converting U-S sector output to in- 
come, two important identities emerge: 


(8) Fas =) PasQus = Was Nus 
(9) Y,, = Pu (X +G), 
where Y,,, W,,, and P,, are, respectively, 


total income, money wage, and price of labor 
services; and X and G, respectively, repre- 
sent the volume of labor services sold as 
exports to the U-M sector and the volume 
of U-S output consumed within the U-S 
sector.*! 

The identity in equation (8) simply recog- 
nizes that because the output of the U-S 
sector is in the form of labor services, price 
and wage are different sides of the same coin. 
Equation (9) stipulates that a portion of the 
output of the U-S sector is exported, with the 
remainder consumed within the sector. This 
presents us with a useful perspective on U-S 
sector income. Indeed, if we assume that 
barter is inconsequential in the urban setting 
and that exports are the source of the cir- 
culating money supply in the U-S sector, the 
money value of exports largely determines 
the level of U-S sector income.?? Whereas 
exports increase the income stream, imports 
of food and manufactured goods constitute 
leakages. Because there is little if any capital 
stock, we may assume there is no saving. The 
open economy multiplier for the U-S sector 
therefore depends solely upon the propensity 
to import. It then follows that the level of 
U-S sector income is based upon the money 
value of exports and the average propensity 
to import.” That income stream derived from 


314 discussion of the export of labor services from 
the U-S sector was presented in Section IV. 

321f we make the largely realistic assumption that the 
U-S sector is not privy to credit. emanating from a 
fractional reserve system, then Y, =X V, where X is 
the money value of exports, and V, the velocity of 
circulation. 

33Indeed, if we assume balanced trade between the 
U-S sector and other sectors, Y,, = X/APM, where X 
is the money value of exports and APM represents the 
average propensity to import. (For changes in Y,,, the 
marginal propensity to import would be appropriate.) 
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exports and expanded by a multiplier effect 
also finances consumption of some U-S sec- 
tor value-added by U-S sector households.*4 

The most important determinants of de- 
mand for U-S exports are population and 
per capita income in the U-M sector, and the 
prices of capital goods that substitute for 
U-S labor. Where X represents the quantity 
of U-S exports demanded by the U-M sec- 
tor, then 


X = f ( Pas» Prs Ym, Pop), 


where P,,, is the price of U-S labor service 
exports (U-S wage), and Pp represents the 
price of manufactured substitutes for U-S 
labor. Also, Y,, represents income per capita 
in the U-M sector and Pop stand for U-M 
population. If one were to understand the 
long-run impact of the U-M sector on U-S 
sector employment and rural-urban migra- 
tion, the focus should be upon the nonprice 
variables.*> At any point in time, however, 
the quantity demanded is a function of P,,,, 
which, as we have seen, is the same as W,,.. 
Given a demand schedule, any change in 
the U-S wage will affect the quantity of U-S 
exports and, depending on price elasticity, 
the total value of exports. This impact of 
price elasticity on the total value of exports, 
in turn, has implications for wage and em- 
ployment. Indeed, U-S exports, U-S wage, 
and U-S employment are simultaneously de- 
termined. To establish this point it is neces- 
sary to include the R-S sector in the analysis 


Also note that ¥ V=Y,, = X/APM (see fn. 32). It was 
noted earlier that 80 percent of expenditures by U-S 
households in the Metroplex went for imports. In that 
case, the export multiplier would be 1.25 and G would 
be equal to .25X. Other works have made reference to 
an export multiplier in a similar LDC context (Keith 
Hart, 1983), but the argument has not been rigorously 
developed. 

34Because very little capital is involved, even that 
U-S sector value-added consumed by U-S sector 
households can be fairly said to consist very largely of 
labor input. 

35An area of untapped research potential is the rela- 
tionship of demand for labor services to the price of 
manufactured substitutes for those services. 
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because the-absence of barriers to entry per- 
mits labor to move more or less freely be- 
tween it and the U-S sector. 

The output’ equation for the R-S Sector 
can be represented as 


(10) Qr = JCN, rs? Lys, K,,), 


where Q,,, N, 
tively, output volume, labor, land and capital. 
In the R-S sector, the stock of capital is 
minimal and possibilities for its expansion 
are severely circumscribed. Land is es- 
sentially fixed and, assuming that labor has‘a 
marginal product of zero over a ‘wide 
range,*°*7 Q,, would be at a maximum and 
remain so until Jand and/or capital bottle- 
necks were broken.?? < 

We follow the standard practice of ‘the 
literature on ‘economic Se gen assume’ 
that the R-S real wage, W, z is institutionally 
determined, and is??? 


+ 


(11) W,s = Qrs/Nrs 


% The often-used assumption of zero marginal prod- 
uct is usually based on the existence of a considerable 
pressure of population on the relevant’ land atid’ an 
institutional arrangement that promotes application ‘of 
family labor so long as returns are nonnegative. Severe 
population pressure exists in those regions of Mexico, 
furnishing the bulk of rural to urban migrants, and in 
many other countries as well. 

37Extreme assumptions such as zero marginal prod- 
uct are sometimes vital to the discovery of fundamental 
tendencies. Such discoveries, in turn, help to throw light 
on situations that do not necessarily conform to the 
extreme assumptions. For example, an empirical model 
based on the present theory could serve in situations 
where the marginal, product of R-S labor is positive, 
albeit small relative to that of the U-M’ sector. 

38This maximum is in reality a constraint. There 
could be shortfalls, of course, caused by natural phe- 
nomena. In that case the rural wage would fall, sparking 
additional rural-urban migration. 

°This a.a real wage in the sense that ‘it. measures 
physical output and not in the sense that it measures 
constant purchasing power. 

40 The’assumption that wage is. equal to average prod- 
uct is reasonable for the collectives and small-scale 
private farms in Mexico where most labor comes from 
family members. The assumption can also apply to 
other Latin American or Asian countries with share- 
cropping systems by assuming that the return to jand 
ownership is a fixed rent, with the remainder divided 
among members of the R-S labor force. 


rs» Lrs, and K,, denote, respec- 
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The money -wage, which i is used Herediter, is 
therefore '*. 


(12) = P (Q;s/ Ns)» 


where P, is the exogenously determined price 
of agricultural output which is assumed con- 
stant in the subsequent analysis,“ and where- 
labor:supply is, in effect, perfectly inelastic.“ 
With’ land: a fixed: input and the -marginal 
product of labor equal to zero over a. wide- 
range, W,. will vary inversely with changes in 
N.. In ‘this’ ‘stylized situation, population 


rs 


growth places downward pressure on W,,. In 
the classical or Malthusian setting, a down- 
ward slide of the wage would-ultimately act 
as-a population check. However, in-a dualis- 
tic setting such as that’ found in: Mexico, 

there isa -potential’safety valve in the form: 
of the U-S sector.” 

With U-S labor and R-S labor considered 
substitutes, at least across `a wide range; it 
follows that so long as the marginal product- 
of labor in the R-S sector is at or near zero; 
the labor supply in the U-S sector will be 
perfectly elastic at a-wage-equal to that in the 
R-S sector. We may therefore combine equa- 
tions (8) and (12) to’arrive at the basic 


4lIn Mexico, as in many other countries, there isa 
sizable modern rural’ sector. Agricultural prices,’ there- ` 
fore, are not directly tied to particular -changes in sub- 
sistence sector variables. It is therefore not desirable to: ’ 
include the intersectoral terms of trade as a variable in 
the, model. A modern rural ‘sector has appeared in 
previous dualistn models (Keith Griffin, 1976). 

42 Population growth is the majór supply factor and is 
taken to be exogenous. So long as institutional factors 
lead to employment of rural labor force members, the 
R-S labor supply for practical purposes will approach 
perfect inelasticity, while demand will feature unit elas- 
ticity in the relevant range. If, as assumed, Q,, is at a 
maximum and P, is exogenously determined, the value 
of R-S output is given ať P.Q,,. In the assumed institu- 
tional setting this is also the fixed wage bill ey 
equation (2), we-have P;Q,„ = PN). Changes in 
are therefore precisely countered as W,, moves in the 
opposite direction. ` 

8 Tegal migration to the United States is also a 
safety valve for the Mexican population. However, a 
largé proportion of the illegal migrants have significant’ 
stocks of human capital. For'the relatively uneducated 
and the illiterate, the more likely safety valve is found in 
urban Mexico. 
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equilibrium condition shown in“ 
(13) Was =Yus/Nus = Pr(Qrs/Nes) = Wes: 


By making certain assumptions about the 
costs of migration and discount rates, this 
equilibrium condition can be stated in terms 
of present value of expected earnings: Vy, = 
V,,.° Any reduction in W,, or increase in W,,, 
would therefore affect present value calcu- 
lations (equation (3)) so as to increase the 
migratory flow. 

Under the stipulated conditions, popula- 
tion pressure leading to labor force growth in 
either of the subsistence sectors will tend to 
reduce both the R-S and the U-S wage. 
There will be countervailing tendencies, how- 
ever, the impact of which all depend on the 
relevant price elasticity of U-S exports.** To 
explore the importance of price elasticity, 
assume that the non-price-demand determi- 
nants for U-S exports are constant, and re- 
call that P,, is also W,,. As population pres- 
sure in the subsistence sectors pushes down 
the U-S wage, the quantity of exports de- 
manded will increase, but, depending on the 
size of the elasticity coefficient, the income 
stream flowing into the U-S sector might 
swell or shrink. If U-S exports are price 
elastic, for example, the total value of labor 
services exported would increase as P,,, falls, 
even if population and income in the U-M 


“Recall that Q,, is at a maximum and that P, is 

exogenously determined and assumed constant for the 
analysis. In reality the equibrium might be achieved 
without equating money wages. We recognize that psy- 
chic return and/or cost of living might vary across 
sectors, but prefer to keep the analysis clear-cut by 
abstracting from such considerations. 
„ See equations (3), (4), and (6). The equilibrium 
Ws =W,, would yield an equilibrium Vps = V, if the 
cost of migration were zero and time-preference dis- 
count rates were the same for rural and urban earnings. 
Given some cost of migration, when V, = F, then 
Ws > W,,. Although it would complicate the exposition, 
the cost factor could be added to the analysis. 

“6In the classical surplus labor models, the rural 
subsistence wage determines the urban wage (W. Arthur 
Lewis, 1954). In the present model a common sub- 
sistence wage is determined by simultaneous changes in 
the U-S and R-S sectors. 
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sector did not grow.*” In other words, the 
more price elastic the demand for U-S ex- 
ports, the less will be the downward pressure 
on W, and the greater will be the expansion- 
ary influence on employment of a given labor 
supply pressure. The expansion of employ- 
ment in the U-S sector is based partly upon 
the natural. rate of population increase and 
partly upon rural-urban migration. On the 
other hand, if demand were inelastic, a fall- 
ing U-S wage would reduce the total value of 
U-S labor service exports. In that case, supply 
pressure would cause a relatively large de- 
crease in W,,=W,,, and a relatively small 
increase.in U-S sector employment.“ 


Vil 


We have seen that wage and employment 
in the U-S sector are intimately tied to devel- 
opments in other sectors. The U-S labor 
supply is greatly affected by conditions in 
the R-S sector and the demand for U-S 
labor largely emanates from the U-M sector. 
The exports associated with the demand for 
labor services result in a flow of payments 
into the U-S sector, the size of which is 
affected by the price elasticity. of the labor 
exports.” The value of that flow, in turn, is 


4 Having assumed U-M employment and income 
constant, the increased value of U-S exports would 
mean that U-S labor services have been substituted by 
the U-M sector for other goods and services. The U-M 
sector could increase its imports within the constraint of 
a constant level of income (Y,, = P,,Q,,) so long as there 
were no savings in the U-S sector (the assumed condi- 
tion). The U-S sector would therefore increase its im- 
ports of U-M sector products sufficiently to maintain 
balanced intersectoral trade, however, at a higher level. 

*8There have been virtually no attempts to estimate 
the price elasticity of the labor services of the type 
exported by the U-S sector. To the extent that the 
present analysis is useful, this topic should be added to 
the research agenda. In the absence of data, one is 
tempted to speculate that domestic service, for example, 
is price elastic, being in the nature of luxury. 

*The extent to which growth in the U-M sector 
leads to U-S employment opportunities also depends on 
the income elasticity of U-M sector demand for U-S 
exports. There is a paucity of data on that subject. 
Dealing with combined demand of all urban sectors, one 
study suggests that the income elasticity coefficient varies 
from a low of less than 0.5 to well over 1.0 (Paul 
Mosley, 1978, p. 7). The data, however, did not treat 
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enhanced by a multiplier effect to create 
additional employment within the U-S sec- 
tor. 
Here then are the keys to understanding 
. that portion of rural to urban migration that 
has resulted in burgeoning growth of urban 
subsistence sectors: 1) the growth of the sub- 
sistence population, which keeps downward 
pressure on the subsistence wage, and 2) the 
rapid growth of the U-M sector which has 
translated into the growth of demand for 
exports from the U-S sector. Where the 
Todaro model explains why those who 
possess human capital migrate, our model 
explains why masses of unschooled and rela- 
tively unskilled persons also join the trek to 
the city. They move when population pres- 
sure on fixed agricultural land reduces the 
rural subsistence wage significantly below 
that of the U-S sector, or when growth of 
demand for U-S exports pushes the wage in 
that sector significantly above that of the 
rural subsistence sector.” For many of those 
caught up in the urban trek, the focus is not 
on the modern sector with its relatively high 
wages, but rather on the subsistence sector 
with its relative ease of entry. The present 
analysis is therefore a useful complement to 
the Todaro theory of migration. 


Vio 


Although the Todaro model is unidimen- 
sional while migration is a dual phenome- 
non, that model generally has been found 
consistent with the data. Consistency with 
the data, however, is not sufficient if the 
theory is inappropriate. It is the theory that 
informs policy. If the focus is growth of the 
U-S sector labor force, the Todaro model 
has yielded the correct prediction, but has 
failed to provide a satisfactory explanation. 


domestic service or menial labor, categories crucial to 
this study. 

50In reality, forces other than population also affect 
the rural wage. Various market and institutional forces 
may cause changes in prices for rural output. Recall, 
however, that we chose to hold rural prices constant in 
order to establish the basic relationships between the 
R-S and U-S sectors. 
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That theory, in turn, has lead analysts to the 
seemingly fatalistic view that attempts to 
solve the urban employment problem are 
likely to make the situation worse. This unin- 
tentional result is said to occur because the 
creation of new workplaces in the U-M sec- 
tor enhances the probability of U-M employ- 
ment, thereby promoting increased migra- 
tion. Given the relatively large size of the 
rural labor force, the number of rural to 
urban migrants is likely to exceed the num- 
ber of new modern sector workplaces. In 
that fashion, policies to promote urban eco- 
nomic modernization are said to lead to in- 


‘creased urban unemployment and underem- 


ployment (Todaro, 1979, p. 197). From that 
viewpoint, the market appears perverse. De- 
cisions that are rational from the point of 
view of individuals appear disastrous for 
society. Those analysts are then forced to the 
conclusion that the solution to the urban 
employment problem must be sought in the 
rural areas. For example, it has been argued 
that “The present unnecessary economic 
incentives for rural-urban migration need 
to be minimized through creative and 
well-designed programs of integrated rural 
development” (Todaro, 1979, p. 198).*! The 
perversion of the market is taken to be so 
extreme that some have been pushed to con- 
sider direct restrictions on migration such as 
those found in Tanzania and South Africa.” 


5lOn the basis of the present analysis, it is ap- 
propriate to question whether investment directly in the 
rural sector would create ancilliary employment of the 
nature and magnitude of that related to investment 
in the U-M sector. One is likely to find little demand 
for servants, plumbers, appliance repair shops, street 
vendors, news hawkers, boot blacks, or even small res- 
taurants in agricultural villages. Finally, it is likely that 
the urban setting provides economies of scale in the 
delivery of education, health care, and family planning. 
There is the opportunity, therefore, for policymakers to 
take advantage of the rural to urban migration to reduce 
the population growth rate, on the one hand, and to 
improve the quality of the labor force, on the other. 
Rather than trying to stand against the tide, a reason- 
able policy emphasis might otherwise take advantage of 
the massive movement of humanity. 

*2While maintaining “grave reservations. about the 
ethical issues involved,” John Harris and Todaro (1970, 
p. 135) investigate the economic implications of direct 
restrictions on migration. 
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If one’s viewpoint, however, includes the 
revised paradigm presented here, much of 
the recent rural-urban migration appears de- 
sirable from society’s perspective as well as 
from that of individual migrants. The migra- 
tion would be seen as socially undesirable 
only if one could show that a significant 
fraction of migrants produced in the urban 
setting less than would have been the case 
had they remained in rural envjrons. The 
facts appear to be otherwise, however. Be- 
cause urban modern employment is likely for 
educated migrants, their movement contrib- 
utes directly to economic growth. In turn, 
the growth of the U-M sector fuels demand 
for U-S sector exports. The growth of the 
demand imparts a tendency for wage to in- 
crease in the U-S sector which, pari passu, 
sparks urban-bound migration into that sec- 
tor. That migration itself improves the over- 
all productivity of the economy and en- 
hances the welfare of both those who migrate 
to the urban subsistence sector and those 
who remain in the rural subsistence sector. 


53It can also be argued that those of the educated 
migrants who initially fail to find urban employment 
would not have been willing to work in the rural setting 
(see fn. 25). This might lead one to question the efficacy 
of having educated them, but that is another matter. 


REFERENCES 


Balan, Jorge, Browning, Harley and Jelin, Eliza- 
beth, Men in a Developing Society: Geo- 
graphic and Social Mobility in Monterrey, 
Mexico, Austin: University of Texas Press, 
1973. 

Browning, Harley and Feindt, Waltraut, “Selec- 
tividad de Migrantes en un Metrópoli en 
un Pais en Desarrollo: Estudio de un Caso 
Mexicano,” Demografia y Economia, No. 
2, 1969, 3, 186-200. 

Gillis et al., Malcom, Economics of Develop- 
ment, New York: W. W. Norton, 1983. 
Griffin, Keith, Land Concentration and Rural 
Poverty, New York: Holmes and Meier, 

1976. 

Harris, John R. and Todaro, Michael P., “ Migra- 
tion, Unemployment and Development: A 
Two-Sector Analysis,” American Economic 


COLE AND SANDERS: INTERNAL MIGRATION AND EMPLOYMENT 493 


Review, March 1970, 60, 126-42. 

Harriss, Barbara, “Quasi-formal Employment 
Structures in the Unorganized Urban 
Economy, and the Reverse: Some Evi- 
dence from South India,” World Devel- 
opment, September/October, 1978, 6, 
1077-86. 

Hart, Keith, “Informal Income Opportunities 
and Urban Employment in Ghana,” Jour- 
nal of Modern African Studies, March 1983, 
2, 61-89. 

Lewis, W. Arthur, “Economic Development 
with Unlimited Supplies of Labour,” Man- 
chester School of Economics, May 1954, 
22, 131-91. 

Lomnitz, Larissa, Networks and Marginality: 
Life in a Mexican Shanty Town, New York: 
Academic Press, 1977. 

Lubell, Harold, “Urban Development and 
Employment: The Third World Metropo- 
lis,” International Labour Review, Novem- 
ber /December 1978, 117, 747-56. 

McGee, T. G., The Urbanized Process in the 
Third World, London: G. Bell and Sons, 
1971. 

Mosley, Paul, “Implicit Models and Policy 
Recommendations: Policy Towards the 
Informal Sector in Kenya,” IDS Bulletin, 
February 1978, 3-10. 

Muñoz et al., Humberto, Migracion y De- 
sigualidad Social en la Ciudad de México, 
Mexico City: El Colegio de México, 1977. 

Myrdal, Gunnar, Asian Drama, Vol. III, New 
York: Pantheon, 1968. 

Peattie, Lisa R., The View from the Barrio, 
Ann Arbor: University of Michigan Press, 
1968. 

Santos, Milton, The Shared Space: The Two 
Circuits of the Urban Economy in Under- 
developed Countries, London: Metheuen, 
1979. 

Sethuraman, S. V., “The Urban Informal Sec- 
tor: Concept, Measurement and Policy,” 
International Labour Review, July/August 
1976, 114, 69-81. 

Souza, Paulo and Tokman, Victor, “The Infor- 
mal Sector in Latin America,” Interna- 
tional Labour Review, November /Decem- 
ber 1976, 114, 355-65. 

Sundrum, R. M., Development Economics, New 
York: Wiley & Sons, 1983. 

Todaro, Michael P., “A Model of Labor Mi- 


494 . THE AMERICAN. ECONOMIC REVIEW 


gration and Urban Unemployment in Less 
Developed Countries;’ American Eco- 
nomic Review, March 1969, 59, 138-48. 
, International Migration in Develop- 
ing Countries: A Review of Theory, Evi- 
dence Methodology, and Research Prior- 
ities, Geneva: International Labour Office, 
1976. i 
, Economic Development of the Third 
World, New York: Longman, 1979. -— 
Weeks, John, “Policies for Expanding Em- 











JUNE 1985 


ployment in the Informal Urban Sector 

of Developing Economics,”- International 

Labour Review, January 1975, 111, 1-13. 
Secretaria de Industria y. Comercio, Depart- 

mento de Muestreo, Las 16 Ciudades 

Principales de la Republica Mexicana: In- 
- gresos y Egresos Familiares, Mexico City, 

1962. : 
, Dirección General de Estadistica, 
IX Censo General de Población, Mexico 
City, 1972. 


Accounting Rates of Return 


By GERALD L. SALAMON* 


Many economic studies provide empirical 
evidence regarding cross-sectional differences 
in firm profitability. In most of these studies, 
firm profitability is measured by an account- 
ing rate of return (net income dividend by 
the book value of assets, hereafter, ARR) 
rather than an economic rate of profit. 
Franklin Fisher and John McGowan define 
the firm’s economic rate of profit (IRR) as 
that interest rate which “equates the present 


value of its net revenue stream to its initial . 


outlay” (1983, p. 82). Fisher and McGowan 
examine the analytic relation between a firm’s 
ARR and its IRR in a series of examples 
and conclude that the ARR is such a bad 
surrogate for the JRR that the results of 
ARR-based empirical studies are likely to be 
“totally misleading” (p. 91). 

William Long and David Ravenscraft 
(1984) have criticized the theoretical work of 
Fisher and McGowan because the nature of 
the analytic relationship between the ARR 
and the JRR in the context of highly sim- 
plified hypothetical “examples” may not be 
indicative of the nature of the relationship in 
empirical settings. Their criticism adopts the 
utilitarian view that the ARR has to be 
treated as a suitable surrogate for the IRR as 
long as no preferable alternative measure of 


profitability is available for empirical work. . 


*Professor of Accounting, University of Iowa, Iowa 
City, IA 52242. I gratefully acknowledge the comments 
of William Albrecht, Dan Dhaliwal, Gary Fethke, 
Franklin Fisher, Scott Linn, William R. Kinney, Jr., and 
the participants of a workshop at the University of 
Florida on earlier versions of this paper. 

1Some authors (for example, William Long and David 
Ravenscraft, 1984) have used the sales margin ratio 
(earnings/sales) as a measure of profitability. However, 
if one views profitability as return per unit of sacrifice, 
the sales margin ratio is not a profitability measure since 
it ignores the sacrifice (or investment) required to gener- 
ate a dollar of sales. Consequently, this paper does not 
attempt to shed any insight into prior studies that have 
relied on the sales margin ratio as a measure of profit- 
ability. 
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This view has merit as long as the measure- 
ment error which is contained in the ARR is 
random rather than systematic. Unfor- 
tunately, the nature and extent of the mea- 
surement error which is contained in the 
ARR in a particular empirical setting can 
only be determined unequivocally if the IRR 
is unequivocally known. In such a case, of 
course, there would be no need to rely on the 
ARR at all. Due to this unhappy circle, 
empirical research on firm profitability has 
continued to rely on the ARR despite the 
fact that many persons reasonably believe 
that the results of such research may be 
totally misleading (Fisher and McGowan; 
G. C. Harcourt, 1965), while others reason- 
ably believe that the results are reliable 
enough to form a basis for policy decisions 
(Long and Ravenscraft). 

Recent work by Y. Ijiri (1978; 1979; 1980) 
and by myself (1982) has shown that condi- 
tional IRR estimates can be obtained from 
data in firms’ financial statements. While 
these RR estimates are conditional, they do 
abstract from certain extraneous factors that 
influence ARRs and that differ across firms. 
Consequently the conditional IRR estimates 
are free from some of the sources of mea- 
surement error which are known to con- 
taminate the ARR. Thus, the conditional 
IRR estimates can be used to provide evi- 
dence on whether these sources of measure- 
ment error have or have not affected the 
outcome of prior studies in which profit- 
ability was measured by the ARR. Such 
evidence can help to objectively resolve 
the conflict between the opposing views on 
the reliability of ARR-based profitability re- 
search. 

This paper uses conditional IRR estimates 
to examine the properties of the measure- 
ment error in the ARR in a study of the 
relationship between firm profitability and 
firm size. The remainder of the paper is 
organized as follows. In Section I, the theo- 
retical work of Fisher and McGowan is used 
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as the basis for analyzing the nature of the 
measurement error in the ARR in general 
and in the context of studies of the relation- 
ship between firm profitability and firm size. 
An outline and an analysis of the procedures 


for estimating conditional [RRs is presented . 


in Section II. In Section III, empirical evi- 
dence is presented that documents that the 
ARR contains systematic rather than ran- 
dom measurement error in firm size studies. 
Finally, in Section IV, a brief summary of 
the paper is provided and some specific 
suggestions for future research are made. 


I. Measurement Error and Firm Size 


G. Whittington (1979, p. 204) has argued 
that the ARR would be a suitable surrogate 
for the IRR in empirical research if the ARR 
is correlated with the IRR, and if the vari- 
ance of the ARR that is unexplained by the 
IRR is uncorrelated with the explanatory 
variable used in the analysis. If such were the 
case, then the use of the ARR in empirical 
research would lead to weak but unbiased 
tests of economic hypotheses. Research that 
has relied on conditional JRR estimates sug- 
gests that the ARR and the IRR are posi- 
tively associated in most empirical settings 
(for example, my 1982 article; myself and M. 
Moriarty, 1984; my 1984 paper with S. C. 
Linn and W. P. Albrecht). Consequently, the 
first of Whittington’s criteria for satisfactory 
surrogation appears to be generally met. Un- 
fortunately, it is still unclear whether the 
second of his conditions is or is not met in 
general. The essence of the controversy be- 
tween Fisher and McGowan and their critics 
(for example, Long and Ravenscraft) ap- 
pears to center on this single issue. Fisher 
and McGowan appear to hold the position 
(based upon their theoretical analysis) that 
the error in the ARR is likely to be sys- 
tematic in enough settings that the use of the 
ARR, in general, produces results that can- 
not be relied upon. Long and Ravenscraft, 
on the other hand, seem to believe that the 
measurement error in the ARR is likely to be 
random in most settings so that tests of 
economic hypotheses which rely on the ARR 
are unbiased and thus reliable. At this stage 
of our knowledge, it is difficult to evaluate 
the merits of these opposing positions be- 
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cause of the lack of direct evidence. Further- 
more, neither of these two extreme positions 
is likely to hold in general. In particular, it is 
likely that the measurement error in the ARR 
will be random in some settings and sys- 
tematic in other settings. If this is the case, 
then it would be quite useful to establish 
guidelines that would allow a preliminary 
classification of past ARR-based research 
into one set in which the major. concern 
would be the power of the statistical tests 
and into another set in which the major 
concern would be the bias of the statistical 
tests. This paper represents an initial effort 
to base such guidelines on the outcome of 
empirical tests of the theory developed by 
Fisher and McGowan. | 

Fisher and McGowan demonstrate that 
the level of a firm’s ARR is systematically 
affected by its choice of a depreciation meth- 
od. Thus, their theory suggests that the na- 
ture of the measurement error in the ARR in 
a particular sample of firms will depend upon 
the distribution of accounting methods across 
the firms in that sample. In particular, the 
measurement error in the ARR is likely to be 
systematically related to a potential explana- 
tory variable whenever the choice of account- 
ing methods is systematically related to that 
variable. 

This paper examines the nature of the 
measurement error in the ARR in the con- 
text of studies of the relationship between 
firm profitability and firm size. This area was 
chosen for examination for two primary rea- 
sons. First, the relationship between firm size 
and firm profitability is a time-honored topic 
on which well-known scholars have differing 
opinions. Marshall Hall and Leonard Weiss 
(1967, p. 329) suggest that William Baumol 
(1959) believed in the existence of a positive 
association between firm size and firm prof- 
itability while George Stigler (1950) and Joe 
Bain (1956) expressed either skepticism or 
uncertainty about such a positive associa- 
tion. Hall and Weiss present empirical re- 
sults that are consistent with a positive as- 
sociation between firm size and profitability, 
but profitability in their study was measured 
by the ARR. 

The second, and perhaps more important, 
reason for examining the nature of the 
ARR-based measurement error in the context 
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of a firm-size study is that prior research has 
found that there are systematic differences in 
the accounting methods adopted by firms of 
different size. For example, R. Watts and G. 
Zimmerman (1978), D. Dhaliwal, myself, and 
E. D. Smith (1982), and R. Hagerman and 
M. Zmijewski (1979) all found that large 
firms tended to adopt accounting methods 
that resulted in smaller earnings levels than 
the earnings levels produced by the account- 
ing methods adopted by small firms.? This 
means, for example, that large firms tend to 
elect accelerated. methods of depreciation 
more frequently than small firms. The nature 
of these differences in the depreciation meth- 
ods of large and small firms is important 
given Fisher and McGowan’s demonstration 
of how a firm’s ARR is affected by its choice 
of a depreciation method. In particular, 
Fisher and McGowan (Table 2, p. 86) dem- 
onstrated that, if the growth rate in invest- 
ment is less than the IRR of firm projects, 
then the steady-state ARR of the firm is 
higher if it uses an accelerated depreciation 
method than if it uses the straight-line depre- 
ciation method.? Thus, the nature of the sys- 
tematic differences in the depreciation meth- 
ods adopted by large and small firms is 
hypothesized to induce systematic rather than 
random measurement error in the ARR in 
the context of studies of the relationship 
between firm profitability and firm size. 

It is important to notice that the direction 
of this effect is such that the positive associa- 
tion between firm size and firm profitability 
that was observed by Hall and Weiss may 
have been induced by the systematic error 
contained in their measure of profitability 
the ARR. Consequently, an examination of 
the properties of the measurement error in 


?The studies of accounting method choice and firm 
size often report significance levels between 5 and 10 
percent. See R. Holthausen and R. Leftwich (1983) for a 
thorough review of the accounting method choice litera- 
ture. 

3The case of IRR being less than the rate of invest- 
ment growth is the most common case in practice for 
the large mature firms which are examined in this paper. 
See my 1973 article for a demonstration that share- 
holders are continually increasing their investment in 
the firm (i.e., they never receive a dividend) whenever 
the growth rate exceeds the IRR. 
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the ARR in size-profitability studies has the 
potential to provide evidence that directly 
addresses the controversy between Fisher- 
McGowan and their critics (as represented 
by Long-Ravenscraft). Clearly, the theory 
developed by Fisher and McGowan along 
with the findings of systematic differences in 
the accounting methods adopted -by large 
and small firms predicts that the ARR will 
contain systematic measurement error in 
studies of the relationship between firm prof- 
itability and firm size. If such systematic 
error is not documented in this setting then 
it would appear that the ARR is a.reason- 
able general surrogate for the JRR in empir- 
ical research as was suggested by Long- 
Ravenscraft. On the other hand, if the ARR 
is found to possess measurement error prop- 
erties consistent with the predictions of the 
theory developed by Fisher-McGowan, then 
their theory cannot be legitimately criticized 
because of the simplicity of its underlying 
assumptions. Furthermore, if systematic 
measurement error is found to be present in 
the ARR in this setting, then the results of 
ARR-based research should be viewed with 
skepticism whenever there is an association 
between the explanatory variable of concern 
and the accounting methods used by the 
firm. 


I. Conditional Estimates of Firm IRR 


Jjiri (1978; 1980) has advocated the prepa- 
ration of financial reports on the cash basis 
rather than on the accrual basis. Jjiri’s 
emphasis on cash-basis reports has stimu- 
lated interest in a variable called the cash 
recovery rate (CRR). The CRR is the ratio 
of the firm’s cash recoveries in a period to 
the gross historical cost of investments out- 
standing during the period. Under the condi- 
tion of constant investment growth, my 
article (1982) has shown that a firm’s CRR 
converges to the constant given in equation 
(1) when the cash flow profile of the firm’s 
projects can be represented by a single 
parameter.* 


*This equation is similar to equation (4) of my article 
(1982). Equation (1} above, however, emphasizes the 
nominal IRR rather than the real IRR. 
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(1) CRR=g/[(1+8)"-1] 


[pe nee] 
(1+g-b) (Mer ee ; 


where g= constant growth rate in gross 
investment, n = useful life of firm’s “repre- 
sentative” composite project, r= internal 
rate of return of firm’s representative project, 
and b = project cash flow pattern parameter. 
If Y, ¥,,---,¥,, are the after-tax cash flows 
of the firm’s representative projects with 
Y, < 0 and ¥j,..., Y, >0, then b is such that 
Y,=b'"'Y, for i=1,...,n. Note that if b < 
1 (>) project cash flows decay (grow) ex- 
ponentially. 

Certain assumptions about the firm and its 
environment underlie the derivation of equa- 
tion (1). In particular, each firm is assumed 
to be a collection of projects that have the 
same useful life, cash flow profile, and IRR. 
The collection of projects is assembled via a 
gross investment function that grows at a 
constant rate per period. It is true, of course, 
that contrary to these assumptions, firms do 
not have a constant rate of investment growth 
and they do invest in a variety of projects 
with different lives, cash flow profiles, and 
IRRs. However, there are arguments and 
evidence that suggest that the assumptions 
made in order to derive equation (1) are not 
so unrealistic as to prevent it from being 
used to obtain meaningful empirical IRR 
estimates. For example, Ijiri (1979, p. 261) 
has observed that a firm can be thought of as 
a compositive project with a given life and 
cash flow profile as long as the underlying 
mix of its individual projects is reasonably 
stable over time. The stable project mix as- 
sumption would seem to be a reasonable one 
for large mature firms since for such -firms 
the impact of new ventures would seem to be 
relatively small. Additionally, Ijiri (1979) has 
provided indirect evidence on the issue of 
cyclical vs. constant rates of investment 
growth in mature firms. Significant cyclical 
patterns in investment growth would lead to 
cyclical patterns in CRRs.° Ijiri (1978, Table 


5See J. L. Livingstone and myself (1970) for a model 
which leads to cyclical yet convergent ARRs. 
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2, p. 341, and fn. 12, p. 342) presents evi- 
dence that the CRRs for a sample of mature 
firms are reasonably time stable. Thus, it 
appears that the assumptions which underlie 
equation (1) are not systematically and im- 
portantly violated if its use is restricted to 
samples of mature firms. 

Equation (1) allows the empirical estima- 
tion of the IRR of an on-going firm given 
estimates of CRR, g, n, and b. The CRR, g, 
and n can be reasonably estimated from 
data in the firm’s external financial reports. 
The cash flow pattern parameter, b, poses a 
more difficult problem. In principle, this 
parameter ‘could be estimated from a regres- 
sion of cash recoveries on a distributed lag of 
past investment (Fisher-McGowan, p. 91, fn. 
21). However, very little empirical’ work has 
been conducted on the cash flow profiles of 
firm projects because of econometric difficul- 
ties associated with distributed lag regres- 
sions and because the empirical research on 
how IRR estimates are affected by cash flow 
profiles.is at such an early state of develop- 
ment. 

Prior work has sidestepped the problem of 
estimating cash flow profiles by assuming 
that all firms have projects with the same 
cash flow pattern parameter which is as- 
signed a numerical value (see my 1982 
article). The fact that the cash flow pattern 
parameter is assigned a value (and is not 
estimated) means that the estimates of IRR 
that result from solving equation (1) for r 
have to be viewed as conditional rather than 
as unconditional estimates: While the deci- 
sion to assign a value to the cash flow pat- 
tern parameter does avoid the estimation 
problem, it does raise questions about how 
to choose the value which is assigned to the 
parameter. In a preliminary examination of 
this issue (1982), I found that the rankings of 
firms by their conditional JRRs was rela- 
tively insensitive to the value assigned to the 
cash flow profile parameter in equation (1). 
It is not clear, however, whether the insensi- 
tivity of IRR rankings to different levels of 
the cash flow pattern parameter will mean 
that the reported measurement error proper- 
ties of the ARR in a particular setting will 
also be insensitive to whether the firms’ IRRs 
are estimated with different values of the 
cash flow pattern parameter. Consequently, 
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in this paper, four different conditional IRRs 
were calculated for each firm—each different 
IRR was based upon a different value of the 
cash flow pattern parameter. The values as- 
signed to the cash flow parameter (b) were 
.8, 1.0, 1.1, and a random assignment from a 
uniform distribution which was defined on 
the interval (.8, 1.1). This practice allows this 
paper to present some preliminary evidence 
on whether the reported measurement error 
properties of the ARR are sensitive to the 
cash flow profiles which are assumed when 
equation (1) is used to convert firms’ CRRs 
into estimates of their [RRs.° 

I argued (1982, p. 301) that typical after-tax 
cash flow patterns would be declining be- 
cause of the widespread use of accelerated 
depreciation methods for tax purposes and 
because of the use of the payback period 
as a criterion for choosing projects. Conse- 
quently, one conditional estimate of the IRR 
of each firm was based on the assumption 
that project cash flows were declining. For 
this case, the parameter b was assigned the 
value of .8. A value of b less than .8 was not 
examined because of the fact that most of 
the firms in the sample had reasonably long 
project lives. Extremely declining cash flow 
patterns and long project lives are incon- 
sistent with the choice of an optimal depre- 
ciable life for tax purposes. Assigning b a 
value of 1 corresponds to level cash flows 
over the projects’ lives and also results in 
equation (1) being considerably simpli- 
fied. In particular, if b is equal to 1 then 
the firm’s CRR converges to the constant 
given in 


(2) CRR=r/[1-(1+r)~"J. 


Ijiri (1978; 1980) and myself and Moriarty 
relied on equation (2) to obtain conditional 
IRR estimates for samples of mature firms. 
It is noted in this case of level cash flows that 
the growth rate in the firm’s gross investment 
has no influence on the level of the firm’s 
CRR. The cash flow pattern parameter was 
also assigned the value 1.1 in order to allow 


éI am grateful to an anonymous reviewer of a previ- 
ous version of this paper for the comment that led to the 
incorporation herein of the “sensitivity” issue. 
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for the case of an increasing cash flow pat- 
tern over the life of the projects. So far the 
assignment of values to the cash flow pattern 
parameter was done under the assumption 
that all firms had projects which -had the 
same cash flow pattern. Consequently, while 
this procedure allowed an examination of 
how sensitive the results were to different 
common cash fiow patterns, it did not allow a 
determination of whether the results would 
be affected if different firms had different 
cash flow patterns. In order to examine this 
latter issue, a value was assigned to the cash 
flow pattern parameter of each firm by tak- 
ing a random drawing from a uniform prob- 
ability distribution which had end points of 
.8 and 1.1. Thus, in this paper four different 
conditional ZRRs were estimated for each 
firm in the sample with each estimate corre- 
sponding to a different assumption about the 
cash flow pattern’ of the firms’ projects. The 
results of this paper were quite similar for all 
four conditional JRR estimates and conse- 
quently only the results based upon the con- 
ditional IRR estimates which assumed com- 
mon and level cash flows (labeled IRR(1)) 
and which made a random assignment to the 
value of the cash flow pattern parameter 
(labeled JRR(ran)) are presented. 

In closing this section, it is noted that the 
ARR contains measurement error due to the 
fact that its level is influenced by the length 
of project life, the growth rate in gross 
investment, and the accounting methods 
adopted by the firm (for example, see 
Fisher-McGowan)—factors which will be dif- 
ferent for different firms in a particular sam- 
ple. The conditional IRR estimate, because 
they rely on cash flow data, explicit estimates 
of project lives and investment growth rates, 
are not influenced by these factors extra- 
neous to profitability assessment. Conse- 
quently, the conditional IRR estimates are 
profitability estimates which are free from 
three specific sources of measurement error 
which are known to be present in the ARR. 


Ill. The Evidence 
A. Data Description 


In order to examine the nature of the 
measurement error in the ARR in the con- 
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text of studies of the relationship between. 


firm profitability and firm size, the data to 
calculate the ARR, four conditional IRRs, 
and a measure of firm size was collected. The 
firms which were the subject of analysis were 
the manufacturing firms on a COMPUSTAT 
tape which possessed all the financial state- 
ment data required to calculate the values of 
these variables for each of the five years 
1974-78. There were 197 firms which met 
the data requirements.’ 

The size of each firm (hereafter TA) was 
measured as the average of its Total Assets 
(net) over the period 1974-78. The ARR for 
each firm for each year was calculated as Net 
Income before Interest Expense, Extraor- 
dinary Items, and Discontinued Operations 
divided by the average Total Assets (net) for 
the year. The simple average of a firm’s five 
annual ARRs was taken as the ARR of the 
firm for the period 1974-78. 

Equation (1) was used to estimate four 
conditional JRRs for each firm in the sam- 
ple. The estimates were obtained by follow- 
ing the procedures described below. First, a 
CRR for each firm for each year was calcu- 
lated as cash recoveries divided by the gross 
investment for the year. Cash recoveries were 
calculated as the sum of Total Funds from 
Operations, Interest Expense, Sale of Invest- 
ments, Sale of Property, Plant, and Equip- 
ment, and the Decrease in Current Assets (if 
it occurred). This calculation of cash re- 
coveries followed that of Ijiri (1978). The 
calculation of cash recoveries does not di- 
rectly depend upon the level of or the change 
in the firm’s liabilities or equities because of 
the desire to disentangle the results of the 
firm’s investment activities from the results 
of its financing activities. The calculation 
also does not make a distinction between the 
short- and long-term investments of the firm. 
Increases in all assets are treated as invest- 
ments (rather than as reductions in cash 
recoveries) and decreases in all assets are 
associated with cash recoveries (i.e., re- 
coveries associated with a prior investment 
of funds). 


7A computer listing of these firms and their industry 
affiliation is available from the author upon request. 
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Gross investment for each year was calcu- 
lated as the average of beginning and ending 
Total Assets (gross) (See Ijiri, 1978, pp. 
345-47; 1980, pp. 55-56). The simple aver- 
age of a firm’s five CRRs was defined to be 
the firm’s CRR for the period 1974-78. Sec- 
ond, an estimate of the useful life of the 
projects and of the investment growth rate of 
each firm was needed in order to convert (via 
equation (1)) each firm’s CRR into condi- 
tional estimates of its IRR. An estimate of 
the useful life of firm projects was obtained 
for each firm for each year by dividing the 
average of its Gross Plant for the year by its 
Depreciation Expense for the year. The aver- 
age of these annual estimates was used as the 
estimate of the life of each firm’s projects. 
An estimate of each firm’s growth rate in 
gross investment over the period 1974-78 
was calculated as 1/5 log (Gross investment, 
1978/Gross investment, 1974). These steps 
gave values for CRR, n, and g for each firm 
in the sample. Finally, these estimated values 
along with the previously discussed values 
for the parameter b (i.e., b =.8, 1.0, 1.1, ora 
random assignment from (.8,1.1)) were sub- 
stituted into equation (1) and produced four 
conditional JRR estimates for each firm in 
the sample. Table 1 presents some summary 
statistics for the variables that are used in the 
remaining analysis of this paper— ARR, 
IRR(1), IRR(ran), and TA. 


B. Empirical results 


The first step in the data analysis was to 
determine the properties of the measurement 
error contained in the ARR and to de- 
termine if the nature of the estimated proper- 
ties was sensitive to the assumed.level of the 
firm’s cash flow parameter. This determina- 
tion began with a cross-sectional regression 
of ARR on each conditional IRR estimate. 
Information regarding the cross-sectional re- 
gression of ARR on IRR(1) is presented in 
Panel A of Table 2 while information about 
the regression of ARR on JRR(ran) is pre- 
sented in Panel B of Table 2. In both cases 
the ARR and the conditional [RR estimate 
are significantly and positively related. It is 
important to note, however, that there is 
considerable variation in the ARR that is not 
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TABLE 1— SAMPLE SUMMARY STATISTICS: PROFITABILITY MEASURES AND AVERAGE SIZE: 
1974-78, 197 FIRMS 
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ARR IRR(1)° IRR (ran)? TA 
A: Univariate Statistics : ` n oie 
Mean ` ' 8.967 8.70 9.26 1.84 
Standard Deviation i 4.88 - 571 9 6.69 4.03 
Minimum _ - —10.00 —13.8 —14.4: 03 
Maximum A 25.00 28.3 31.3 38.29 
B: Correlation Matrix 
ARR 1.00 | 
IRR(1) - ' © 64 1.00 -o 
IRR (ran) S> .93 à 1.00 ; 
TA >- : -.16 .09 e -.08 - ` 1.00 
Note: ARR, IRR Oe and- TRR (ran) are’ howi in percent; TA is hundred- millions of 
dollars. 
4b =1.0. 
-bp = ran. ‘ 


TABLE 2—THE ASSOCIATION OF ARR AND CONDITIONAL IRR, GIVEN LEVEL 
PROJECT CASH FLOWS FOR ALL FIRMS (IRR(1)) AND RANDOMLY ASSIGNED 
FIRM-SPECIFIC PROJECT. CASH FLows (IJRR(RAN)) 197 FIRMS’ ” 


f Estimated 
Variable Coefficient 
A: ARR = B,IRR(1)+ By + MEQ) 
IRR(1) l .545 
Constant , 042 


Correlation (ARR, IRR(1)) =.64 


B: ARR = B, IRR(ran)+ Ê fy + ME(ran) 
TRR(ran) : 374 
Constant 055 
Correlation (ARR, IRR (ran)) =.51 


` explained by the estimated conditional JRRs. 
In particular; approximately 60 percent (74 
percent) of: the cross-sectional variation in 
the ARR is explained by factors other than 


the profitability of firm projects as measured 


by IRR(1) (TRR (ran)). 

- The regressions: of ARR ‘on each of the 
conditional ZRRs were used to-obtain an 
estimate of the measurement error in the 


ARR of. each firm. The ARR-based measure- | 


ment error was calculated as follows: 


6) ME;(.)= ARR, j — [BIRR,(.)- Bl, 


hee ME, i) = an estimate of the measure- 


ment error in the ARR of firm j (j= 
1,2,...,197) given a conditional JRR,(.) 
estimate of firm j with IRR,(.) =[IRR,(), 


IRR ,(ran)]; By; By = 


Standard ` _ Significance ` 
Error * t-Score Level 
047 - 11.67 001 
.005 - = 
"045 8.3 001 
005° = - 


“the. estimated slope and 
intercept coefficients from the cross-sectional 


- regression of ARR.on-IRR(.); and. ME, KON 


represents an estimate of that- part of the: 
ARR of firm j which is influenced by factors 
other than the conditional JRR ,(.) of firm 
J’s projects. The level of the association be- 
tween ME,(.) and TA will determine whether 
the ARR does or does not contain systematic 
measurement error in the context of studies 
of the relationship between firm proma ry 
and firm size: ; 

Table 3 displays. the results of the. regres- 
sions of ME,(.) on firm size (TA). Panel A 
displays the results given the conditiònal IRR 
that assumed a common and level cash flow 
pattern for the projects of all firms. Panel B 
displays the results given the conditional IRR 
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_ TABLE 3—THE ASSOCIATION OF ARR MEASUREMENT ERROR AND FIRM Size (TA)* 


oe Estimated . 
Variable - Coefficient 
A: MEQ)= reas 
TA 0012 
Constant — 2284 


Correlation (ME(1), TA) = .134 


B: ME(ran) = B,TA + Bo 

TA 0014 
Constant — 2624 
Correlation ( ME(1), TA) =.138 


Standard Significance 

` Error t-Score Level 
00066 1.88 05° 
.2921 : - 
.0007 1.94 05° 
3257 - - 


aME(1) assumes level project cash flows for all firms and ME(zan) assumes ran- 
domly assigned firm-specific project cash flows. 


b One-tailed level. 


TABLE 4——FIRM PROFITABILITY AND FIRM SIZE (TA)* 


: Estimated Standard Significance 
Variable Coefficient _ Error | t-Score . Level? 
A: ARR= B,TA + Êo- ; ' ee A i 
TA .0019 .0009 2.25 .025 
Constant 8.61 © .3780 - - 
Correlation (ARR, TA) =.159 
B: Level Project Cash Flows IRR(1) = B,TA + Bo 
TA 0012 .0010 ` 1.23 i ALS 
Constant 847 4468 - - 
Correlation (JRR(1), TA) =.088 ` 
C: Random Project Cash Flows IRR (ran) = 8, TA + By 
TA .0013 0012- 1.12 15 


Constant 8.97 5236 
Correlation ( IRR (ran), TA) = .080 


*Profitability measured by ARR, IRR(1), and [RR(ran). 


b One-tailed level. 


estimate that was based upon a random as- 
signment of a different value to the cash flow 
pattern parameter of each firm. In both cases, 
there is a significant (a= .05; one-tailed test) 
positive ‘association between the estimated 
measurement error in the ARR and the size 
of the firm... . 

. The results depicted i in Panels A and B of 
Table 3 are important for three reasons:. First, 
given that the ‘positive association between 
the ARR-based measurement error and firm 
size was robust. -with respect to the - four 
different project ‘cash-flow profiles examined, 
it would be difficult to attribute the ‘sys- 
tematic nature of. the ARR-based measure- 
mént: error to: the fact that the cash flow 
profiles in this paper weré-assumed- rather 


than estimated. Second, the observed posi- 
tive association between ME,(.) and TA is 
consistent with the. differences in. the ac- 
counting methods used by large and small 
firms and the predicted impact of such dif- 
ferences: on the reported ARR.. Conse- 
quently, this result can be. interpreted as a 
partial validation of Fisher-McGowan’s the- 
oretical model.-Third, the fact that. the mea- 
surement error in the ARR in firm-size stud- 
ies is systematic rather than random means 
that the tests of association between ARR 
and TA are biased rather than weak tests of 
the association between firm profitability and 
firm size. The next step in the data analysis 
was: to determine if the strength of the as- 
sociation between ME;(.) and TA was strong 


VOL. 75 NO. 3 


enough to induce an importantly higher as- 
sociation between firm profitability and firm 
size when profitability is measured by the 
ARR than when profitability is measured by 
a conditional IRR. 

Table 4 presents the results of regressing 
three measures of firm profitability on firm 
size. Panels B and C of Table 4 reveal that 
profitability and size are not significantly 
related when profitability is measured by 
IRR(1) or IRR(ran), respectively. On the 
other hand, Panel A of Table 4 reveals that 
profitability and size are significantly (a= 
.025, one-tailed test) positively related when 
profitability is measured by the ARR. The 
results of Tables 3 and 4, taken together, are 
consistent with the view that it is the nature 
and the strength of the measurement error in 
the ARR, rather than the correctness of the 
underlying economic arguments, which ac- 
counts for the observed positive association 
between ‘firm size and firm profitability in 
studies which have measured profitability by 
the ARR. 


IV. Summary and Suggestions 
for Future Research 


This paper has relied upon conditional 
IRR estimates to demonstrate that the 
ARR contains systematic—not random— 
measurement error in the context of studies 
of the relationship between firm profitability 
and firm size. The results of this paper 
suggest two different avenues for future re- 
search. The first avenue concerns the de- 
termination of the nature of the measure- 
ment error in the ARR in studies where 
explanatory variables other than firm size are 
the subject of analysis. Systematic measure- 
ment error is likely to be found in some of 
these studies because of the dependence of 
the ARR on the accounting methods adopted 
by firms and the documented systematic as- 
sociation between some economic variables 
and these accounting methods. For example, 
Dhaliwal, myself, and Smith found sys- 
tematic differences in the depreciation meth- 
ods adopted by management-controlled and 
owner-controlled firms. Consequently, stud- 
ies of the relationship between ARR and the 
control status of firms (for example, David 
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Kamerschen, 1968, and R. Joseph Monsen, 
J. S. Chiu, and D. E. Cooley, 1968) are 
predicted to be ones in which the ARR will 
contain systematic rather than random mea- 
surement error. On the other hand, the ARR 
is likely to contain random measurement er- 
ror in some settings because there is only a 
weak or no association between the explana- 
tory variables of interest and the accounting 
methods used by firms. For example, there is 
mixed evidence about whether firms in in- 
dustries of different sales concentration have 
systematically different accounting methods 
(for example, see Hagerman and L. Senbet, 
1976, vs. Hagerman and Zmijewski) and there 
is no evidence to suggest that firms of differ- 
ent advertising intensity have systematically 
different accounting methods. Consequently, 
the ARR is predicted to have the properties 
which make it a reasonable IRR surrogate in 
studies of industrial sales concentration and 
advertising intensity. Preliminary evidence 
consistent with these predictions is provided 
in my paper with Moriarty and my paper 
with Linn and Albrecht. Economists, by fol- 
lowing this first avenue of research, will be- 
gin to develop a body of evidence which will 
allow past ARR-based studies that are reli- 
able to be conceptually separated from those 
that are not. 

The second avenue for future research 
arises because the [RR estimates relied upon 
in this paper are conditional on assumed 
knowledge of the cash flow profiles of firm 
projects. A broad-based study involving 
regressions of cash recoveries on a distrib- 
uted lag of past investment as suggested by 
Zvi Griliches (see Fisher-McGowan, p. 91, 
fn. 21) would provide empirical evidence on 
the cash flow profiles of actual firms. This 
evidence would provide guidance to analytic 
work on the relationship between a firm’s 
CRR and IRR so that future empirical re- 
search would be able to rely on more refined 
IRR estimates than those used in the current 
study. 
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Urban Land Prices under Uncertainty 


By SHERIDAN TITMAN* 


Land prices in west Los Angeles are among 
the highest in the United States. Yet, we can 
observe a number of vacant lots and grossly 
underutilized land in this area. A good exam- 
ple of this is a parking lot, owned by the 
University of California-Los Angeles, in an 
area of Westwood where land has been 
known to sell for more than $100 per square 
foot. The university could probably raise a 
considerable amount of money by selling 
two-thirds of the parking lot and construct- 
ing a parking structure on the remaining 
land to satisfy the demand for parking. Al- 
though this may be one of the best examples 
of underutilized land in west Los Angeles, it 
is by no means the only example. There are 
many underutilized and vacant urban lots 
throughout Los Angeles and the rest of the 
world, held by private investors who pre- 
sumably wish to maximize their wea!th. 

The fact that investors choose to keep 
valuable land vacant or underutilized for 
prolonged periods of time suggests that the 
land is more valuable as a potential site for 
development in the future than it is as an 
actual site for constructing any particular 
building at the present time. Hence, in order 
to understand why certain urban lots remain 
vacant, we must determine how the land is 
valued under the two alternatives. Valuing 
the land as a site for constructing a particu- 
lar building at the current time is fairly 
straightforward. It is simply the market value 
of the building (including the land) minus 
the lot preparation and construction costs 
(this is referred to in the real estate literature 
as residual value). However, valuing the va- 
cant land as a potential building site is not as 
Straightforward since the type of building 


*Graduate School of Management, University of 
California, Los Angeles, CA 90024. I thank Fred Case, 
Nai-Fu Chen, Margaret Fry, Mark Grinblatt, Frank 
Mittelbach, and Brett Trueman for helpful comments. 
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that will eventually be Cite on the land, as 
well as the future real estate prices, are un- 
certain. 

The model developed in this paper pro- 
vides a valuation equation for pricing vacant 
lots of this type. Although the model is very 
simple, it provides strong intuition about the 
conditions under which it is rational to post- 
pone building until a future date. Further- 
more, the pricing model can be adapted to 
provide realistic estimates of urban land val- 
ues in much more complex settings. 

The notion that it is often optimal to delay 
irreversible investment decisions has previ- 
ously been considered in the environmental 
economics and capital investments literature.’ 
The basic intuition in these papers is that it 
may be advantageous to wait for additional 
information before deciding upon the exact 
specifications of the investment project. 
While the authors demonstrate that it is often 
valuable to delay investment, and. maintain 
the option to choose a better investment 
project in the future, they do not explicitly 
show how this option affects the value of 
other related assets in their models. 

This paper adapts the methods first used 
by Fisher Black and Myron Scholes (1973) 
and Robert Merton (1973), to value options 
and other derivative securities, to determine 
explicit values for vacant urban land. The 
valuation model is particularly close in its 
approach to the binomial option pricing 
models of John Cox, Stephen Ross, and Mark 
Rubinstein (1979), and Richard Rendleman 
and Brit Bartter (1979). The intuition being 
that a vacant lot can be viewed as an option 
to purchase one of a number of different 
possible buildings at exercise prices that are 
equal to their respective construction costs. 


1See, for example, John Krutilla (1967), Alex Cukier- 
man (1980), Douglas Greenley, Richard Walsh, and 
Robert Young, (1981), and Ben Bernanke (1983). 
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This approach provides a valuation formula 
that is a function of observable variables and 
is independent of the investor’s preferences. 

This valuation technique should be con- 
trasted to the standard textbook approach to 
valuing vacant land under uncertainty.” 
Richard Ratcliff (1972), for instance, sug- 
gests that appraisers determine the most 
probable future use of the land, appraise the 
property as of that future time and that use, 
and then discount this future value to the 
present. This method ignores the fact that 
the type of building that will be constructed 
in the future is generally unknown, and will 
be determined by real estate prices at that 
time. The analysis in this paper demonstrates 
that the amount of uncertainty about the 
type of building that will be optimal in the 
future is an important determinant of the 
value of vacant land. If there is a lot of 
uncertainty about future real estate prices, 
then the option to select the type of building 
in the future is very valuable. This makes the 
vacant land relatively more valuable and 
makes the decision to develop the land at the 
current time relatively less attractive. How- 
ever, if there is very little uncertainty about 
future real estate prices, the option to select 
the appropriate type of building in the future 
is relatively less valuable. In this case, the 
decision to develop the land at the current 
time is relatively more attractive. 

My analysis provides more than just a 
novel method for valuing land under uncer- 
_ tainty. It enables us to address issues, previ- 
ously unexplored, that pertain to the effect of 
uncertainty on real estate markets. My re- 
sults relating to how uncertainty about fu- 
ture real estate prices affect current real estate 
activities has important policy implications. 
For example, the analysis suggests that 
government action intended to stimulate con- 


2I am unaware of any extant land pricing models that 
consider uncertainty. However, Donald Shoup (1970), 
Chapman Findlay and Hugh Howson (1975), and James 
Markusen and David Scheffman (1978) have examined 
some of the issues analyzed here within certainty mod- 
els. Also, René Stulz (1982) suggested that the model he 
developed for pricing options to purchase one of two 
risky assets could be applied to price land in some 
specific cases. 
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struction activities may actually lead to a 
decrease in such activities if the extent and 
duration of the activity is uncertain. The 
analysis also has policy implications regard- 
ing the imposition of height restrictions on 
buildings. It is shown that the initiation of 
height restrictions, perhaps for the purpose 
of limiting growth in an area, may lead to an 
increase in building activity in the area be- 
cause of the consequent decrease in uncer- 
tainty regarding the optimal height of the 
buildings, and thus has the immediate affect 
of increasing the number of building units in 
an area. i 

The paper is organized as follows: Section 
I examines the type of building, char- 
acterized by its size, that will be built at a 
given date if the land is to be developed at 
that time. Section II presents a simple two- 
date, two states of nature, model for de- 
termining the value of the vacant land for 
the case where the future price of building 
units, and hence the size of the building that 
is to be constructed, is uncertain. A’ simple 
numerical example that illustrates this val- 
uation technique is presented in Section III. 
Section IV presents a comparative static 
analysis of this valuation model which in- 
cludes, among other things, an analysis of 
the effect of uncertainty on vacant land value. 
Section V examines a model where the cur- 
rent price and rental rate on building units 
as well as land values are endogenous and 
Section VI provides a numerical example 
which illustrates how the valuation technique 
can be applied to value land with many 
possible building dates and many possible 
states of nature corresponding to each date. 


I. The Optimal Building Size 


Buildings, in this model, are characterized 
by their size, or number of units, q. The cost 
of constructing a building on a given piece of 
land, C, is an increasing and convex function 
of the number of units, that is, dC/dq > 0 
and d*C/dq? > 0. The rationale for the sec- 
ond assumption is that as the number of 
floors in a building increases, labor costs per 
floor increase and the foundation of the 
building must be stronger. It is also assumed 
that subsequent to completing a building of 
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a certain size, it is prohibitively expensive to 
add additional building units. 

Given these assumptions, the building size 
that maximizes the wealth of a landowner 
who wishes to construct a building at the 
present time will satisfy the following maxi- 
mization problem: 


(1) MaxII( po) = pog — C(4), 
{a} 


where pọ is the current market price per 
building unit. 

Differentiating (1) with respect to q, it 
follows that the solution to this maximi- 
zation problem is to choose a building size 
which satisfies the condition, 


(2) dC/dg = po. 


The building size that satisfies this equality 
will be denoted g*. Given this optimal deci- 
sion, it follows directly that the value of the 
land for building at the present time, 7( po), 
is an increasing and convex function of po. It 
should be noted that the convexity results 
because the landowner can change q* in 
response to changes in po. 

' JT will later demonstrate, within a more 
specialized model, that because of this con- 
vexity property, greater uncertainty about 
the future unit price of .buildings increases 
the current value of vacant land. The basic 
intuition behind this result can be seen by 
comparing the expected value of the land for 
building at date 1, over uncertain realizations 
of p, with the value of the land given a 
known date 1 price of p, = E( p,). It follows 
from Jensen’s inequality that 


6) E(IE(1)) > T(E(A,)). 


Hence, uncertainty increases the expected fu- 
ture value of the vacant land. This implies 
that uncertainty causes current vacant land 
values to increase at least for the case where 
investors are risk neutral.’ 


3For the special cases where ĵ, is normally dis- 
tributed, or where C(q) is quadratic, the expected fu- 
ture value of land is monotonically increasing in the 
variance of py. 
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IL Valuing Urban Land under Uncertainty 


Here I present a simple model for valuing 
land under uncertainty. Although the model 
makes no assumptions about investor prefer- 
ences, other simplifying assumptions are 
made. The model consists of only two dates, 
so if the landowner chooses not to build at 
the present date (date 0), he or she will 
develop the land at date 1 if w{p,)>0. 
Holding vacant land is assumed to generate 
no revenues or costs. Uncertainty, in this 
model, enters in a very simplistic manner. 
First, the only source of uncertainty pertains 
to the market price of building units. Per 
unit construction costs are known and con- 
stant. Furthermore, p,, the date 1 price of 
building units takes on one of only two 
possible values, p, and p,, where p, > p, 
Given that building units can take on only 
two possible prices on the second date and 
building costs are constant, it follows that 
the land at date 1 can take on only two 
possible values, 7(p,) and (p,). It should 
be noted that these.simplifying assumptions 
are relaxed considerably in Section VI. It is 
also assumed that a risk-free asset exists with 
a return of R,. The per unit rental rate, R,, 
is initially assumed to.be exogenous; how- 
ever, this variable is determined endoge- 
nously in the model presented in Section V. 
Finally, it is assumed that markets are per- 
fect in that there are no taxes, no transaction 
costs, and no short-selling restrictions.* 

The vacant land can be considered what 
the finance literature refers to as a contingent 
or derivative security. Its date 1 value is 
completely determined by (or derived from) 


4The assumption of frictionless markets, generally 
assumed in models of security prices, is considered by 
some to be less realistic when applied to real estate 
markets. However, it should be noted that securities 
represent indirect claims on factories and equipment 
that are probably much less liquid than real estate. Yet 
we can price these assets as if they were perfectly liquid 
because the securities are traded on (almost) frictionless 
markets. Similarly, a large fraction of real estate is held 
by publicly traded firms. If the real estate investments of 
these firms are chosen in a manner consistent with value 
maximization, then real estate prices will be determined 
in equilibrium as if markets were really frictionless. 


508 THE AMERICAN ECONOMIC REVIEW 


an exogenously priced asset, the date 1 price 
of building units. In the finance literature, 
options and other contingent securities are 
valued by forming a hedge portfolio, consist- 
ing of the risk-free asset and the exogenously 
priced primitive asset, that is perfectly corre- 
lated with the contingent security. In the 
absence of riskless arbitrage, the contingent 
security: must have the same value as this 
hedge portfolio. 

The vacant land can be similarly valued in 
this model. Since there exist three invest- 
ments (land, building units, and the risk-free 
asset) that take on at most two possible 
values, the returns of the vacant land can be 
exactly duplicated by a linear combination 
of the returns of the building units and the 
risk-free asset. Hence, in the absence of risk- 
less arbitrage, the price of the vacant land 
can be determined as a function of these 
investments. 

An easy way to solve this pricing problem 
is to first determine the state prices, (i.e., the 
cost at date 0 of receiving one dollar in one 
of the two date 1 states of nature and zero 
dollars in the other), and then sum the prod- 
ucts of these state prices and the land values 
in the two states of nature. These state prices, 
s, and s,, must satisfy the following two 
equations that express the date 0 price of 
building units and the price of a discount 
bond as functions of their date 1 cash flows: 


(4) Po=SrhPrt sipit Ri (sits) 
(5) 1/(1+R,)=s,+5,. 
Solving these equations yields the following 


state prices for high and low price states of 
nature, respectively: 


7 Po—(p t+ R,/1+ Ry) 


6 S, = 

(6) i Pa Pi 

and 

(7) ga Eee RE ee 


Pa Pi 


_ Given these state prices, it follows that if 
no opportunities for riskless arbitrage exists, 
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the price of vacant land at date 0 must be 
(8) . V=Il(p,)s,+II(p,)s;. 


If the value of the vacant land, as specified 
in equation (8), exceeds the profit from 
building at the present date, II( pọ), the 
wealth-maximizing landowner will choose to 
have the land remain vacant. Otherwise, he 
or she will build at date 0 the size building 
that satisfies equation (2). 


HI. A Simple Numerical Example 


Consider the example where an investor 
owns a lot that is suitable for either six or 
nine condominium units. The per unit con- 
struction costs of the building with six and 
nine units is $80,000 and $90,000, respec- 
tively. The. current market price of the units 
is $100,000. The per year rental rate is $8,000 
per unit (net of expenses) and the risk-free 
rate of interest for the year is 12 percent. If 
market conditions are favorable next year, 
the condominiums will sell for $120,000; if 
conditions are unfavorable, they will sell for 
only $90,000. 

Since the marginal cost, per unit, of build- 
ing nine rather than six units is $110,000, the 
investor will build a six-unit building and 
realize a profit of $120,000 if he builds at the 
current time. However, if he chooses to wait 
one year to build, he will construct a six-unit 
building if market conditions are unfavor- 
able and realize a total profit of $60,000, and 
will build a nine-unit building and realize a 
total profit of $270,000 if favorable market 
conditions prevail. Substituting these num- 
bers into equation (8) yields a current value 
for this land, if it is to remain vacant until 
next year, of $141,071. Since this is greater 
than the profit that would be realized by 
building immediately, it is better to keep the 
land vacant. 

If the land sells for less than this amount, 
investors can earn arbitrage profits by 
purchasing the land, and hedging the risk by 
short-selling the condominium units. For ex- 
ample, if the land sold for $120,000, inves- 
tors could realize a risk-free gain with no 
initial investment by purchasing the land, 
short-selling seven condomium units, and in- 
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vesting the net proceeds from the transac- 
tions in the risk-free asset. The seven con- 
dominium units completely hedges the risk 
from owning the vacant land since the dif- 
ference between the value of the units in the 
good and bad states of nature, $210,000, 
exactly offsets the difference in land values in 
the two states. Hence, the above investment 
yields a risk-free gain of $23,600. Since such 
gains cannot exist in equilibrium, investors 
will bid up the price of the land to its equi- 
librium value of $141,071. 


IV. Comparative Statics 


The above numerical example illustrates 
the effects of the current price of the building 
units, the interest rate, and the rental rate on 
the current value of vacant land. Recall that 
in order to hedge the risk from owning the 
vacant land, individual building units were 
sold, with the proceeds invested in the risk- 
free asset. If the price of the building units 
increases, the proceeds from the short sale 
increase, so the vacant land becomes more 
valuable. Similarly, if the interest rate in- 
creases, the income from the risk-free asset 
increases so the vacant land becomes less 
valuable. Conversely, if the rental rate in- 
creases, the cost of maintaining the short 
position increases, so the value of the vacant 
land decreases. 

These comparative static results can be 
shown formally by differentiating equation 
(8) under the assumption that p, and p, are 
fixed: 


(9a) aV/apy= Made 5 


(9) aV/aR, 


_ Wp, (p+ R,)-T p(n tR) > 
(Pi - pA + Ry) i 


O(p)-0(p,) — 
(Pr = pi)\(i+ R,) 


0, 


(9c) 8V/AR,= 0. 


The preceding analysis implicitly assumes 
that the current price and rental rate on 
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building units are unaffected by changes in 
the risk-free rate. Alternatively, we can ex- 
amine the case where R, is constrained to 
equal R,po. A change in the risk-free rate 
accompanied by a proportional change in 
the rental rate can then be analyzed. by sub- 
stituting R;Po for R, in equation (8) to yield 


oe DE ia 
Mor mn) (p,— p,)(1+ Ry) | 


+m] 


Pr— Po ) 
(Pa Pit Ry) 
It is clear from the above equation that the 
value of the vacant land decreases if an 
increase in interest rates is accompanied by a 
corresponding increase in rental rates. 

The valuation technique presented in Sec- 
tion IV above also enables us to analyze the 
effect of increased uncertainty on land val- 
ues. This is done by considering the effect of 
increasing the spread between p, and p, in 
such a way that state prices remain constant, 
and are consistent with both current rental 
rates and the prices of building units remain- 
ing constant. Hence, the effect of uncertainty 
on land values established here is applicable 
to cross-sectional comparisons holding cur- 
rent building prices constant. 

One can easily verify that if p, increases 
by x dollars and p, decreases by xs,/s, 
dollars, the state prices remain unchanged. 
Also, the value p,5, + P)5;= Po— R,/1+ Ry 
remains unchanged. This is consistent with, 
but does not require, pọ and R, to remain 
unchanged. However, the value of vacant 
land, 


(10) V=TI(p,+x)s, 
+ ( p,- (xs,/s))) 8), 
is an increasing function of x. This can be 
seen by differentiating V, in equation (10), 
with respect to x: 
dV/dx =T'( p,+x)s, 


+ Il’( Pi = (x5, /5;)) 5p. 
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It follows from the convexity of II( p) that 
dV/dx >0 since ° 
I'( p,+x)>T'(p,- (xs, /s;)). 


This result indicates that if the amount of 
uncertainty increases, the value of the vacant 
land increases, decreasing the relative at- 
tractiveness of constructing a building at the 
current time. Developing the land at the 
current time becomes less attractive because 
the increased uncertainty about future prices 
makes the size of the building that will be 
optimal at the future date more uncertain, 
which in turn makes it more likely that the 
optimal building size at the current time will 
be suboptimal in the future. If the building 
size (q*) that will be constructed in the fu- 
ture is known, perhaps because of height 
restrictions, then the amount of uncertainty 
about future prices will not enter the deci- 
sion as to whether to build now or to build 
in the future. The decision will instead be 
determined by a comparison between the 
rental rate and the return from investing the 
construction expenses in the risk-free asset. 
This can be seen by comparing the value of 
the land for constructing a building with q* 
units at the current time period: 


. (11) 


with its value as a building site for next 
period: i 


(12) 


II = poqg* — C(q*), 


SES Syl pag*— C(q*)] 

+ s,[ pig- C(4*)). 
Substituting equation (7) into (12) yields 
(13) V= pog*— R,q*(s,+ 57) 

= C(q*)(s, + s), 


which suggests that the building should be 
constructed at the present date if and only if, 


(C(q*)+ R,q*)/(1+ Ry) > C(q*), 
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which simplifies. to 
(14) 


Since condition (14) is less restrictive than 
the condition II( py) > V (for the case where 
there are no building restrictions), a particu- 
lar piece of land may be developed at the 
present date (if height restrictions are im- 
posed), in circumstances under which it’ 
would not be developed otherwise. Hence, 
the imposition of height restrictions can con- 
ceivably have the immediate effect of increas- 
ing the number of building units in a particu- 
lar area. 

The effects of changes in future building 
prices, which do lead to changes in current 
building prices, can also be examined within 
this model. An increase in p,, holding p,, Sp 
s,, and R, constant, will increase pọ by the 
amount s, (see equation (4)), which in turn 
will increase the profit from developing the 
land at the current date by the amount 


(15) 


R,q*t> R,C(q*). 


all /dp, = TI’( po) 5- 


From equation (8), this increase in p, leads 
to an increase in the value of the vacant land 
of 


(16) dV /dp, =11'( Pr) 5p- 


If p, exceeds po, II’( p,,) will exceed II’( py) 
since II(-) is convex. In this case, an in- 
crease in building prices in the good state of 
nature increases the current value of the 
vacant land relative to its value if developed. 
Hence, it becomes less attractive to build at 
the current date. In the less likely case where 
the price of building units in the favorable 
state of nature is lower than the current 
price, an increase in p, makes it more attrac- 
tive to build at the current date. 

Similarly, a decrease in p, holding the 
other variables constant, decreases current 
building unit prices by s,, which in turn leads 
to a decrease in the profit from developing 
the land at the current date by the amount 


(17) dTl /dp, = W’( po) 5). 
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This decrease in p, leads to a corresponding 
decrease in the vacant land value of 


: (18) dV /dp, = 11'( p;)5;. 


It follows, from the above equations, that 
a decrease in p, will lead to a decrease in the 
profit from developing the land at the cur- 
rent date that is greater (less) than the cor- 
responding decrease in the value of the va- 
cant land if py exceeds (is less than) p,. The 
above analysis suggests that any increase in 
the p,—p, spread makes it relatively more 
valuable to delay developing the land as long 
as P; > Po> Pi This conforms to the basic 
intuition that increased uncertainty increases 
the value of having open alternatives. How- 
ever, this intuition does not necessarily hold 
when either py > Pps OF Po < Pi- 


V. A Simple Examination 


Here I present a simple examination of the 
effect of increased uncertainty on equi- 
librium prices and building activity. Up to 
this point, I have not addressed issues relat- 
ing to the effect of uncertainty on the current 
prices and rental rates of building units. In 
order to do this, I must add structure to the 
model. The following analysis examines a 
simple economy that consists of N identical 
lots that are initially vacant. If, in equi- 
librium, all the lots are developed at date 0, 
then there will exist no vacant lots to value. 
Conversely, if none of the lots are developed, 
no building units will exist. Hence, it makes 
sense to restrict the analysis to equilibria in 
which some, but not all, of the lots are 
developed at date 0. This suggests that, in 
equilibrium, the date 0 value of a vacant lot 
must equal the profit from developing it at 
that time: 


(19) Yo =IL( po). 


The demand for building units at date 0 is 
expressed as a decreasing function of their 
rental rate: 


(20) Q=ng* = f(R,), 
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where Q, the number of building units de- 
manded, is equal to the product of n, the 
number of lots that are developed in the 
current period, and q*, the number of build- 
ing units constructed per lot. The function 
f(R,) is assumed to be continuous and dif- 
ferentiable with df/dR, less than zero. 

Equations (1), (2), (4), (8), (19), and (20), 
along with the exogenous p; pp, and R,, 
define a well-specified equilibrium.> The 
effect of uncertainty on this equilibrium can 
be explored in the manner developed in the 
previous section; by increasing p, by x and 
decreasing p; by xs,/s, so that po—(R,/ 
(1+ R,)), S, and s, remain unchanged. 

As was shown previously, an increase in 
uncertainty of this type leads to an increase 
in V. This implies that II( pọ) must increase, 
which in turn implies that both pọ and q* 
must increase. Since py —(R,/(1+ R,)) re- 
mains constant with changes in x, R, must 
also increase. From equation (20) we see that 
Q decreases with increases in R,. Since q* 
increases and. Q decreases, it must be the 
case that n decreases. In other words, if 
uncertainty is increased in a manner that 
keeps the state prices constant, prices.of both 
land and building units as well as rental rates 
will increase, a larger portion of the land will 
remain vacant, but taller buildings will be 
constructed. . 


VI. Extensions and Practical Applications 


Because of tractability considerations, the 
valuation model developed in Section I 
was kept simple. The model consisted of 
only two dates, with only two possible states 
of nature at the second date, and construc- 
tion costs were assumed to be fixed. While 
these assumptions allow us to easily analyze 
the effects of uncertainty on land prices, they 
can be relaxed if our only interest is in 
developing a practical technique for valuing 
urban land. 


ŠNote that the above equations are all continuous 
and that the variables are all finite and nonnegative. 
Hence, the existence of this equilibrium follows directly 
from Brouwer’s fixed-point theorem. 
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Mo = $300,000 

Po =$ 90,000 

Rto=$ 10,000 
Rp= 10% 

(Vo = $317,168) 
















1h = $400,000 
P1h = $100,000 
Rtih=$ 10,000 
R= 10% 
(Vth = $408,653) 


7744 = $300,000 | 

piz=$ 80,000 

Ri =$ 5,000 
Rp= 10% 

(Vig = $254,545) 
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72hh = $600,000 
P2hh = $110,000 

















72h4= $300,000 
P2hg= $ 90,000 








72 fh = $400,000 
P2¢n=$ 95,000 











72 = $200,000 
pow =$ 75,000 


FIGURE 1 


The assumption that construction costs. are 
certain can easily be relaxed. The profit from 
constructing the optimal size building in each 
date and state of nature can be calculated as 
long as. the construction costs and the per 
unit price of buildings is specified for each 
date and state. Substituting these profit levels 
into equation (8) yields the value of the 
vacant land. 

The pricing model can also be generalized 
to allow. for more than two dates. This can 
be done by specifying that for each date t 


state of nature, two possible date ż +1 states 


of nature can occur. The date 0 land value 
can. then be solved by backwards induction. 
For each state of nature at the second to last 
date, the vacant land value is given by equa- 
tion (8). The larger. of this value and: the 
profit from developing the land in each state 
of nature at this date can then be substituted 
for II into equation (8) to calculate the 
values of vacant land at the third to last date 
for the different states-of nature.. By continu- 
ing this process, we not only obtain the 

current value of the vacant land, but’ also 
determine at which future dates and states of 
nature the land is developed. Note also that 
by making the time periods between dates 
arbitrarily small and the number of dates 
arbitrarily large, we can have an arbitrarily 
large number of states of nature for each 
future time period. Hence, the assumption of 


only two date ¢ +1 future states of nature for 
each date ¢ state is not really restrictive. 
The following numerical example illus- 
trates this valuation method. It assumes three 
dates. The profit. from developing the land, 
the per unit ‘building price, and the rental 
rate is given for each date and state of nature 
in Figure 1. The value of the vacant land in 
the two date 1 states of nature are calculated 


in the manner specified in Section II. Since 


the value of the vacant land in the favorable 
state of nature ($408,635) exceeds the profits 
from developing the land in this state of 
nature, the land will remain vacant. How- 
ever, the value of the land is only $254,545 in 
the unfavorable date 1 state of nature. Since 
this value is less than the profit from devel- 
oping the land at that date, the land will be 
developed if the unfavorable state of nature 
occurs. Substituting the larger of the value of 
the vacant land and the profit from develop- 
ing the land in each state of nature for II( p) 
in equation (8) yields the date 0 value of the 
vacant land. Since.this value ($317,168) ex- 
ceeds the profit from developing the land at 
date 0, the land will remain vacant at this 
date. l Í 


VII. Conclusion 


The model developed in this paper pro- 
vides a valuation equation for pricing vacant 
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lots in urban areas. The analysis demon- 
strates that the range of possible building 
sizes provides a valuable option to the owner 
of vacant land that becomes more valuable 
as uncertainty about future prices increases. 
An implication of this relationship between 
uncertainty and vacant land values is that 
increased uncertainty leads to a decrease in 
building activity in the current period. 

The relationship between building activity 
and uncertainty may have important macro 
implications. An article by Lawrence Sum- 
mers (1981) and my 1982 article suggest that 
an increase in anticipated inflation leads to 
an increase in housing prices, which in turn 
leads to an increase in construction activity. 
The analysis presented here suggests that if 
the government initiates a monetary policy 
(or any other policy) to stimulate building 
activity, the policy may actually lead to a 
decrease in building activity if there is uncer- 
tainty about its duration or its effect. 

The model also provides insights into the 
role of real estate speculators who purchase 
vacant lots, and rather than develop them 
immediately, choose to keep them vacant for 
a period of time. By waiting until some fu- 
ture date to build, the speculator is able to 
construct a building that is most appropriate 
given economic conditions at that time. Since 
the exact nature of these economic condi- 
tions are unknown at earlier dates, a building 
constructed earlier will not in general be the 
optimal size for the future. The decision to 
build or not build can thus be thought of as 
weighing the opportunity costs associated 
with keeping the land vacant against the 
expected gain from constructing a more ap- 
propriate building in the future. 

It should also be noted that the framework 
developed here can easily be extended to 
analyze other issues relating to real estate 
pricing under uncertainty. For example, the 
analysis can easily be augmented to de- 
termine the value of houses that may or may 
not be torn down in the future so that the 
land can be used to develop large con- 
dominium complexes. The framework can 
also be used to determine when it is optimal 
to demolish a small building for the purpose 
of constructing a larger building, and un- 
der what conditions it is optimal to renovate 
an apartment house or convert it to con- 
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dominiums. One could also use similar tech- 
niques to analyze the effect of uncertainty on 
the optimal durability of buildings. 
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A Note on Equity and Efficiency in the Pricing 
of Local Telephone Services 


By EDWARD RENSHAW* 


Since the publication of Bridger Mitchell’s 
article on the “Optimal Pricing of Local 
Telephone Service” (1978), it has been as- 
sumed that social welfare can usually be 
increased by moving from a flat monthly rate 
for local calls to a two-part tariff with a price 
per call that is somewhat in excess of mar- 
ginal cost. While a fixed monthly charge for 
local calls can be considered a regressive 
head tax (A. M. Henderson, 1947), it does 
not follow that a two-part tariff will resolve 
the equity problem. In this paper I use a 
simple diagram and a two-person revenue- 
maximizing formula to illustrate one of the 
more important limitations of usage-sensitive 
pricing. 

In the following analysis, it is assumed 
that there are two types of telephone users. 
The first type of consumer, D,, is assumed to 
have a net demand for calls or message 
units, represented by the linear equation: 


(1) 


The second consumer, D,, is assumed to 
have a net indexed demand of 


- (2) 


I use the term “net demand” to refer to 
that portion of the consumers demand curve 
which lies above the marginal cost of provid- 
ing local telephone service.’ In the case of 


P=a-bQ. 


P=10-@Q. 


*Department of Economics, State University of New 
York, Albany, NY 12222. 

1The short-run marginal cost of .a local direct dial 
call is probably nearly equal to zero in many cases. 
Whether local telephone companies would be motivated 
to reduce capacity in the long run in response to a usage 
price in excess of short-run marginal cost is more con- 
jectural and the subject of considerable controversy. In 
a mobile society it may not be wise to reduce capacity 
for a resident with little taste for telephoning, since he 
or she may move and be replaced by someone with a 
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PRICE PER CALL 





NUMBER OF CALLS 


FIGURE 1. INDIVIDUAL DEMAND FUNCTIONS FOR 
CALLS OF Two CONSUMERS WITH DIFFERENT 
TASTE PARAMETERS BUT THE SAME INCOME 


the second consumer, the maximum price 
that can be obtained for the first call or 
message unit has been arbitrarily indexed to 
equal 1.0. The number of calls or message 
units that will take place when the price per 
unit of service is set equal to marginal cost 
(MC) has also been indexed to equal 1.0. 

In Figure 1, a in equation (1) is set equal 
to 1.0, and b equal to 2.0. Note that both of 
the demand curves have the same price inter- 
cept. At any price less than 1.0, however, the 
second consumer (who had a greater taste 
for calling) will make twice as many calls as 
the first consumer. 

The maximum monthly flat rate charge 
that can be collected from D, without caus- 
ing him or her to disconnect will be equal to 
the consumers’ surplus areas under the de- 
mand curve D, above MC, or areas (A+B 


higher demand for telephone service. For a provocative 
discussion of marginal cost, see the article by John 
Wilson (1983). 
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+ C) plus some fixed amount (F) that repre- 
sents that person’s option demand and wil- 
lingness to pay for telephone service just to 
be able to receive calls that are initiated by 
others.” 

Suppose that a monthly customer charge 
equal to (F) plus areas (A+ B +C) is not 
enough to recover the fixed costs of main- 
taining local telephone service. Will it be 
possible to increase telephone revenues by 
reducing the monthly customer charge to an 
amount equal to say (F) plus area (A) and 
then charge a price per call, P,, that is in 
excess of marginal cost? 

A price equal to P, will cause the first 
consumer to cut back his or her usage from 
5 to Q, and will reduce the total amount of 
revenue that can be collected from D, by an 
amount equal to area (C). Total revenue will 
increase, however, if area (E), the extra reve- 
nue to be obtained from the second con- 
sumer, D}, is greater than area (C). 

For the demand structure depicted in Fig- 
ure 1, total revenue can be increased as long 
as P, is less than .25. We can verify this 
conclusion in a more general way by noting 
that the total net revenue in excess of mar- 
ginal cost can be calculated using the follow- 
ing formula: 


(3) TR=2F, + P,Q, + P,Q, 
+2(a— P,)Q,(4). 


The expressions P,Q, and P,Q, represent 
the net usage sensitive revenues to be ob- 
tained from D, and D, when the per unit 
charge in excess of marginal cost is set equal 
to P,. The expression (a — P,)Q,(4) is the 
consumers’ surplus area (A). This area plus 
F, represent the maximum customer charge 
that can be collected from D, without caus- 
ing the consumer to go without telephone 
service. Both of these customer charge ele- 
ments are multiplied by two to give us the 
total amount of flat rate revenue to be ob- 
tained from D, and D,. ; 

Equation (3) provides a general definition 
of the net revenue that will be available to 


2For a more detailed discussion of the demand for 
telephone service, see the discussion by Lester Taylor 
(1980). 
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compensate for fixed costs and is not related 
in a very specific way to our assumed de- 
mand equations. 

When equations (1) and (2) are solved 
from Q, and Q, and the resulting expres- 
sions are substituted into (3), we obtain a 
more useful definition of the total revenue to 
be expected in conjunction with a two-part 
tariff: . 


(4) TR=2F,+(1-(a/b))P; 
— P?+(a*/b). 


Taking the derivative of this revenue func- 
tion with respect to P, and setting the result- 
ing expression equal to zero allows one to 
solve for the usage sensitive price, P, which 
maximizes net telephone revenue 


(5) Pe =} —(a/2b). 


In constructing Figure 1 it was assumed 
that a@=1.0, and that b=2.0. When these 
values are substituted into equation (5), we 
can show that Př =.25. If both the b and a 
values in equations (1) and (5) were set equal 
to 1.0, on the other hand, both consumers 
would have identical demand curves for local 
calls and the revenue-maximizing price in 
excess of marginal cost would be P*=0. 
With, a = 1.0, we can conclude that the higher 
the b value, other things equal, the greater 
the taste differential, and the greater the 
revenue maximizing price in excess of mar- 
ginal cost. 

Let us now consider a case where a and b 
in equation (1) are both set equal to .5. (See 
Figure 2.) The maximum customer charge 
that can be imposed in this case without 
causing D, to disconnect is the same as in 
Figure 1 if we assume that there is no dif- 
ference in F,, which represents option de- 
mand and a willingness to pay for a tele- 
phone connection just to be able to receive 
calls that are initiated by others. 

When a= b, however, one can use equa- 
tion (5) to quickly discover that a two-part 
tariff in excess of marginal usage cost will 
not increase telephone revenue in the two- 
person or two-group case where D, and D, 
type of demanders are equally numerous. 
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NUMBER OF CALLS 


FIGURE 2. INDIVIDUAL DEMAND FUNCTIONS FOR 
CALLS OF Two CONSUMERS WITH THE SAME TASTE 
PARAMETERS BUT DIFFERENT INCOMES 


This is a rather startling conclusion that 
can easily be verified in connection with 
Figure 2 by noting that if a two-part tariff is 
to raise more net revenue than a flat rate 
tariff equal to F1 plus areas (A+ B+C+G), 
area (E) will have to be greater than the 
consumers’ surplus loss areas for both con- 
sumers, (C + G) and (G). 

In his path-breaking article, Mitchell es- 
tablished the precedent of assuming that per- 
sons with similar tastes for telephone service 
and different incomes will have demand 
curves with similar call intercepts and differ- 
ent price intercepts.’ To the extent that this 
characterization is correct, we can conclude 
that a two-part tariff will not be successful at 
equalizing the distribution of effective pur- 
chasing power and keeping low-income 
households connected to the telephone net- 
work in an era of deregulation and reduced 
cross subsidization of local telephone service 
from fancy equipment rentals and long dis- 
tance communication. 

It follows—if one believes that there are 
external benefits in having most low-income 
households connected to the telephone sys- 


3Mitchell’s further assumption that there is quite a 
bit of income variation as well as taste variation no 
doubt helps to explain why his optimal prices for local 
telephone service were not very much in excess of his 
assumed marginal cost. 
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tem—that serious consideration should be 
given to other alternatives for furthering the 
goal of universal service such as well targeted 
subsidies or rebates to low-income house- 
holds and geographical price discrimination 
which would require persons in high-income 
neighborhoods to pay more for basic tele- 
phone service than persons living in low-in- 
come neighborhoods.* 

Census data indicate, in any event, that a 
considerable part of the variation in local 
telephone connections can be explained on 
the basis of income differences. In Nassau 
County, New York, where the median 
household income was $26,091 in 1980, less 
than 2 percent of the surveyed households 
were without a telephone. In the not very 
distant Bronx, on the other hand, where 
median household income was only $10,947, 
more than 17 percent of the households were 
without a telephone. The best predictor of 
the proportion of households without a tele- 
phone for New York’s 62 counties, however, 
is not median income but the proportion of 
households below the poverty line.® 


“Geographical price discrimination on the basis of 
income is somewhat analogous to financing part of the 
fixed costs of local telephone service with a property tax. 
In many instances it can be defended on the basis of 
extra costs of providing telephone service in less thickly 
settled affluent areas. 

‘The r? for the proportion of households below the 
poverty line is .747 and can be compared to r?’s of .554 
for median family income and .429 for mean income. 
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Women, Work, and Divorce 


By WILLIAM SANDER* 


An upward trend in the divorce rate in the 
U.S. has been attributed to an increase in the 
earning ability of women (Gary Becker 
et al, 1977, and Becker, 1981). The rea- 
soning for the increase in marital instability 
is that high-wage (quality) women “gain less 
from marriage than other women do because 
higher earnings reduce the demand for chil- 
dren and the advantages of the sexual divis- 
ion of labor in marriage” (Becker, p. 231). 

To some extent, an increase in the earning 
ability of women is a consequence of a higher 
divorce rate (Becker). That is, divorced wom- 
en tend to invest more in work experience 
and thus command a higher wage. 

The economic explanation for a higher 
divorce rate has been questioned by some 
(for example, Mark Blaug, 1980) on the 
grounds that changes in the family structure 
over time reflect changes in tastes rather than 
exogenously determined economic effects. 
That is, investments in work by women re- 
flect, perhaps, an increase in a taste for work 
and a decrease in a taste for marriage. 

In this paper, I present evidence that adds 
support to the economic approach to di- 
vorce. I will show that the divorce rate is 
significantly and substantially affected by the 
earning ability of women in market work. 
Data will be drawn from the U.S. farm sec- 
tor. After a brief overview of the economic 
theory of divorce and its relevance to the 
farm sector, data sources and regression 
specifications will be discussed. 


I. Theory 


A complete treatment of the economic the- 
ory of divorce is beyond the scope of this 


*Assistant Professor, Department of Family and 
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paper (see Becker et al., and Becker). The 
most important aspect of the theory, though, 
is that high-wage women gain less from mar- 
riage relative to other women because the 
gains from specialization within marriage (the 
wife in household work and the husband in 
market work) are less. Since high-wage wom- 
en tend to marry high-wage men, the costs of 
low-level specialization within the household 
are at least partly offset by the benefits to 
women of a high-wage husband. Thus, the 
net effect would seemingly be ambiguous. 

Perhaps more importantly, the shadow 
price of divorce is less for high-wage women. 
The reason for this is simply that the mar- 
ginal economic value of a loss in husband’s 
income is less for a high-wage wife. That is, 
an increase in the earning ability of women 
enables them to leave an unhappy marriage 
and either remain divorced or remarry. 

An increase in the male wage should have 
a positive effect on the gains from marriage 
because high-wage men tend to attract high- 
wage wives. For this reason, the independent 
effect of the male wage on the divorce rate 
has been shown to be negative. i 

With respect to the farm sector, the farm 
divorce rate has been substantially below the 
urban and rural nonfarm divorce rates (Ta- 
ble 1). In addition, the percent of farm and 
rural nonfarm men who have been divorced 
exceeds the rate for farm and rural nonfarm 
women. On the other hand, there are more 
divorced women living in urban areas than 
men. This probably reflects the economic 
attractiveness of urban areas for divorced 
women relative to divorced men. That is, 
divorced women would tend to gain more 
from migration relative to divorced men be- 
cause the latter would already tend to be 
located where their earning ability was rela- 
tively high. 

The economic theory of divorce indicates 
that farm families should experience less 
marital instability then their nonfarm coun- 
terparts. Two important reasons for this are 
that farm wives specialize more in household 
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TABLE 1— PERCENT OF MEN AND WOMEN EVER 
MARRIED WHO WERE KNOWN TO HAVE 
BEEN DIVORCED, BY LOCATION, 1970 


Divorce Rates 


Location Male Female 


Urban 14.6 15.5 
Rural Nonfarm 13.1 12.0 
Rural Farm 74 6.6 


Source: U.S. Department of Commerce, 1973. 


(including on-farm) work and less in off-farm 
market work relative to their nonfarm coun- 
terparts. In 1979, 44 percent of farm women 
were labor force participants. About one- 
third of these were counted in the labor force 
via their farm work, while two-thirds were in 
the labor force via off-farm market work 
(U.S. Department of Labor, 1980, and How- 
ard Hayghe, 1981). About half of their non- 
farm counterparts were in the labor force at 
this time. 

Farm women are more specialized in farm 
work than the labor force participation sta- 
tistics indicate. A recent national survey of 
farm women indicates that most farm wom- 
en participate in some farm tasks (National 
Opinion Research Center, 1980). Thus, there 
is a greater sexual division of labor in the 
farm household relative to the nonfarm 
household. It should follow that this in- 
creases the gains from marriage for farm 
wives relative to other wives, to the extent 
that specialization appreciably affects the 
gains from marriage. 

The earning ability of farm men has in- 
creased over time. T. W. Schultz! estimates 
that the average value of the farmer’s time is 
now about the same as the average value of 
time in the nonfarm sector. I would note that 
this should be particularly true regarding 
comparisons of the farm and rural nonfarm 
sectors. That is, farmers in a state have about 
the same earning ability as their rural non- 
farm counterparts because the two sectors 
are highly integrated. Therefore, the differen- 
tial in the earning ability between farm and 


1 Personal communication, 1984. 
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nonfarm men cannot be drawn upon to ex- 
plain a low farm divorce rate. It will be 
demonstrated that the relatively low level of 
specialization by farm women in market work 
explains a substantial part of the farm-rural 
nonfarm divorce gap. 


H. Data and Specifications 


The male farm divorce rate (percent ever 
been divorced) will be estimated below. The 
male rate rather than the female rate will be 
used because it better reflects the real farm 
rate. As noted above, divorced farm women 
probably migrate at a higher rate from agri- 
culture than divorced farm men. There is no 
evidence available regarding migration of di- 
vorced farm men from farming. 

The key variables that would affect the 
gains from marriage and, accordingly, the 
costs of divorce are the husband’s wage and 
the value of the wife’s time in household 
(including on-farm) and market work. In 
addition, it has been shown that religion has 
a significant and substantial effect on the 
cost of divorce. 

Data are not available to estimate the in- 
dependent effects of these variables. How- 
ever, useful proxies are available that enable 
one to explain a good part of the pattern in 
the farm divorce rate. Since the farm and 
rural nonfarm economies are highly in- 
tegrated, particularly at the state level, the 
rural nonfarm divorce rate should pick up 
the net effect of many of the determinants of 
the farm divorce rate in a state. In particular, 
it should pick up the effects of the earning 
ability of farm men, the level of schooling in 
the farm sector, and variables that affect the 
cost of divorce such as religion. To some 
extent, the correlation coefficients between 
farm and rural nonfarm average family in- 
come in 1970 (.95) and farm and rural non- 
farm schooling (.93) indicate the former. No 
data are available on religion at the substate 
level. 

Since it is not unrealistic to assume that 
the farm and rural nonfarm economies are 
highly integrated in a state, it should be 
expected that the correlation coefficient be- 
tween the farm and rural nonfarm divorce 
rate should be high, as well. It was .91 for 
farm and rural nonfarm men in 1970. 
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However, there is some variability in the 
difference between the average farm and 
rural nonfarm divorce rate for men by state. 
In 1970, the standard deviation for this 
difference was 2.1. The mean difference was 
5.7 in 1970 (see Table 1). 

I believe that the difference and the vari- 
ability in the difference between the farm 
and rural nonfarm divorce rates for men is 
primarily a product of differences in the 
earning ability of farm wives in market work 
relative to rural nonfarm wives. This dif- 
ference is indicated to some extent by the 
relatively low correlation coefficient between 
the labor force participation rate for farm 
women and rural nonfarm women. (.55 in 
1970). It is important to note that farm wom- 
en had about the same quantity of schooling 
as their rural nonfarm counterparts in 1970, 
although urban women had more schooling. 
Thus, the level of schooling of farm wives is 
not the reason for their relatively low level of 
participation in off-farm market work. That 
is, the reason that farm women do not acquire 
market-specific capital relative to their rural 
nonfarm counterparts is not a product of less 
schooling. 

Although many factors affect labor force 
participation rates, with state-level data 
population density was found to be the only 
significant determinant of the labor force 
participation rate for farm women and will 
be used in regressions to reflect this. This 
should be expected since most farm women 
are labor force participants via off-farm 
market work and since the distance to an 
off-farm job would tend to be less in more 
densely populated states. That is, the effec- 
tive off-farm wage rate would tend to be 
higher for farm women in more densely 
populated states because location is a key 
determinant of the acquisition of market- 
specific capital by farm women. Population 
density is an interesting measure of the eco- 
nomic value of a woman’s time in market 
work since it is highly exogenous. That is, 
density is not a consequence of a high di- 
vorce rate for farm men in a state. 

In addition, the farm-rural nonfarm di- 
vorce rate differential could be related to the 
greater sexual division of labor within the 
farm household. That is, the gains from mar- 
riage might be higher for farm wives if they 
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TABLE 2— SUMMARY STATISTICS FOR DATA SET, 1970 


Standard 
Variable Mean? Deviation 
Farm Divorce Rate 8.6? 3.7 
Rural Nonfarm Divorce Rate 13.8? 4.8 
Farm Assets $94,511 72,431 
State Population Density 143° 222 
Labor Force Participation, 29.7? 5.4 

Farm Women 


Divorce Rate Differential 5.2Þ 2.1 


aUnweighted 
>Shown in percent. 
°People in one square mile. 


had acquired more marital-specific capital 
relative to their rural nonfarm counterparts. 
Without a doubt, farm wives acquired rela- 
tively more specific capital. Whether this has 
a significant effect upon the gains from mar- 
riage remains an empirical issue. Farm assets 
are undoubtedly related to the acquisition of 
specific capital by wives and will be used in 
my farm divorce estimates below. Farm as- 
sets may also partly reflect the wealth (gains 
from marriage) that farm wives acquire upon 
entry into marriage. Thus, farm assets may 
reflect gains acquired via wealth and special- 
ization. 

To sum up, the explanatory variables that 
will be used to explain variations in the 
percent of farm men in a state who were 
known to have been divorced at some time 
are the rural nonfarm divorce rate for men, 
farm assets, and population density. In ad- 
dition, the labor force participation rate for 
farm women will be added in some regres- 
sions to show its effect. As noted above, this 
variable is a more biased measure of the 
value of a wife’s time in work. Summary 
statistics are presented in Table 2. 


I. Results 


The results of ordinary least squares (OLS) 
estimates of the “farm divorce rate” (Table 
3) are as follows. The rural nonfarm divorce 
rate had a highly significant and substantial 
positive effect on the farm divorce rate as 
one would expect. That is, the rural nonfarm 
divorce rate is correlated with the farm di- 
vorce rate at the state level because some of 
the determinants of divorce are correlated at 
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TABLE 3— OLS ESTIMATES OF THE 
FARM DIVORCE RATES, 1970 


(69) (2) (3) (4) 


Population -003% .004? 004? 
Density (3.3) (4.3) (4.2) 
Labor Force 
Participation, .06 .12? 
Farm Women (1.5) (3.0) 
Farm Assets —.002 —.004 
(6) (1.3) 


Rural Nonfarm .76° .79° .15° .69° 
Divorce Rate (13.5) (14.8) (17.4) (15.6) 

Constant —4.1 5 —2.3 —4.5 

R? .87 .87 .87 .85 


Note: t-statistics are shown in parentheses. 
significant at the 5 percent level. 


the rural nonfarm and farm levels, as well. 
Farm assets had a negative sign as would be 
expected; however, the coefficient was not 
statistically significant. Population density 
had a significant positive effect. If population 
density entered the equation, the labor force 
participation variable for farm women had a 
positive sign although it was not significant. 
This variable was shown to have a signifi- 
cantly positive effect if population density 
was excluded in the regression. In pre- 
liminary work with the data, I could not 
show that any other variable had a statisti- 
cally significant effect on. the farm-rural non- 
farm divorce differential, or any significant 
effect on my results. 

My results provide support for the hy- 
pothesis that the divorce rate is positively 
related to the earning ability of women in 
market work. In addition, if the regression 
coefficient for density takes the value of .004 
the elasticity at means of density and the 
divorce rate is .07. This implies that if den- 
sity took on the value of the most densely 
populated state, it would increase the farm 
divorce rate by 40 percent over its mean 
.value. Finally, I regressed the difference be- 
tween the rural nonfarm divorce rate (for 
men) and the farm. divorce rate (state-level 
data) on density and average farm assets. 
The result was: 


Divorce 


l =4.8+ .01 Assets— .005 Density. 
Differential 


(3.9) (5.0) 
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The adjusted R? was .47 (t-statistics are . 
shown in parentheses). In this regression, I 
show that an increase in farm assets in- 
creases the difference between the rural non- 
farm and farm divorce rates. This is the 
expected result since the gains from marriage 
should be higher on larger farms. An in- 
crease in population density reduces the dif- 
ference which is consistent with the results in 
Table 3. 


IV. Conclusions 


It has been shown that an exogenous in- 
crease in the earning ability of women sub- 
stantially increases. the divorce rate. That is, 
in states where farm women have a higher 
incentive to acquire market specific capital, it 
becomes more likely that at some time they 
will become divorced. 

The hypothesis that population density 
affects the farm-rural nonfarm divorce dif- 
ferential via the incentive to invest in market 
work seems to follow the data. In 1970, the 
difference between the rural nonfarm and 
farm divorce rates (percent ever divorced) 
was the greatest in three sparsely populated 
states— Nevada, Wyoming, and Arizona. The 
difference was minimized in three densely 
populated states—New Jersey, Connecticut, 
and Massachusetts. 

The results regarding the effect of farm 
assets on the gains from marriage were less 
illuminating. In estimating the farm divorce 
rate, farm assets did not seem to be con- 
sequential. However, assets did seem to in- 
crease the farm-rural nonfarm divorce dif- 
ferential. Thus, less can be said of the effect 
of assets on the gains from marriage. 

However, the divorce rate differential 
tended to be relatively high in the North 
Central states where farm assets tend to be 
high. Included in this group are Illinois, Indi- 
ana, Ohio, and Michigan. In these states, the 
opportunity cost of investments in market 
work experience by farm wives tend to be 
high because of the relatively high value of 
the farm wife’s time in on-farm work. 
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Money, Anticipated Changes, and Policy Effectiveness 


By RICHARD G. SHEEHAN* 


The Lucas-Sargent-Wallace (L-S-W) prop- 
osition states that expected policy changes 
have no influence on real economic variables 
even in the short run. (See Robert Lucas, 
1972, and Thomas Sargent and Neil Wallace, 
1975.) One form of empirical test of the 
L-S-W proposition (the neutrality proposi- 
tion) began with Robert Barro’s (1977; 1978) 
seminal articles supporting the neutrality 
proposition. However, more recent papers, 
including those by David Small (1979), 
John Makin (1982), and Frederic Mishkin 
(1982a, b) have reexamined the relationships 
between anticipated and unanticipated mon- 
ey vs. output, unemployment, and inflation, 
and have found evidence suggesting that an- 
ticipated monetary changes do have real 
effects. All of the above-cited studies use 
expectations procedures which estimate, for 
example, a money growth equation over the 
entire period under consideration.' However, 
this approach assumes that when expecta- 
tions are being formed at the beginning of 
the period, economic agents have the rele- 
vant information for the entire period. In 
this note I reexamine the impact of expected 
vs. unexpected monetary changes focusing 
on the informational restrictions actually 


*Research and Public Information Department, 
Federal Reserve Bank of St. Louis, P.O. Box 442, St. 
Louis, MO 63166. I am grateful to Robin Grieves, 
William Hosek, David Schirm, Geoffrey Woglom, Frank 
Zahn, and an anonymous referee for comments on an 
earlier draft. Any errors remaining are, of course, en- 
tirely my responsibility. The views and opinions ex- 
pressed herein are-solely my own and do not necessarily 
represent those of the Federal Reserve Bank of St. Louis 
or the Federal Reserve System. 

Barro (1977) states that he also considered money 
growth expectations based solely on prior observations 
but found little change from his reported results. Steven 
Sheffrin (1979), using an ARIMA model, and Jacob 
Grossman (1979), using weighted least squares, also add 
data period by period. However, all three of these 
studies apparently use the most recent data with all 
revisions and not the data actually available to economic 
agents at some earlier point in time. 


faced by economic agents when formulating 
expectations. 

The structure of the model used here is 
similiar to the models of Barro and Mishkin. 
A measure of real output is assumed to be a 
function of a policy variable and a vector of 


. predetermined variables. The policy variable 
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can be decomposed into anticipated and un- 
anticipated components. Algebraically: 


(1) J, = 0,Z,,+ By (mH, — ,_yh,) 


+ô M, + &, 
(2) m,=0,Zu t Ez 
of 


0 


0 


2 
02 


(3) L= E((e,€2,)' (€e821)) = 
where ù is the rate of change in a measure of 
real output, Z, and Z, are vectors of prede- 
termined variables, m, is the actual rate of 
change in a policy variable such as the mon- 
ey supply, and ,_,m, refers to the expected 
rate of change of the policy variable at time 
t, conditional on the information available at 
time t—1. The s, and e, are serially un- 
correlated normally distributed error terms, 
distributed as (0,07) and n(0, 02), respec- 
tively. It is furthered assumed they are con- 
temporaneously independent. Assuming eco- 
nomic agents know the model and form 
econometrically rational expectations, then 


(4) 


It is further assumed that economic agents 
have limited information. For example, eco- 
nomic agents in 1964:1 only have the data 
actually published before 1964:1. A data re- 
vision in, say, 1968:2 for the money stock in 
1963:4 does not become available until 
1968:3. Each period new data becomes avail- 
able and any old data may be revised. Both 
changes may be important when generating 
expectations. Not only may the estimated 


1-1/7, = Oy ,-1Z,. 
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money growth equation change from period 
to period, the data used to estimate that 
equation may also change from period to 
period. Monetary surprises may occur be- 
cause of random fluctuations, exogenous 
shocks, changes in the monetary authority’s 
behavior, or data revisions. 

Alternate money forecasting equations are 
used to test the sensitivity of the results 
to the method for determining expectations. 
The forecasting equations differ partly in 
the choice of included variables. Following 
Barro, the equation (2) is viewed as a reac- 
tion function where monetary changes de- 
pend in part on what macro variable the 
monetary authorities are attempting to con- 
trol. Algebraically equation (2) can be re- 
written as 


(5) m,=a3Z;,+ B3(,_%, -7 X,1)+ Ezr 


which implies that monetary authorities are 
attempting to control the expected rate 
of change of a goal variable X. Equation (5) 
is repeatedly reestimated each time using 
one additional period of data together with 
any data revisions made in the previous 
quarter. Anticipated and unanticipated mon- 
etary changes are obtained by sequentially 
forecasting money growth one period ahead 
using the reestimated equation (5). This pro- 
cedure is in keeping with the process of 
letting economic agents revise their estimated 
forecasting equations only as data actually 
become available.? 


Some assumptions must be made concerning when 
the forecast for a quarter is made and what information 
is then available. These assumptions are, necessarily, 
somewhat arbitrary. We assume that economic agents 
when forecasting, say, 1964:1 have information available 
in issues of Business Conditions Digest up to and in- 
cluding November 1963. Similarily, when forecasting 
1964:2 values, economic agents have information from 
issues of BCD prior to and including February 1963. 
Information is likewise limited throughout the sample. 
This approach assumes that data revisions at all times 
have a zero expected mean. If the mean is not zero, then 
economic agents would anticipate some revision and 
would incorporate that in their forecasts. The antic- 
ipated data revision would then be of concern. 
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The money forecasting equations are esti- 
mated using OLS with the dependent spec- 
ified as the difference in the log of the money 
stock (M1). The equations include as in- 
dependent variables a constant, a time trend, 
quarterly dummy variables, eight lags of the 
dependent variable, and eight lags (of the 
difference in the log) of either the unemploy- 
ment rate (to generate ME1), the GNP defla- 
tor (for ME2), or nominal GNP (for ME3). 
The former is included to facilitate compari- 
son with Barro’s original studies, while the 
latter two were included to allow monetary 
policymakers to target variables over which 
they should have some control even un- 
der the neutrality proposition. A fourth ex- 
pectations series (ME4) is generated using 
Jacob Grossman’s method of weighted least 
squares. It includes lagged nominal GNP as 
a dependent variable, and uses the most re- 
cent forty observations available at a particu- 
lar point in time.’ The first four expectations 
series on a period-by-period basis reestimate 
money growth, forecast one period ahead, 
and use that forecast to generate expected 
and unexpected changes during the period 
for which the equation was estimated. A final 
expectations series (ME5) is generated using 
Barro’s basic approach. Anticipated money 
is estimated using the data available only at 
the end of the period with the unemployment 
rate as an explanatory variable. 

“Second-stage” equations for real output, 
the unemployment rate, and the inflation 
rate are then estimated. These equations in- 
clude (for the vector Z,) a constant, a time 
trend, seasonal dummy variables, and eight 
lags of the dependent variables. Fourth-order 
polynomial distributed lags (PDL) are used 
for expected (me) and/or unexpected (mu) 
differences in the log of the money stock. 
The PDL specification is chosen, following 
Mishkin, because it allows long lags on the 


3 Economic agents may rationally believe more recent 
observations are more important in ascertaining future 
values. However, any attempt to weight recent observa- 
tions more heavily would appear to face an insurmount- 
able obstacle in generating a nonarbitrary set of weights. 
The weights used here are the same as those of Gross- 
man. 
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TABLE 1~x? RESULTS 
l Constraint MEL ME2 ME3 ME4 MES 
Short Lags lip i a : ox 
Real Output a= 0 given 8.= 0 34.63? 41.907 36.76" 11.68° 42.378 
£=0givena=0 2.21 10.97? 3.85 5.14 38.067 
B=0 given a#0 13.378 11.52°- 11.53° 37,783 6.64 
Unemployment Rate a= 0 given B =0 26.43 28.717 _ 27.037 9.46° 35.59 
was ee B=0givena=0- 1.89 7.61 3.90 4.78 - 22.79% 
B=Ogivena#¥0 . 4.12 6.08 4.70 21.89" 4.21 
Prices a= 0 given f =0 17.254 17.978 17.054 7.798 13.36° 
ne te B=Ogiven a=0 2.25 ` 3.82 1.39 4.07 16,79° 
È B=O given a#0 4.80 1.84 2.84 13.904 16.967 
Long Lags yO). 
Real Output a=0 given B=0 32.23% - 34.823 33.102 15.824 31.453 
B=O given a=0 2.07 - 6.72 2.09 5.19 - 32.86" 
_ B=Ogivena#0 16.128 14.718 16.70° 26.397 13.879 
Unemployment Rate a= 0 given B=0 26.43 28.89 26.82° 14.40? 27.90° 
l B=0givena=0 11.299 - 9.35° 3.24 ` 8.60° 23.027 
. B=Ogivena#0 15.824 17.494 17.312 23.88° 7.61 
Prices . a= 0 given B=0 19.86? 20.89" 19.362 17.23 19.46" 
_ B=Ogivena=0. 1.34 4.82 84 3.76 20.748 
B=0 given a#0 20.45" 19.68? 27.328 22.199 28.712 


Note: The basic equation is b = amu + Bye + VZ,-+ e, where Z, is a vector which includes a constant, a time trend, 
quarterly dummy variables, and eight lags of the dependent variable. 


Significant at the 99 percent level 
> Significant at the 95 percent level 
. “Significant at the 90 percent level 


independent variable while conserving de- 


grees of freedom. Following Mishkin, both 
short- and long-lag specifications of the PDL 
‘are used, the short-lag specifications in- 
cluding eight lags and the long-lag results 
including twenty lags.* Comparing the log- 


likelihood ratios when the monetary changes 


are included vs. excluded allows us to test 


whether the coefficients on either set of terms. 


should be constrained to equal zero. The test 
statistic is 2 (log likelihood of included—log 
likelihood of excluded) which is distributed 
x? with degrees of freedom equal to the 
number of zero restrictions. (Since I use 
fourth-order PDLs for both the mu and me 
terms, the number of zero restrictions is four 
per constrained series.) Table 1 presents the 
log-likelihood comparisons for all second- 
` stage equations with real output, the unem- 


‘These lag structures are employed simply to facili- 
tate comparison of these results with those of Mishkin. 
No attempt was made to search for the “preferred” 
PDL specification, . 


ployment rate, and inflation as the depen- 
dent variables.° 
Table 1 presents x? statistics testing thë 


` joint significance of all anticipated or unan- 


ticipated money changes using alternate spec- 
ifications of the money reaction function. 
The short- and long-lag results in Table 1 are 
unanimous in their support for the conten- 
tion that unanticipated policy changes have a 
significant impact on real output, the unem- 
ployment rate, and inflation. However, there 
are considerable differences in the antic- 
ipated change variables. In the short-lag 
equations, most limited information proce- 
dures (ME1-ME3). suggest that expected 
money changes influence real output but not 
the unemployment rate or inflation. The 
weighted least squares approach (ME4) indi- 
cates expected policy. changes influence all 


5The money forecasting equations are originally 
estimated from 1954:1 to 1965:4- and are updated 
through 1981:3. The second-stage equations are then 
estimated from 1966:1 to 1981:4. i 
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variables. By contrast, Barro’s approach 
(ME5) indicates expected policy changes 
only influence inflation—a result consistent 
both with Barro’s original conclusion and 
with the neutrality proposition. Only ME5 
with its extreme informational availability 
assumption is consistent with the neutrality 
proposition. The results for MES5 are also 
consistent with the hypothesis that the ex- 
pectations are “too good.” 6 

The long-lag results also generally provide 
little comfort for proponents of the neutral- 
ity proposition. When the economic agents 
are restricted in the information to which 
they have access, then the long-lag results are 
unanimous in their declaration that expected 
policy changes influence measures of real 
economic activity as well as prices. Only in 
the extreme information case (MES) is the 
neutrality proposition even partially sup- 
ported with the conclusion that expected 
monetary changes do not influence the un- 
employment rate but do influence prices (and 
real output). 

Table 2 presents the estimated coefficients 
on me and mu for one specification of the 
reaction function, ME3. This specification is 
chosen because it assumes that information 
is gradually made available to economic 
agents, because it assumes that economic 
agents believe that the Federal Reserve 
targets a variable which the neutrality propo- 
sition states it can influence (inflation), be- 
cause it imposes no a priori weights on prior 
information used, and because it general- 
ly yields the highest log-likelihood ratios. 
The coefficients suggest, not surprisingly, 
that both expected and unexpected money 
changes will initially increase real output and 
lower the unemployment rate although those 
changes are largely offset in the long run. 
The results also suggest that anticipated 


‘Makin has pointed out that if the neutrality hy- 
pothesis is true and if some unanticipated policy changes 
are erroneously labeled anticipated, then the coefficients 
on the anticipated changes would be biased away from 
zero. Thus incorrect modeling of expectations could lead 
to a false rejection on the neutrality proposition. The 
MES results for 8 = 0 given a= 0 strongly suggest this 
possibility. 
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changes in the money stock may have even 
larger short-run impacts than unanticipated 
changes. The estimated coefficients also sug- 
gest that it will take in the vicinity of one 
year for the inflationary impact on monetary 
policy to begin to be felt. Finally, it should 
be noted that the sum of the estimated coeffi- 
cients on both expected and unexpected 
money changes are significantly different 
from one—the value predicted by the neu- 
trality proposition. 

The results presented here strongly suggest 
that the neutrality proposition does not hold 
in the short run. Anticipated and unantic- 
ipated monetary changes both have impacts 
on real economic variables as well as prices 
when information is only gradually made 
available to economic agents. As has been 
pointed out by Alan Blinder and Robert 
Gordon in their discussion immediately fol- 
lowing Barro and Mark Rush’s paper (1980), 
the neutrality proposition depends primarily 
on the assumption of flexible prices. Thus 
these results indirectly suggest prices are not 
completely flexible in the short run.’ 

My results also suggest that the decision to 
accept or reject the neutrality proposition is 
sensitive to the technique used to generate 
expectations. Specifically, making extreme 
informational assumptions about the avail- 
ability of data would make one more likely 
to accept the neutrality proposition. By con- 
trast, when data is only gradually revealed to 
economic agents and those agents gradually 
revise their forecasting procedure, then an- 
ticipated monetary variations are no longer 
neutral in the short run. 


7The neutrality proposition also depends on rational 
expectations. I do not attempt to test the hypothesis that 
expectations are formed rationally. It is taken as a 
maintained hypothesis. Given that expectations are in 
general unobservable, with differences possible between 
individuals, and potentially subject to nearly continuous 
change, I do not feel the assumption of rational expecta- 
tions can be meaningfully tested in the context of this 
paper. Of course, the results here, as all previous results 
rejecting the neutrality proposition, can be alternately 
interpreted as rejection of the hypothesis that the ex- 
pectations formation process is accurately modeled. 
However, that interpretation is made somewhat 
more difficult by the agreement of the alternate forms 
MEL- ME4. 
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TABLE 2— EXPECTATIONS: ME3 


Real Output Unemployment Rate Prices 
mau 435° 4578 —1.816" .—1.644> —.160 —.052 
mu_a 468" 419° =1.5353 —1.871° —.092 —,.072> 
mu_a 413? 359° —1.269  —1.893° —.031  —.064? 
rau_3 312" 286° —.996°  —1.759° —.027 —.036 
mu_a .200° .205? —.709°  —1.512? —.015 005 
ñus .102 .122° —.424  —1.193° —.007 053° 
mu_¢ 034 042 —.173 —.836? —.002 .103* 
iua 001 —.032 — .008 —.472° 001 150? 
ius -  —.098 - —.125 - 191? 
thu - 148 - 185 - 2237 
iuo - —.186 = A4l - .245° 
ñu - -210 - .663 - 254° 
huiz - -219 = .754 - 2518 
mu_13 - -214 = .803 7 2364 
iuas - —.196° - .183 ż .210° 
muis -  —.168° - .102 - .176° 
muis - -132 7 574 z .135° 
Muir ~  —.093° = A16 - .092# 
Muis - —.055° - 250 - 052° 
tau_19 - =021 - 103 ~ 0192 
me .187 3,379 —8.108 —15.670° 431 —.842° 
me .962 2.2518 —3.601° —10.750* 037  —.814? 
mea 645 1.322? 350  —6.862° —.261 `—.637? 
me_3 223 S77 - 2.579 —3.868° —.387  —.365° 
me_s — .029 .002 2.676  —1.635 —.326 —.046 
me_s —.046 —.419 .986 —.043 —.122. 279 
me_s .121 —.700 —1.388 1.019 .121 575" 
hey 258 ` —.858° — 2.588 1.655 236 815? 
me_s -  —.908° - 1.955 - .979° 
me_» — = .868> - 2.002 - 1.055 
meio -=  —.754° - 1.871 - 1.037 
mei - —.584° - 1.624 - .925? 
meiz - -306 -~ 1.316 - .128* 
me_13 - 149 - 992 - 462° 
Meia -  —.079 - 686. - 149. 
mers - 288 - 424 = —.182> 
me_s A 458 - 221 - —.495° 
meli - 648° - 085 = —.7447, 
meig - .600 - 013 - — .881° 
me _19 5 .530 - —.009 - —.847° 
2 - 483 562 491 638 594 .745 
D.W 2.04 2.22 1.91 2.05 1.98 2.33 - 
d.f. 16.40 16.27 16.40 16.27 16.40 16.27 


Significant at the 99 percent level. 


bSignificant at the 95 percent level. 
“Significant at the 90 percent level. 


The results presented here are not without 
problems. The procedure used to generate 
expectations is still far from perfect. There 
remains a potential aggregation problem with 
different economic agents potentially having 
systematically different’ expectations. I am 
attempting to approximate an aggregate un- 


observable variable. In addition, expecta- 
tions are continually revised and updated 
based on new information, while in this study 
I can only attempt to model expectations at 
a particular point in time. Finally, economic 
agents may also have more-information than 
it has been assumed they have. For example, 
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expectations are also undoubtedly based in 
part on variables not considered here, such 
as elections, wars, and rumors. 
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Inflation and Reputation 


By DAVID BACKUS AND JOHN DRIFFILL* 


Economists have speculated for years 
. about the source of the apparent inflationary 

bias of market economies. In the 1960’s the 
Phillips curve supplied part of an explana- 
tion: with a stable tradeoff between inflation 
and output, governments might reasonably 
choose a positive rate of inflation, even if 
they find inflation distasteful, in order to 
raise output. 

Natural rate theories changed all that. If 
the government can only raise output with 
surprise inflation, then systematic expansion- 
ary policy will generate inflation but fail to 
raise output. If a stable price level is desir- 
able, the only sensible policy is zero infla- 
tion. The question then is why government 
policy has tolerated persistent high rates of 
inflation over the past decade or so. 

One answer is that zero inflation is not a 
credible policy if the government is known to 
care about output. This has arisen as “dy- 
namic inconsistency” in Finn Kydland and 
Edward Prescott (1977) and as inferiority of 
Nash solutions in Robert Barro and David 
Gordon (1983a,b), but generally reflects the 
fact that noncooperative equilibria need not 
be Pareto optimal. 

Another line of argument runs that gov- 
ernments, exploiting the short memories of 
voters, overheat the economy prior to elec- 
tions. (William Nordhaus, 1975,. provides 
such a model of “political business cycles” 
and Gerald Kramer, 1971, and Ray Fair, 
1978, report evidence that voters seem to be 
shortsighted; Henry Chappell, 1983, gives a 
conflicting view.) This mechanism, however, 
only leads to an inflationary bias if the Phil- 
lips curve is nonlinear, so that high output 


*Departments of Economics, Queen’s University, 
Kingston, K7L 3N6 Canada, and University of South- 
ampton, Southampton, S09 SNH England, respectively. 
Backus thanks the SSHRC of Canada for financial 
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raises inflation by more than low output 
reduces it. . 

In the following sections we extend the 
work of Barro and Gordon to a situation in 
which the public is uncertain about the pref- 
erences of the government: in particular, 
whether it cares about unemployment and 
output. Thus, when the government an- 
nounces its intention to fight inflation re- 
gardless of the output cost, the public is 
uncertain whether this is in fact the case, or 
whether it is simply an attempt to manipu- 
late their expectations. This analysis of repu- 
tation, based on David Kreps and Robert 
Wilson (1982b), provides a useful formaliza- 
tion of the credibility problem faced by mac- 
roeconomic policymakers, and stressed re- 
peatedly by William Fellner (1982). 

One feature of the model is that tight 
macroeconomic policy aimed at eliminating 
inflation will reduce output below the natu- 
ral rate if the public thinks the government 
may inflate. Peter Howitt (1982) makes a 
similar point without elaborating on the 
source of the public’s skepticism. The critical 
element in our model is the public’s lack of 
information about the government: even if 
the government is serious about combating 
inflation, the public cannot know this with 
certainty. Completely credible noninflation- 
ary policy is generally not possible. 

A second feature of the analysis is that 
government policy is dynamically consistent: 
in equilibrium the government always finds it 
optimal to stick to its initial plan. By treating 
policy as a dynamic game and applying Kreps 
and Wilson’s (1982a) notion of sequential 
equilibrium, we avoid the “inconsistency of 
optimal plans” that has plagued studies that 
view policy as an optimization problem. 

At the same time we explain the political 
business cycle without recourse to voter 
naivete. Even governments that care about 
employment will tend, at the start of their 
terms of office, to act as if they do not in 
order to keep alive in the mind of the public 
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the possibility that they will fight inflation at 
all costs. Of course, such governments will 
always inflate near the end of their terms in 
an attempt to raise output. What is more, it 
will work: output rises (probabilistically) as 
long as the government still has a reputation 
for toughness. The public acts rationally 
throughout: it simply does not know what 
the government plans to do. 

These ideas are developed in the rest of 
_the paper. Section I reviews the Barro- 
Gordon model. The analysis of Kreps and 
Wilson is applied to this model in Section I. 
A numerical example and discussion follow. 
The final section contains general remarks 
about the strengths and limitations of the 
analysis. 


I. The Barro-Gordon Analysis 


Barro and Gordon (1983b) characterize 
macroeconomic policy as a game. Output is 
determined by a Phillips curve with the natu- 
ral rate property: 


y= Yn t(x—x*), 


where y is.output, y, is the natural rate, and 
x and x° are actual and expected inflation. 
The government likes output and dislikes 
inflation, which we may formalize with the 
one-period payoff function 


(1) u,(x, x*) = —}ax? + b(y— yn) 
=~ tax? + b(x—x*). 


The public, on the other hand, resists being 
fooled; that is, they maximize 


(2) up(x,x°)=—(x—x°*)’. 


As Barro and Gordon (1983a) argue, these 
payoffs are. consistent with the government 
and the public having identical preferences. 
If the natural rate of unemployment is too 
high, perhaps because of taxes or externali- 
ties, then everyone might agree that maximiz- 
ing (1) is desirable. But for individual agents, 
aggregate inflation and output are givens; 
the best they can do is forecast inflation 
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accurately. The game consists then of the 
government choosing x and the public 
choosing x°, with payoffs given by equations 
(1) and (2). 

Now consider, as do Barro and Gordon, 
the Nash solution to the game in which both 
players move simultaneously. With both 
government and public maximizing given the 
other’s decision, the solution is 

x=b/a and x°=b/a. 
The model explains inflation as the Nash 
equilibrium to a policy game. The payoffs 
are u,=—(1/2)b*/a and u,=0, which is 
Pareto inferior to the zero-inflation solution 
(x = x°=0) in which u, =u, =0. 

Barro and Gordon argue persuasively that 
the inefficiency stems from the government’s 
inability to commit itself to a noninflationary 
policy. Suppose, for example, that the gov- 
ernment were able to move first, committing 
itself to a particular rate of inflation. Then 
an intelligent government would choose x 
taking into account the public’s response 
(namely, x° = x) and pick zero inflation. 

But when the government cannot make 
prior commitments, it faces a problem in 
convincing the public that it will, in fact, 
choose zero inflation. For if the public be- 
lieves this, the government has an incentive 
to inflate at rate x=b/a, thereby raising 
output and the government’s payoff. Using 
the normalization a= b=2, we can repre- 
sent policy as a matrix game with two 
strategies (x, x°=0 or 1), and payoffs 


public 
x°=0 x%=1 
government x = 0. 0,0 —2,—1 
x=1 1-1  —1,0. 


(In each ordered pair the government’s 
payoffs are listed first.) The problem from 
this point of view is that x =1 is a dominant 
strategy for the government: the payoffs are 
larger regardless of what the public does. 
The public, therefore, sensibly expects the 
government to inflate. The result is the 
Pareto-inferior solution x = x° =1. 


532 THE AMERICAN ECONOMIC REVIEW 


Barro and Gordon then consider the possi- 
. bility that the government can establish a 
reputation for avoiding inflation if the game 
is repeated infinitely many times. Let the 
government’s payoff for the repeated game 
be 


J= YL cuxo xf),  0<c<1, 
1=0 


with c a discount factor. Then Barro and 
Gordon (1983b), applying results similar to 
James Friedman (1971; 1977, ch. 8), show 
that the strategies 


E. x* 
x= \4 


= y* 
x,=%x 


if x, = x* 
otherwise 


do not constitute a Nash equilibrium when 
x* = 0. The problem is that the government’s 
benefit from cheating (the extra payoff of 
+1 when x=1 and x°=0) is equal to its 
cost (the loss of 1 when x°=1 and the 
government returns to zero inflation). But 
since the latter comes later, the discount 
factor ensures that cheating is a superior 
strategy and x*=0 is therefore not a Nash 
equilibrium with the given “punishment” 
strategy. They go on to argue that some 
positive rates of inflation x* can be sus- 
tained as Nash equilibria, and it seems clear 
that even zero could be sustained with a 
longer punishment interval if c is not too 
small. 

A weakness of this analysis is that the 
punishment strategy played by the private 
sector (punish the government by playing x/ 

` equal to 1 if x,_, is not zero) is essentially 
arbitrary. Further, the equilibrium which is 
sustained depends critically on the form this 
punishment strategy takes. The infinite hori- 
zon game has multiple Nash equilibria, with 
‘no mechanism for choosing among them. 
The Kreps-Wilson (1982b) analysis of repu- 
tation, to which we now turn, avoids these 
problems and illuminates a number of other 
issues as well. . 
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Il. Reputational Equilibrium 


Consider now the- possibility that the 
government may behave in one of two ways: 
it may behave as if it is rationally attempt- 
ing to maximize the utility function (1) (a 
“wet” government); or it may behave as if it 
is committed irrevocably to pursuing a zero- 
inflation policy (a “hard-nosed” (H-N) 
government). Wet governments therefore 


- have payoffs 


public 
x°=0 x°’=1 
wet government x = 0 0 -2 
x=1 1 —], 


as in the previous section. Hard-nosed . 
governments, however, behave as if their 
payoffs are 


public 
x°=0 x%=1 
H-N government x = 0 0. 0 
x=] —1 ~1, 


which we might derive by setting b = 0 in the 
government payoff function (1). They there- 
fore have no incentive to inflate, regardless 
of expectations. The public’s payoffs are 
given by equation (2): 


government x = 0 0 -1 
x=1 =T 0. 


The crux of the analysis is that the public 
does not know which type of government 
behavior it faces. As a result, even a wet 
government may choose not to inflate. By 
resisting inflation it develops a reputation for 
being hard nosed which it hopes will discour- 
age expectations of inflation in the future. In 
this section we examine such a reputational 
equilibrium in a finitely repeated version of 
the Barro-Gordon policy game when the 
public is uncertain about the government’s 


' behavior. The analysis is identical to Kreps 


and Wilson (1982b, Sec. 3) in all essen- 
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` tial respects. The solution concept is Kreps 
and Wilson’s (1982a) sequential equilibrium, 
which enables us to find the solution recur- 
sively, starting with the final period. 

The central feature of the model is the 
government’s ability to manipulate its repu- 
tation. The government enters period 1, say, 
with a reputation p, equal to the public’s 
probability that the government is hard 


nosed. By assumption both the government. 


and the public know: p,. Both players then 
choose their best Strategies, given the other’s 
strategy and the impact of current behavior 
on: the next period’s reputation. The prob- 
ability p, is then revised in light of observed 
behavior according to Bayes’ rule. 

Each player’s strategy is usefully char- 
acterized as a probability of playing zero in a 
mixed strategy: denoted z, for the public 
and y, for the govérnment. Then the govern- 

. ment’s reputation next period, .p,,,, is zero if 
. it inflates this period (or has ever inflated in 
the past) since H-N governments never in- 
flate. Given no inflation, Bayes’ rule gives the 
probability as y 


` Pra. = prob( H-N |x, > 0), 
= prob( H-N and x, =0)/prob(x, =0), 
= prob(x, = 0|H-N )prob( H-N). 
/[prob(x, = 0|H-N )prob( H-N ) 
+ prob( x, = O|wet)prob(wet)] , 


or 


(3) Piri = Pi/ lp +4- p) yd. 


In this game, as in the version of the chain 
' store paradox analyzed by Kreps and Wilson 
(1982b, Sec. 2), the probability p, is a suffi- 
cient statistic fòr past play and contains all 


the relevant information needed by the 


players to make optimal decisions. 

Consider now the solution of the game. In 
the final period, T, a H-N government will 
always play x, = 0. The expected return for 


BACKUS AND DRIFFILL: INFLATION AND REPUTATION : 533 


a wet government is. 
(4) I(T, pr) = 2r[yr(0)+(1- yr))] 
+ (1-25) [yr(-2)+(1- yD 
. = (227-1)- yp. 


Sirice this is declining in yp, a wet govern- 
ment will always inflate in the last period: 
Yr = 0. Similarly, the public’s - expected 
payoff. is 


J,(T, pr) = zrl pr(0)+(1— pr)(—1)] 
+(1-2z;)[pr(-1)+0.- p7)(0)] 
= zr(2pr a 1)- Pr- 


Thus if pr >1/2 the public plays zp =1(x$ 
=0), if pr<1/2 it plays zņ=0, and if 
Py=1/2 the public is completely indifferent 
about zy. The equilibrium strategy in this 
case (z7=1/2 when: p;=1/2) will be de- 
rived below from the equilibrium conditions 
for the preceding period. The value to the 
government to playing the game in the last 
period is therefore 


v,(T, pr) = 0 if pp =1/2, 
-1 if p,<1/2. 


The value to thé public is. 
v,(T, pr) = max(— Pr, Pr —1). 


In period T —1, the government must con- 
sider the impact of its-behavior on its reputa- 


- tion in the final period. The expected two- 


period payoff is 


J(T-1, Pr-1) 
= 27_4[ ¥r-1(0)+(1— yr-1)(1)] 
+(1= zp_1)[¥r-1(—2)+ A- yr-ı)X{-1)] 


+ Yriv,{T, Pr)+(1— yr-ı)(-1). 
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The last term reflects the fact that -if the 
government inflates in period T —1, which it 
does with probability (1— y;-,), then its 
reputation is blown; the public will expect 
inflation in the final period and the govern- 
ment’s payoff in that period is —1. The 
penultimate term is the:probability of play- 
ing zero actual inflation in T—1, and then 
collecting the payoff in-T associated with a 
reputation py, where pr is given by. equa- 
` tion (3). The expression reduces to 


(5) JA(T-1, Pr-1) = 2271 -2 
+ Yr-W;(T, Pr). 

The public’s two-period payoff is 
J,(T- 1, Pr) = = 2p_(2g7-1: 


+g. ai a Pr)» 


-1)- qr-1 


where q,_, = Pr_1+(1— Pr- ee , 

The government:now chooses yr_, to 
maximize (5) subject to (3). For pr- > 1 2s 
this implies’ y;_,=1, hence ‘p= pr_,> 
1/2, o,(T, Pr) = ST and zr=1. That is, the 
government plays x;_,=0 with certainty; 
its reputation does not change, but it is al- 
ready sufficient to ensure that the public 
does not expect inflation in the last period. 
For 0<p;_,<1/2, the government plays 
zero inflation with probability 


r-1= Pr-1/L[1— Pr-i)- 


If by chance it fails to inflate, its reputa- 
tion for being hard nosed rises in the next 
period to 1/2. Since pr- <1/2 it is clear 
that yr, is strictly less than one. But since 
Yr-ı maximizes (5), this can only be true if 
u,(T, pr) = 0. From (4) we see then that Zr 
must be 1 /2, as we claimed earlier. 

If pr- is exactly 1/2 then’ yp, is one 
and it appears that any value of zy between 
one-half and one is consistent with equi- 
librium. We assume in this case that zy = 
1/2. This assumption is analogous to one 
made by Kreps and Wilson and has no 
material effect on the results. 
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The solution of the game as described ' 
has the property that both (x7, Yr) and 
(Xr-1s Yr- Xr, Yr) are Nash equilibria. 
This recursive- structure, which Kreps and 
Wilson (1982a) have labeled “sequential 
equilibrium,” imposes a condition on the 
solution analogous to the principle of opti- 
mality. In period T—1, we only consider 
period T strategies which are themselves 
Nash equilibria. As-a result, the equilibrium 
is dynamically consistent by construction. 

With similar reasoning the solution can be 
extended to earlier periods. Equilibrium be- 
havior is conveniently summarized as fol- 
lows. (i) In period t, the private sector plays 
zero expected inflation with probability z, 
given by 


1. if p,>(/2)"~ + 
z={1/2_if p= (1/2) r 
0 ifp 0TA 


(ii) A wet government plays actual inflation 
equal to zero with probability y, given by 


1 if p> (1/2)" 
: T= 
«(2 120/2) o < p< (1/9), 
PP apy 
0 © if p, =0: 


(iii) The probability of the government being 
hard nosed is revised in accordance with 
Bayes’ rule: 


Pr . 
—— ifx,=0, 
PE Peth- pi)» : 
PaT \ 9 if x,=1 
or p, = 0. 


(iv) The expected payoff'to a wet govern: 
ment on entering stage ¢ of the game with 
reputation p, is given by 

Jt, P) = 2z, =(T=t+1); 


+ yf (olt +1, Paa) t (T- t -1)], 
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where v(t +1, p,+,) is the value of the game 
next period conditional on not inflating in 
period ż. In equilibrium the value function 
for a wet government is therefore 


t-T-1 = if0<p,<(1/2)" ‘*’, 
t-T if p,=(1/2)"~'**, 
t-T+1 itay 
v(t pP) = er 
<ps(i/2), 
t-T+2+i i£(1/2)77""! 
<p s (0/9), 


for i=0,1,...,7- 


t-l, 
and t=1,2,...,7-1. 


II. Reputation and Dynamically Consistent 
Policy: An Example 


To get an idea as to what kinds of behav- 
ior are implied by the theory, let us look at 
an example. Suppose a wet government 
comes to power with a five-year term (T = 5, 
with no possibility of reelection) and that at 
the beginning of its term it is strongly sus- 
pected of being wet. To be specific, let us say 
that it is believed to be hard nosed with 
probability lying somewhere between 1/16 
and 1/32, although none of the qualitative 
conclusions depend on these values. 

The play progresses as follows. In period 
1, the public chooses xf =0 with certainty 
and the government chooses x,=0 with 
probability 15p, /(1— p,) <1. If x, = 0 is ac- 
tually played, the game continues with the 
government’s reputation enhanced (p, = 
1/2*=1 /16). If the government inflates, its 
reputation is ruined, and the equilibrium is 
x =x*=1 for the rest of the game. 

In later periods, if the government has not 
yet inflated, its reputation rises just enough 
to induce the public to choose zero expected 
inflation with probability 1/2. Three points 
are noteworthy. (7) Reputation is only en- 
hanced ( p, > p,_, given that x,_, = 0) if the 
government plays x,_,=0 with probability 
less than one. Acquiring a reputation thus 
involves taking a risk. (ii) In each period 
after the first, given that actual inflation was 
zero in the preceding period, the public 


BACKUS AND DRIFFILL: INFLATION AND REPUTATION 535 


randomizes with a constant probability of 
1/2. Thus there is a positive probability of 
getting x°=1, x=0 and therefore a reces- 
sion. The revised estimates that the govern- 
ment is hard nosed are not enough to dis- 
courage the public completely from playing 
x€ =1. (iii) The probability that a wet 
government survives until the last period 
without ruining its reputation is just equal to 
P,/(— Pı), so it pays to have a good repu- 
tation. . 

Let us consider now the problem of dy- 
namic inconsistency and the definition of 
optimal policy. As Kydland and Prescott 
showed, the ex ante optimal policy is typi- 
cally dynamically inconsistent, and therefore 
not credible. But the outcome of the best 
consistent policy is frequently worse than the 
ex ante optimal policy if the latter is credi- 
ble. 

Our own solution is, by construction, dy- 
namically consistent and credibility is con- 
veniently summarized by the reputation, p. 
It is easy to see that the sequential equi- 
librium is the best credible policy. In our 
example, the payoff to the government of 
following’ the consistent sequential equi- 
librium policy is v,(1, pı)=—3. Alterna- 
tively, suppose the government played x=1 
in every period. The public, given 1 L/ 16 < p; 
<1/32, would play xf =0 and xf=1 (t= 
2,..-,5), giving the government a ‘payoff of 
~ 4, The outcome involves actual inflation in 
every period, which is a surprise only in 
period 1. (If the private sector anticipated 
xı =1, the government payoff would be — 5.) 
Finally, if the government announced that it 
would never inflate, the outcome depends on 
whether it is believed or not. If p, truly 
captures the public’s beliefs, then the out- 
come is zero actual inflation in each period, 
but zero expected inflation with certainty in 
period 1 and with probability 1/2 thereafter, 
giving the government an expected payoff of 
—4. If the announced zero-inflation policy 
were believed (because of an associated con- 
Sstitutional amendment, for example), then’ 
the government’s payoff would be zero. 

It is clear, then, that the sequential equi- 
librium is dominated only by the fully be- 
lieved zero-inflation commitment, given the 
behavior of the public and their beliefs about 
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the government. It is always at least as good 
as pursuing a zero-inflation policy “come 
what may,” in the face of a poor reputation. 
Thus, in the presence of public skepticism 
(pı <1), and in the absence of irrevocable 
commitments, the sequential equilibrium is 
at least as good as (and usually better than) 
the time-inconsistent ex ante optimal policy 
of setting x,=0 in all periods. The concept 
of sequential equilibrium removes the am- 
biguity from the definition of optimal policy. 
The analysis also sheds light on the results 
of Barro and Gordon. If a government is 
optimizing over a long time horizon (T), and 
its initial reputation is “good” in the sense 
that p, is much larger than (1/2)’, then the 
solution will have the following property. 
There will be an initial period in which zero 
inflation is expected, and zero actual infla- 
tion occurs. The first period in which there is 
a departure from this pattern is period n, 
where n is the smallest integer for which 
(1/2)7-" > p, > (1/2)7~"*1. In this period 
the government will begin to create inflation 
with some nonzero probability. In subse- 
quent periods, conditional on having ob- 
served zero inflation, the private sector will 
expect zero inflation with probability 1/2. 
As T increases for given p,, n increases 
also. In contrast to Barro and Gordon, in a 
game with a sufficiently long time horizon 
this analysis leads to the conclusion that for 
any nonzero initial reputation (p, > 0) there 
will be an initial period (which tends to 
infinity as the horizon tends to infinity) in 
which zero inflation is the equilibrium out- 
come. This is supported by the “punishment 
strategy” for the private sector which makes 
xf=1 for all ż >s if x,=1. This strategy is 
rational if the government’s behavior is used 
to draw inferences about its.preferences. By 
contrast, Barro and Gordon (1983b) assume 
that the public “punishes” a deviant govern- 
ment for one period, without rationalizing 
this assumption, and argue that zero infla- 
tion cannot be supported in an infinite-hori- 


zon game except by the use of rules to lend . 


credibility to policy announcements. Our 
analysis would change somewhat if we intro- 
duced a discount factor. As in Barro and 
Gordon, a small discount factor makes it 
harder to sustain low inflation. 
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IV. Final Remarks 


The Kreps-Wilson analysis fits many of 
the observed features of macroeconomic 
policy quite well. First, it is commonplace to 
hear politicians reassure us that they are 
serious about beating inflation. These state- 
ments are correctly regarded with skepticism, 
since both hard-nosed and wet governments 
have an incentive to establish reputations for 
being tough—that is, raise p. Conversely, 
governments frequently complain that their 
actions are thwarted by the “mistaken” ex- 
pectations of labor unions, big business, and 
the gnomes of Zurich. Note, for example, 
that even a hard-nosed government will suffer 
persistent output losses half the time as the 
public randomizes, if its initial reputation is 
bad (p is small). Wet governments will also 
induce recessions until, by chance, they re- 
veal themselves to be wet. From then on the 
inflationary equilibrium (x = x* =1) results. 

Second, the model provides an account of 
the political business cycle without relying 
on voter myopia. At the same time it ex- 
plains the inflationary bias of policy without 
recourse to nonlinearities in the Phillips 
curve. In the Nordhaus model, governments 
deflate early in their terms and inflate later 
since voters place more weight on events 
immediately preceding the next election. The 
strategy successfully raises output because 
the public is doubly myopic: they forget the 
low output early in the term and they fail 
to predict the inflation later. In the Kreps- 
Wilson framework, inflation at the end of the 
term is the rational response of a government 
that cares about employment. It works, on 
average, because the public is uncertain about 
the government’s true character. Voters are 
not myopic; they simply do not have all the 
information. 

The logic is just the opposite of conven- 
tional theory of the political business cycle. 
Instead of having a government create a 
pre-election boom in order to increase its 
chance of reelection, our analysis generates a 
pre-election boom as the solution to a game 
with a wet lame-duck government. In fact, if 
there were a chance of reelection, the incen- 
tive to preserve reputation may actually re- 
strain the spending spree. 
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Third, the analysis suggests that govern- 
ments may try to appoint central bankers 
with reputations for fighting inflation, even if 
their own preferences place positive weight 
on employment. By doing so they minimize 
the costs associated with uncertainty about 
policy (v, is highest when p is zero or one) 
and with the credibility problem wet govern- 
ments have with noninflationary policies. 
Autonomous central banks thus act as a 
precommitment device which may help to 
make noninflationary policies more credible 
and less costly. 

Despite these apparent strengths of the 
analysis, a few caveats are in order. On the 
technical side, the assumptions that there are 
only two choices for inflation may be unde- 
sirably restrictive. The lack of dynamics re- 
lating inflation and output to their past val- 
ues is also troublesome. The possibility of an 
intransigent public sector is discussed in our 
earlier paper (1984). 

We also have some doubt that the model 
explains why we have had relatively high 
inflation during the past fifteen years, but 
not before. James Tobin, for one, disagrees 
that inflation was a policy choice derived 
from a desire to raise employment. 


Today a widespread version of recent 
history is that governments deliberately 
sought higher inflation in order to re- 
duce unemployment....As an explan- 
ation of recent inflation in the United 
States this account is enormously exag- 
gerated....The 1966-69 ride up the 
Phillips curve was not a conscious 
choice of novel macroeconomic strategy 
but a timeworn political decision about 
wartime finance. Against the advice of 
his Keynesian advisors, President John- 
son chose for his own reasons of 
domestic and international politics not 
to ask Congress for increased taxes to 
finance his ill-starred escalation of the 
conflict in Indochina. 

{1981, pp. 21-22] 


But whatever the origin of the inflation, we 
think the model helps to- explain why disin- 
flation took so long and was so painful. By 
the mid-1970’s, the public was highly skepti- 
cal of each new attempt to fight inflation, 
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since so many attempts had been abandoned 
in the past. Presumably even tough-minded 
policymakers faced a doubtful public. As a 
result, governments who cared about em- 
ployment were often forced (probabilisti- 
cally) to continue inflationary policies. Gov- 
ernments who wished only to stop inflation 
could not easily persuade the public of this 
fact, and therefore induced severe protracted 
recessions when they tried. 
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The Competitive Effects of Vertical Agreements? 


By WILLIAM S. COMANOR AND H. E. Frecu III* 


For many years, there were few distinc- 
tions drawn between horizontal and vertical 
agreements. Both were considered anticom- 
petitive and subject to per se condemnation 
under the antitrust laws. Recently, however, 
this approach has come under attack, and 
what was once the conventional wisdom is 
no longer so. Indeed, there is growing ac- 
ceptance of the view that vertical agree- 
ments can rarely have anticompetitive conse- 
quences. Per se legality would then be the 
appropriate standard. 

In this paper, we investigate the competi- 
tive implications of a particular vertical 
agreement: the imposition of exclusive deal- 
ing requirements by a manufacturer on his 
distributors. However, to maintain the focus 
of the analysis, we do not consider ultimate 
welfare gains or losses. 

In an early application of economic analy- 
sis to this practice, Aaron Director and 
Edward Levi (1956) suggest that exclusive 
dealing would be anticompetitive if it raised 
entry costs for rivals. Our object, following 
this conjecture (see their p. 293), is to ex- 
amine the market conditions under which 
exclusive dealing impedes entry. 

Howard Marvel (1982) dealt with the 
practice of exclusive dealing. He provides an 
efficiency rationale for exclusive dealing, 
ignores the prospect that anticompetitive 
effects may follow, and concludes that “ex- 
clusive dealing ought therefore to be treated 
as legal, per se” (p. 25). This paper examines 
the possible anticompetitive effects neglected 
by Marvel. 


*Professors of Economics, University of California, 
Santa Barbara, CA 93106. We thank the Committee on 
Research of the Academic Senate, University of Cali- 
fornia-Santa Barbara, for financial support. Valuable 
comments were received from seminars at the universi- 
ties of Chicago, Northwestern, Toronto, and Illinois, the 
Federal Trade Commission, and at our own university. 
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I. Market.Conditions for Exclusive Dealing 


At this point, we construct a simple model 
of exclusive dealing arrangements. Our ob- 
ject is not a search for generality, but rather 
to illustrate both the conditions and the 
manner by which exclusive dealing may have 
anticompetitive effects. 

Our first assumption is that there exists a 
single dominant manufacturer producing a 
single product at constant unit costs c in the 
relevant range of output. There are two 
classes of consumers for the firm’s product. 
Members of the first group, indicated as 
Class A, believe it superior to any rival brand. 
These consumers are identical and purchase 
the dominant firm’s product rather than a 
competing brand so long as its price to them 
is no higher than a above the rival’s price. 
Their individual demand curves for this 
product therefore lie above the correspond- 
ing demand curves for all other products by 
the same amount a, which reflects the per 
unit value of Class A consumers’ brand pref- 
erences. 

The remaining consumers, members of 
Class B, view the products of all sellers as 
identical. For convenience, we assume that 
the individual demand curve of Class B con- 
sumers is identical to that of Class A con- 
sumers for all brands except that of the 
dominant manufacturer. The aggregate de- 
mand curve therefore depends on the num- 
ber of consumers in each class as well as the 
size of a. 

Consumers obtain the product through in- 
dependent distributors. Since resale between 
customers is possible, discrimination be- 
tween the two classes of consumers is not 
feasible, and the same price is charged to all. 

We assume further that imperfect competi- 
tion exists among established distributors. 
Scale economies in distribution create seg- 
mented local markets. As a result, estab- 
lished distributors do not compete on a large, 
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dense plain. They have some degree of market 
power and set distribution margins above 
their marginal costs. 

Distribution margins in these circum- 
stances are determined by spatial competi- 
tion of the type modelled by Steven Salop 
and others.’ For our analysis, a change in 
either the manufacturer’s price or his policy 
regarding exclusive or nonexclusive dealing 
would affect both demand and costs for the 
distribution function. However, it would be 
extremely complex and lead us away from 
our main subject to incorporate formally 
these effects. We therefore adopt the sim- 
plifying assumption that the number of dis- 
tributors and the imperfectly competitive 
distribution margin is constant with respect 
both to the manufacturer’s price and policy 
regarding exclusive dealing. This margin is 
indicated by y. 

This simplifying assumption actually com- 
ports with reality better than one might ex- 
pect. Due to the presence of economies of 
scope, distributors handle many, perhaps 
thousands, of products. Therefore, the actual 
number of distributors is unlikely to be much 
affected by what happens with any single 
product. And as a result, equilibrium margins 
which depend strongly on the number and 
location of rivals would be relatively stable. 

Distribution is a multiproduct activity that 
is subject to economies of scope.” These 
economies imply that 


(1) C(q--- Gn) 
<C(q1)+C(qo)+...C(4,); 


where C(q,,...q,,) indicates the total costs of 
distributing a vector of g; goods. The terms 
on the right-hand side of expression (1) indi- 
cate the total costs of distributing the same 
vector of goods separately. C(q,)/q, is 
therefore the unit cost of distributing the first 
good without realizing economies of scope. It 
represents the minimum distribution margin 


1Salop (1979a). See also Jack Hirshleifer (1980, pp. 
363-76). 

2For a discussion of economies of scope, see Robert 
Willig (1979, pp. 346-47). 
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that can be charged by single-product dis- 
tributors, and is indicated by 6. In the pres- 
ence of economies of scope, 6 exceeds y. 


H. Distribution without Exclusive Dealing 


First, consider the case where the manu- 
facturer ignores the prospect of entry. Since 
established distributors set a distribution 
margin of y, the market demand curve fac- 
ing the manufacturer is the consumer de- 
mand curve shifted downward by that 
amount. The dominant manufacturer maxi- 
mizes profits, given that demand curve. 

Now consider the case where a dominant 
manufacturer takes the prospect of entry into 
account. To focus the discussion, let the en- 
trant have the same constant manufacturing 
costs as the established firm. Although Class 
B consumers view his product as identical to 
that of the original manufacturer, Class A 
consumers consider his product less valuable 
so their aggregate demand price is lower by a 
per unit. ,; 

While there are surely strategic interac- 
tions between entrant and established firm, 
we abstract from these issues and assume 
that the entrant behaves competitively re- 
gardless of the actions of the dominant firm.? 
He enters if he can obtain a price of c for his 
product and sets this price in all cir- 
cumstances. Not only does this assumption 
simplify the analysis of oligopolistic inter- 
dependence between entrant and established 
firm, it represents that strategic choice on the 
part of the entrant that is most conducive to 
competition. 

Even in these circumstances, there are two 
possible strategies which can be adopted by 
the original manufacturer. The first, a low- 
price strategy, is to set his price at c. Entry is 
prevented and the entire market retained by 
the original manufacturer. This strategy, 
however, leads to zero profits. Since a better 
one exists, a low-price strategy is not adopted. 

Following a high-price strategy, the firm 
sets a higher limit-entry price that retains 
sales to Class A consumers but sacrifices 


3See F. M. Scherer (1980, pp. 229-66). 
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sales of Class B consumers to the entrant. 
The manufacturer’s price is now (c+ a), 
which leads to a final price to consumers of 
(c+a+y). The entrant’s price is merely c 
and the resale price of his product is (c + y). 
These prices are summarized below: 


(2) Py=eta Manufacturer’s price 


Py =c+aty  Distributor’s price of 


original manufacturer’s 
product 
Pr=c Entrant’s price 
Pg=c+y Distributor’s price of 


the entrant’s product. 


Within the confines of this model, sales to 
Class A consumers are of the original manu- 
facturer’s product while sales to Class B con- 
sumers are of the entrant’s product. The 
original manufacturer’s profits result from 
his product differentiation advantages, repre- 
sented by a, while the distributor’s profits, if 
any, rest on his locational or other ad- 
vantages, indicated by y less distribution 
costs. 


HI. Distribution with Exclusive Dealing 


Even with exclusive dealing, contracts re- 
main simple. Complex contracts that effec- 
tively integrate the manufacturer and distrib- 
utor are assumed too costly to reach. 

After the dominant manufacturer has im- 
posed exclusive dealing requirements, the new 
entrant must distribute his product through 
an alternate channel and bear higher distri- 
bution costs. The relevant prices for the en- 
trant’s product are now 


(3) Pr=c Entrant’s price 
) Pr=ct+6 Resale price of the 
entrant’s product. 


The original manufacturer can benefit from 
the differential costs of distribution. This 
factor is the key to understanding the pos- 
sible anticompetitive effects of exclusive 
dealing. 


COMANOR AND FRECH: VERTICAL AGREEMENTS 541 


Again, two strategies are possible. Follow- 
ing a low-price strategy, the manufacturer 
sells to both classes of customers. In this 
case, his final price must be no higher than 
the corresponding price of the entrant’s 
product, and is thereby given by 


(4) Pi, = Pp=ct8. 


From this price must be deducted the stan- 
dard distribution margin, so that the manu- 
facturer’s price to his distributors is 


(5) Py=ct+8—y. 


Compare the price to consumers in the 
presence of exclusive dealing with that 
charged in its absence. The relevant compari- 
son is with prices set under a high-price 
strategy, as reported in expression (2). 
Clearly, Class B customers are worse off in 
the presence of exclusive dealing, since they 
would be content to purchase the entrant’s 
product. Class A customers, on the other 
hand, purchase the original manufacturer’s 
product in either case and could be better off 
or worse off. They face higher prices with 
exclusive dealing so long as 


(6) d>aty, 
which can be rewritten, 
(7) a< (6 Ei Y), 


and lower prices where these inequalities are 
reversed. 

An economic interpretation of this result 
is that prices are higher to Class A con- 
sumers under exclusive dealing so long as the 
increased costs of distributing the product 
alone exceed the brand preference shown for 
the dominant firm’s product. Where this in- 
equality is reversed, however, Class A cus- 
tomers face lower prices in the presence of 
exclusive dealing. : 

With a high-price strategy, the manufac- 
turer sets the highest price possible for Class 
A customers, and accepts the loss of Class B 
customers. The final price now is the entrant’s 
price plus a. Since the entrant’s resale price 
is (c+ ô), the original manufacturer’s price 
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to consumers is readily determined, and also 
his price to established distributors: 


(8) PL=ct+at6, 
Py=ctats—y. 


At these prices, Class A customers purchase 
the original manufacturer’s product despite a 
price differential of a. Class B customers, 
however, purchase the entrant’s product 
through alternate channels of distribution. In 
this case, we find that prices to both classes 
of customers are higher in the presence of 
exclusive dealing. 

The implications of this analysis are strik- 
ing. Under the specified market conditions, 
the original manufacturer profits by im- 
posing exclusive dealing requirements on his 
distributors, regardless of his choice of pric- 
ing strategy. 


IV. Exclusive Dealing with Distributor Choice 


In this section, we ask whether the actions 
of distributors can constrain manufacturer 
behavior. First, consider the case where brand 
preferences by Class A consumers are rela- 
tively strong, so that 


(9) a>d—y. 


In this situation a distributor knows that if 
he did not abide ‘by the exclusive dealing 
requirements, his sales would be limited to 
Class B customers. Class A customers would 
continue to purchase the original manufac- 
turer’s product even at a price which encom- 
passed higher distribution costs. Therefore, 
to go along with this requirement, the dis- 
tributor must be certain that his profits un- 
der exclusive dealing are at least as great as 
would be earned on sales of the entrant’s 
product to Class B customers alone. The 
profit comparison is different for the two 
pricing strategies so we consider them sep- 
arately. 

With a low-price strategy, the original 
manufacturer retains sales to both classes of 
customers. Since unit costs and margins are 
assumed constant, distributor profits depend 
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on which choice provides the greater volume. 
The condition for distributor acceptance of 
exclusive dealing is that 


(10) Q§(et+y)<O%"(c+8+d) 
+QOM@(c+8+A), 


where the subscripts refer to sales made to a 
particular class of customers and the super- 
scripts refer to the manufacturer of the prod- 
uct sold: M for the original manufacturer 
and E for the entrant. The terms in 
parentheses refer to the prices associated with 
the indicated quantities. 

In this expression, we introduce À which 
measures the original manufacturer’s markup 
over costs. The manufacturer selects the 
highest possible value of A consistent with 
distributor choice, which is that value which 
makes expression (10) an equality. Where the 
value of A is positive, the distributor accepts 
exclusive dealing arrangements imposed by 
the original manufacturer even at a price 
higher than the latter’s preferred limit-entry 
price. If so, the constraint imposed by dis- 
tributor choice is not binding and the limit- 
entry prices are those stated above. On the 
other hand, where À is negative, the distribu- 
tor choice constraint is binding and the rele- 
vant prices are lower by this amount. 

The former result seems particularly likely 
in this case. So long as the number of Class 
A customers is sufficiently large, the first 
term on the right-hand side of expression 
(10) will lead the inequality to hold despite 
any depressing effect on quantity of higher 
manufacturer prices. 

When the original manufacturer pursues a 
high-price strategy, a different comparison is 
relevant. In this case, the distributor is limited 
to Class A customers if he accepts exclusive 
dealing and Class B customers otherwise. 
The condition for distributor acceptance of 
exclusive dealing is now 


(11) OF(c+y)<O%(c+8+atA). 
Unlike the previous comparison, this in- 


equality is unlikely to be satisfied for positive 
A. It depends critically on the relative sizes of 
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the two classes of customers. Larger numbers 
of Class B customers will generally lead the 
distributor to reject exclusive dealing re- 
quirements, and as a result, they would not 
be imposed. 

Consider the special case where there are 
equal numbers of the two classes of cus- 
tomers. The aggregate demand schedules of 
each class are here identical except that 
the demand for the original manufacturer’s 
product by Class A customers lies above that 
of Class B customers by the amount a. In 
this case, the inequality in expression (11) 
does not hold unless À is sufficiently negative 
so that the right-hand side quantity is larger. 
The constraint imposed by distributor choice 
is now binding, and the original manufac- 
turer’s price is lower than previously de- 
termined. 

While it is therefore possible for the origi- 
nal manufacturer to secure exclusive dealing 
arrangements by setting a sufficiently low 
price, it is not likely to be in his interests to 
do so. The ability of the original manufac- 
turer to pursue a high-price strategy along 
with exclusive dealing arrangements is limited 
by distributor choice. 

Under weak brand preferences, the in- 
equality given in expression (9) is reversed, 
and the original manufacturer’s position is 
weaker than before. Again, the distributor’s 
profits depend on his quantity sold. Where 
the original manufacturer follows a low-price 
strategy, the distributor’s condition for ac- 
cepting exclusive dealing requirements is 
given by 


(12) Qi(et+y)+Q5(c+y) 
<OM(c+8+ArA)+ OM(C+ 84d). 


Recall that the demand of Class A con- 
sumers for the original manufacturer’s prod- 
uct is identical to, their demand for the 
entrant’s product at a price lower by a. 
Therefore, we can compare this demand for 
the two products by adjusting the prices 
indicated for the original manufacturer’s 

_ product. Focus here on the first term on each 
side of expression (12). Letting À temporarily 
be zero, the left-hand side price for Class A 
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consumers is (c+ y) while the adjusted 
right-hand side price is (c + ô — a). The latter 
is greater than the former if 


(13) 8-a>y, 
which implies 
(14) a<§8—y. 


This is precisely the case we are consider- 
ing. The effective price for Class A customers 
is therefore higher, the quantity smaller, and 
the inequality is not supported by these con- 
sumers. The same result applies for Class B 
customers, where the higher price on the 
right-hand side leads to smaller quantities, 
which again is contrary to the indicated in- 
equality and thereby to the acceptance o 
exclusive dealing. 

To this point, our comparisons assume 
that prices are unchanged from limit-entry 
values so that A is zero. Exclusive dealing, 
however, will be accepted at some negative 
value of A. In this case, distributor choice 
imposes a binding constraint on manufac- 
turer decisions, and prices must be lowered 
from limit-entry values to achieve exclusive 
dealing. 

The corresponding comparison for a high- 
price strategy in the presence of weak brand 
preferences is given by 


(15) Qa(e+y)+Q5(c+ 7) 
<QM(c+8+ath). 


So long as there are a substantial number of 
Class B consumers, this inequality is unlikely 
to be satisfied, and exclusive dealing will not 
be practiced. Again, distributor choice im- 
poses a binding constraint on the decisions 
of the original manufacturer. 

We conclude that exclusive dealing is more 
likely where brand preferences are strong. 
Furthermore, distributors are much less likely 
to abide by exclusive dealing where high-price 
strategies are followed. Low-price strategies 
which attract both classes of consumers to 
established distributors and to the original 
manufacturer are a far more likely outcome. 
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V. Exclusive Dealing for Entry Deterrence 


In this section, we consider the conditions 
under which actual prices may exceed the 
limit-entry prices reported above. What is 
relevant here is the ability of the original 
manufacturer to make a credible threat or 
commitment to respond strategically to a 
new rival and thereby charge higher prices. 

With exclusive dealing requirements, the 
original manufacturer can exclude rivals with 
limit-entry prices that exceed costs, which is 
not otherwise possible. Moreover, if the 
original manufacturer can commit himself to 
this price if entry occurs and can communi- 
cate this commitment to prospective en- 
trants, he can charge more than the limit- 
entry price. While this type of action is of 
course independent of exclusive dealing, that 
policy increases its feasibility. 

With exclusive dealing, the original man- 
ufacturer’s limit-entry price provides positive 
profits while it offers no profits otherwise. 
The threat to contest vigorously the entry of 
a new manufacturer is now more plausible. 
Exclusive dealing thereby increases the credi- 
bility of the threat to exclude rivals and 
contributes to entry deterrence. 

The price that the original manufacturer 
actually sets depends on the feasibility of 
lowering his price at the onset of entry. Where 
a successful commitment can be made, he is 
not limited to the limit-entry prices reported 
above. For this reason, it is the presence of 
exclusive dealing rather than the specific 
limit-entry prices reported above which is criti- 
cal for entry deterrence. 


VI. An Application 


In 1977, C. R. Laurence Co. filed suit in 
Los Angeles against the General Electric 
Company alleging, among other things, that 
the latter had attempted to impose exclusive 
dealing requirements and had cut off all sales 


*For discussion of the importance of threats and 
commitments for oligopoly behavior, see Lester Telser, 
(1966) and Salop (1979b). 
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when these requirements were not followed.> 
That case provides a useful example of the 
circumstances in which exclusive dealing 
arrangements may be imposed by manufac- 
turers as well as the anticompetitive conse- 
quences which may follow. 

The suit concerned silicone sealants, a new 
and greatly advanced product used in the 
glazing industry. The leading U.S. manufac- 
turer of silicone sealants was the General 
Electric Company, whose national market 
share reached about 75 percent during the 
mid-1970’s. The product had been developed 
and patented by the French chemical com- 
pany, Rhone-Poulenc, and G.E. was an early 
licensee. 

Silicone sealants are sold through distribu- 
tors who sell many other products as well. 
C. R. Laurence was a large distributor, and 
accounted for between 7 and 9 percent of 
total G.E. sales of sealant during this period. 
Although silicone sealants represented only 
about 2 to 3 percent of total C. R. Laurence 
sales, they were highly visible since most 
customers require some form of sealant. 
Many customers therefore pay particular at- 
tention to its price.® 

As an early product on the U.S. market, 
the G.E. brand acquired a strong following, 
and many purchasers were willing to pay a 
substantial premium. Others, however, sought 
the brand with the lowest price. 

There appear to be substantial economies 
in distributing sealant in the same process 
and location as other glazing supplies. 
Laurence provides an inventory of 15,000 
different products which buyers purchase and 
use in conjunction with sealant. Distribution 
of sealants through other outlets would 
therefore be inefficient. 


5C. R. Laurence Co. v. General Electric Co. (1917). 
All of the information presented in this section was 
obtained from the complaint in this matter or from 
interviews with Donald E. Friese, Vice-President and 
General Manager, C. R. Laurence Co. on October 6 and 
20, 1982. Both the complaint and a record of these 
interviews is available from the authors on request. No 
data obtained from General Electric or its competitors 
during the course of discovery in this matter were used 
in the preparation of this paper. 

é Donald Friese (1982). 
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In addition to economies of scope, there 
appear to be scale economies as well. C. R. 
Laurence had gained a leading position 
throughout California with a market share of 
between 30 and 35 percent. No other distrib- 
utor was even one-third as large. With this 
scale of operation, Laurence provided vari- 
ous delivery and credit services to “good” 
customers. Moreover, its distribution margin 
was sufficient to generate a substantial return 
and make it a highly profitable operation. 

In the mid-1970’s, Rhodia sought to en- 
ter the U.S. market for silicone sealants with 
a highly comparable product that C. R. 
Laurence believes to be “almost exactly the 
same” (see Friese). Rhodia is the American 
subsidiary of the same French chemical com- 
pany, Rhone-Poulenc, which had developed 
this product and manufactured it in Europe 
for many years. Moreover, its price to dis- 
tributors was much lower than G.E.’s price. 

General Electric learned that C. R. 
Laurence was distributing Rhodia products 


in late 1975. Even though the latter had been 


a leading distributor of silicone sealants, G.E. 
terminated Laurence’s distributorship on 
June 1, 1976. Throughout the industry, it was 
believed that C. R. Laurence was dropped as 
an authorized distributor of G.E. products 
precisely because it started to carry Rhodia 
products. Apparently, G.E. was willing to 
eliminate even one of its leading distributors 
if a rival product was handled. Subsequently, 
at least through the period of the litigation, 
no other major distributor of G.E. products 
also sold the Rhodia brand. 

The antitrust action which followed em- 
phasized the anticompetitive effects of im- 
posing exclusive dealing arrangements in this 
industry. Without the availability of distribu- 

tors like C. R. Laurence in many market 
areas, Rhodia found it more difficult and 
costly to sell in the United States. Exclusive 
dealing arrangements were apparently used 
to raise the costs of entry at the manufactur- 
ing stage of production, and to maintain 
G.E.’s dominant market position. 


VII. Conclusions 


The current state of opinion towards verti- 
cal arrangements such as exclusive dealing 
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has shifted dramatically from one extreme to 
the other. Rather than being considered as 
anticompetitive, they are now frequently 
viewed as procompetitive. 

In this regard, we recall Thomas Kuhn’s 
statement that “there are losses as well as 
gains in scientific revolutions, and scientists 
tend to be peculiarly blind to the former” 
(1970, p. 167). The emergence of a new posi- 
tion as to the competitive implications of 
vertical arrangements represents a scientific 
revolution in the economics of market rela- 
tionships, and we need to be careful not to 
go too far. In regard to exclusive dealing, we 
are in danger of doing just that. 

The policy conclusions which follow from 
our analysis are evident. Unless one posits 
prohibitive costs of judicial determination, 
exclusive dealing arrangements should not be 
viewed as per se illegal, but neither should 
they be viewed as per se legal. A full analysis 
of the market conditions under which they 
are practiced is required to determine whether 
there are anticompetitive effects. Moreover, 
this analysis does not appear unusually com- 
plex or difficult by antitrust standards. Our 
identification of a plausible set of cir- 
cumstances where exclusive dealing arrange- 
ments have anticompetitive implications sug- 
gests an antitrust standard of the “rule of 
reason.” 
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Enlistments in the All-Volunteer Force: Note l 


By CHARLES DALE AND CURTIS GILROY * 


In their 1983 article on the determinants 
and forecasts of military personnel supply, 
Colin Ash, Bernard Udis, and Robert Mc- 
Nown (A-U-M) provide evidence of “ ... low- 
er pay elasticities than had been previously 
estimated, [and] no significant effect of un- 
employment on recruitment...” (p. 147). 
These findings are derived from a model 
which first appeared in McNown et al. (1980). 
While the forecasting accuracy of their anal- 
ysis is encouraging, we have also been able to 
predict future military accessions with a very 
different set of estimating equations, a variant 
of those found in our earlier article (1983). 
These equations are quite robust in yielding 
both sizable and significant pay and unem- 
ployment elasticities. 

In Section I, we specify a time-series model 
from which are derived relatively large pay 
and unemployment effects, and we compare 
these results to those obtained by A-U-M. In 
Section II, this model is used to predict 
future Army enlistments of nonprior service 
male high school graduates. 


I. An Alternative Time-Series Model 


Ash et al. failed to find an unemployment 
effect on enlistments because they did not 
have available the most appropriate data for 
estimating their equations. They used data 
on accessions and estimated their model over 
the draft and postdraft eras (20 semiannual 
observations from 1967: II through 1976: II). 
We benefited from special monthly data 


*Research Economist and Chief Economist, respec- 
tively, U.S. Army Research Institute, 5001 Eisenhower 
Avenue, Alexandria, VA 22333. We are grateful to 
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tabulations on enlistment contracts signed 
provided to us by the Defense Manpower 
Data Center, and estimated our model over 
the all-volunteer force period (78 monthly 
observations from 1975 (10) through 1982 
(3). 

Although A-U-M properly acknowledged 
that their theoretical model is formulated on 
applications to enlist, or “contracts,” their 
empirical analysis is based on accessions (p. 
146). We will show here that our use of 
contracts data produces results that are more 
in agreement with both economic theory and 
a priori expectations. 

We agree with A-U-M that contracts, 
rather than accessions, are the correct data to 
use. Contracts are supply determined-——indi- 
viduals may sign contracts to enlist now, but 
actually begin their enlistment periods up to 
a year later. Accessions, on the other hand, 
are more demand determined by recruiters, 
since recruiters normally have three-month 
quotas to fill. Thus, contracts data are the 
appropriate type to use for estimating mili- 
tary supply equations. Although we have 
estimated equations for each of the four 
branches of the armed services as well as for 
white and nonwhite racial groups, we limit 
our analysis here to the Army model. 

We have not attempted to replicate the 
A-U-M study exactly, for several reasons. 
First, they used all male Army accessions as 
the dependent variable, while we estimate 
only enlistment contracts of high school 
graduates, the group which is of most interest 
to the Army. Second, they used semiannual 
observations, which helped to smooth out 
some of the seasonal fluctuations in the data, 
but we are better able to account for season- 
ality with a quarterly dummy variable. Fi- 
nally, we have included important educa- 
tional variables in our equations; attempting 
to add them to A-U-M’s equations leads to 
severe multicollinearity problems. Since our 
central point is that enlistment contracts, 
rather than accessions, are the proper data to 
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FIGURE 2. ACCESSIONS OF ARMY MALE, NONPRIOR SERVICE HIGH SCHOOL 
GRADUATES SHOW A STRONG SEASONAL PATTERN 
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DALE AND GILROY: THE ALL-VOLUNTEER FORCE 
TABLE 1— GLS REGRESSION RESULTS FOR ENLISTMENTS OF ARMY MALE 
NONPRIOR SERVICE HIGH SCHOOL GRADUATES 
MONTHLY DATA, OCTOBER 1975 TO SEPTEMBER 1982 ` 
Lagged Wage Term Leading Wage Term 
' Accessions Contracts Accessions Contracts 
Variable (a) o (b) (9 (d) 
Intercept 3963.8 207.3 — 5027.3 — 2637.1 
(3.2)? (0.3) (—4.5)” (-4.1)° 
UM 74.6 34.7 3.1 18.3 
(5.4)? (4.8)° (0.2) (2.7) 
W-1 — 102.2 0.2 - 
(3.8) (0.0) 
w+4 118.8 58.5 
(5.7)° (4.8)? 
GI —271.2 755.2 — 225.9 824.2 
(-1.2) (6.9)° (1.1) (7.3)? 
BILL — 305.0 — 36.0 484.9 407.0 
(—0.9) (—0.2) (1.6) (2.3)? 
VEAP — 506.6 —205.0 842.7 527.9 
(—0.9) (—0.7) (1.6) an? 
KICK -5 4.0 . 0.3 7.8 
—0.9) (1.3) (.06) (2.7? 
TARGET —224.6 27.9 82.0 158.6 
(-2.) (0.5) (.84) (2.8)° 
Q3 581.2 170.1 ` 409.0 71.5 
2. (9.2)? (5.1)° (5.9)? (2.0)* 
R? 67 .75 74 81 


Source: Data from Defense Manpower Data Center and U.S. Bureau of Labor 
Statistics. 

Notes: t-ratios are shown in parentheses. Dependent Variable is A/P where A = Army 
* accessions or contracts of male nonprior service high school graduates and P = male 
population of 16-19-year-olds. Independent Variables are UM = unemployment rate of 


all males 16-19-years-old, W —1 = ratio of first-year military compensation (including . 


basic pay, allowances for ` quarters and subsistence, and the federal tax advantage) to 


average weekly earnings in the private economy, with a l-month lag, W +4 = wage ratio - 


with a 4-month lead, GJ = dummy variable =1 in December 1976, when the GI bill' 
expired, and = 0 everywhere else, BILL = Maximum monthly benefit for a GI bill 
beneficiary, without dependents, deflated by the Consumer Price Index. Variable is 
set = 0 after December 1976, VEAP = maximum monthly benefit for a VEAP benefi- 
ciary without dependents, deflated by the consumer price index. Variable is set = 0 
‘before January 1977, KICK = maximum value of “kicker” payments—amounts over 
and above VEAP benefits to those enlisting in designated military specialties—deflated 
` by. the Consumer Price Index, TARGET = binary variable =1 from November 1979 to 
August 1981 (a period characterized by special recruiting policies targeted to the high 
school graduate population), and =0 everywhere else, Q3 = seasonal dummy = 1 in 
July, August and September, and = 0 everywhere else. 
a Significant at .05 level. 
>Significant at .01 level. 
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use in studies of this type, the exact form of 
the equations used is not crucial to our argu- 
ment. 

The distinction between contracts and 


accessions data is extremely important and` 


may be seen in Figures 1 and 2. In Figure 1, 
the seasonally unadjusted 16 to 19-year-old 


male unemployment rate is superimposed on 
- male Army contract data. The correlation is 
certainly not perfect, but there is, nonethe- 
less, a visible relation between unemploy- 
ment and contracts: signed. In contrast, the 
accessions data in Figure 2 clearly show how 
the expected seasonal pattern predominates, 
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as most high school graduates access in the 
summer, regardless of when they sign their 
contracts. 

An equally dramatic difference between 
our contracts data and the A-U-M acces- 
sions data may be seen by considering the 
December 1976 expiration of the GI bill. 
The GI bill was a noncontributory educa- 
tional program which was replaced in Jan- 
uary 1977 by the less generous Veterans’ 
Educational Assistance Program (VEAP). 
There was, consequently, a tremendous rush 
to sign contracts in December, 1976—a 
classic economic supply response—as shown 
in Figure 1. The actual accessions, however, 
were very low in December 1976, as Figure 2 
shows, since relatively few people begin their 
enlistment tours in December. Again, con- 
tracts data rather than accessions data are 
shown to be the more appropriate series for 
testing this supply model. 

In order to make meaningful comparisons 
of results from using identical equations with 
accessions data and contracts data, the 
1975-82 time period was chosen—years dur- 
ing which both the all-volunteer force (AVF) 
was in existence and the requisite data were 
available. Limiting the analysis to the AVF 
period avoided the problem of mixing up 
the draft and postdraft years which required 
A-U-M to incorporate a “draft threat” vari- 
able in their estimating equation. Using only 
AVF years permits a purer test of the supply 
response. 

The variables included in the equation were 
the male teenage unemployment rate (UM); 
the ratio of military pay to civilian earnings 
(W); three variables to measure educational 
benefits (GI, BILL, and KICKER); re- 
cruiter effort (TARGET); and a seasonal 
dummy (Q3). These variables are described 
in Table 1. 

Roughly approximating A-U-M, we esti- 
mated equations with a lagged relative pay 
rate term (Table 1, cols. a and b), but did not 
obtain reasonable results with either acces- 


sions or contracts data. The equation using - 


accessions data produced many “wrong” 
signs, and the contracts data equation pro- 
duced statistically neon results for 
most variables. 
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TABLE 2— PAY AND UNEMPLOYMENT ELASTICITIES 


FOR ARMY ENLISTMENT RATES 
Elasticities 

Study Pay Unemployment 
Accessions Data: 

McNown et al. (p. 121) 816 045 

A-U-M (p. 153) 881 .133 
Contracts Data: 

D and G (p. 49)? 2.3 94 

D and G (Table 1, col. d)? 3.9 81 


* Our earlier paper. 
>This paper. 


The preferred model is the one that ap- 
pears in columns c and d in Table 1. The 
distinguishing feature of these equations is 
the four-month lead on the pay variable—not 
attempted until the present work, but which 
was suggested by Harry Gilman (1970). A 
four-month lead produced a better statistical 
fit than three or five month leads. 

Columns c and d of Table 1 clearly show 
the effect of using contracts data vs. acces- 
sions data. The economic supply response is 
shown by the unemployment term which is 
large and statistically significant in the con- 
tracts equation, a result one would expect 
from both Figure 1 and with what recruits 
themselves are reporting; it is insignificant in 
the accessions equation. Indeed, in a recent 
survey of enlistees into the Army, over 40 
percent mentioned unemployment as a fac- 
tor (Timothy Elig et al., 1982). The supply 
response expected by the expiration of the 
GI bill in December 1976 is strongly picked 
up by the variable GI in the preferred con- 
tracts equation, but that variable even has 
the wrong sign in the accessions equation. 
All other education variables in the contracts 
equation are also statistically significant and 
display the correct signs. Finally, the vari- 
able W +4 shows that relative pay is also an 
important factor—in both size and signifi- 
cance—in the enlistment decision. 

Table 2 summarizes the differences in pay 
and unemployment elasticities from equa- 
tions estimated with accessions and contracts 
data. Both the unemployment and pay terms 
show up-much more clearly in the contracts 
equations. 
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TABLE 3— FORECASTS OF ARMY ENLISTMENTS OF MALE NONPRIOR SERVICE HIGH SCHOOL GRADUATES 


(Thousands of Contracts) 
FY81 FY82 FY83 FY84 FY85 FY86 FY87 
D and G (1983) 78.1 97.1 95.9 82.6 72.7 66.5 61.9 
DandG (Present Wom) 75.8 94.0 87.5 0 757 66.8 59.5 52.4 
Actual - 79.9 95.6 iig A 


Note: FY82 actual is through June 1982 at an annual rate; FY87 projections are 3-month peso at annual rates. 


I. Forecasts of Army Etilistments 


” Ash et al. correctly, point ‘out that forecast- 
ing accuracy is an important criterion for'the 
usefulness of an econometric model, so we 
report our projections of Army enlistments 
in Table’3. We assumed military pay will be 
frozen in fiscal year 1984, and military and 
civilian pay will’ increase at 6 percent per 
year from fiscal year 1985 onward. Our earlier 
work shows more optimistic’ projections be- 


caiise we did not anticipate any pay freezes. - 


The overall trend in Army énlistments is 
clearly downward, largely « due to-a decreas- 
ing youth population and projections of de- 
clining unemployment rates. 

Predicted Army enlistments from both our 
earlier paper and the present work are close 
to the actual values, differing by between 
2-5 percent in fiscal year 1981 and about 2 
percent in fiscal year 1982. It is not possible, 
however, to compare our forecasts with those 
of A-U-M since they did not provide projec- 
tions beyond 1979. 

, We coriclude by noting that we agree’ with 
A-U-M’s conclusion that “current military 
pay policy might be inadequate to ‘meet 


manpower requirements in the 1980’s” (p.. 


154). Our results strongly support the view 
that it is important to maintain the compar- 
ability of military pay relative to civilian pay, 


espetially in the face of both unfavorable 
demographic trends and an improving econ- 
omy. 
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Is There an Operational Interest Rate Rule? 


By MICHAEL DOTSEY* 


In his 1983 paper, Jeremy Siegel derives a 
seemingly implementable policy rule involv- 
ing optimal responses to interest rates. The 
existence of such a rule would be of 
tremendous interest to central banks whose 
monetary policies place heavy weight on re- 
sponses to interest rates. The Siegel rule is 
especially appealing because it is (i) an op- 
timal combination policy in the sense of 
William Poole (1970), and (ii) the proposed 
implementation of the rule does not require 
detailed knowledge of the structure of the 
economy. All that is required is a calculation 
of the covariance between innovations in 
prices and interest rates. 

Within the confines of a rational expec- 
tations equilibrium model, in which Siegel 
assumes agents do not make use of informa- 
tion embodied in the current nominal inter- 
est rate, he is able to design an optimal 
combination policy that does not require de- 
tailed information about the economy. That 
such an optimal policy exists is not new, but 
that it can be easily implemented is novel. 
The policy rule depends solely on the covari- 
ance between innovations in the aggregate 
price level and innovations in the nominal 
rate of interest, normalized by the variance 
of innovations in the interest rate. When this 
index is zero, policy has been set optimally. 
When the index is positive the feedback term 
on interest rates in the money supply rule is 
too large, and when the index is negative the 
feedback term is too small. Given that one 
can obtain reduced-form expressions for 
prices and interest rates, the index is easily 
computed. 


*Federal Reserve Bank of Richmond, Richmond, VA 
23261. I thank Marvin Goodfriend, Robert King, and 
Tony Kuprianov for helpful comments. The views ex- 
pressed in this paper are not necessarily those of the 
Federal Reserve Bank of Richmond or the Federal 
Reserve System and are solely my responsibility. 

lFor example see Matthew Canzoneri et al. (1983), 
and Geoffrey Woglom (1979). 
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Unfortunately, Siegel’s proposal violates 
Robert Lucas’s (1976) critique. That is, he 
implicitly treats as invariant certain aspects 
of economic behavior that will generally 
change when. one moves to an “operational 
interest rate rule.” This note shows in detail 
that in a model where prices are flexible and 
agents observe local market prices (i.e., the 
model at least employed verbally by Siegel), 
that the coefficients in the aggregate supply 
and demand functions are not invariant to 
the form of the money supply rule. This lack 
of invariance will cause Siegel’s rule to be 
nonoperational. The sensitivity of parame- 
ters in aggregate supply functions to policy is 
not restricted to equilibrium models with 
flexible prices. This property also extends to 
contracting models with endogenous index- 
ing (see, for example, Jo Anna Gray, 1976). 
Therefore, Siegel’s rule will not be imple- 
mentable in a wide variety of commonly 
used macro models. 


I. Basic Micro Structure 


In Siegel’s model, agents form expecta- 
tions conditioned on their observation of 
local prices. In this section a foundation 
consistent with the aggregate economy pre- 
sented in Siegel is constructed. Let supply 
and demand in market z be represented by 


(1) »f(z)=a,(p,(z)— Ep dl, (z)), a,>0, 
(2) yA(z) = g(r, + p,(z)— Ep, ss, (z)) 


+ef +z, aq <0, 
where y and p are logarithms of output and 
prices, and r is the nominal rate of interest. 
The letter z indicates the zth market and the 
notation Ep,|I,(z) indicates the expectation 
of the log of the aggregate price level condi- 
tioned on current local information. This 
information is assumed to include the local 
price p,(z), past local and aggregate prices, 
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past interest rates, past levels of the money 
stock, and the values of all past disturbances. 
As in Siegel, the assumption that it is too 
costly for agents to process the information 
contained in the nominal interest rate is 
maintained.” The aggregate disturbance eí is 
a trendless random walk equal to ef. i+8 4, 


while z, is a local disturbance and is as-. 


sumed to be white noise. 
Il. The Macro Structure 


Averaging across markets yields aggregate 
supply and demand curves similar to those 
presented by Siegel. (A lagged output term in 
(1’) is omitted for simplicity.) 


(1) y= a,( Pı- Ep ll,(z)), 

(2’) y= a,(r, + DP, — Ep, +|1,(z))+ CA 
Here the overbar indicates the average of all 
local expectations and it is assumed that the 


relative disturbances cancel out across mar- 
kets.3 


The model is completed by appending ` 


Siegel’s equation (3), which describes the 
_ money market: * 


(3) P ete rs es 


1,>0,1,<0:, 


The log of money supplied, m, is determined 
by a combination policy and is equal to 
money demand. The disturbance term ež is 


also a trendless random walk depicted, by 


LE 
E; ek +e 


It is well known that if agents use the nominal 
interest rate, then interest rate feedback rules have no 
real effects. For a more detailed discussion of this point 
see my article with Robert King (1983), or Siegel. The 
assumption that agents do not use the information 
contained in the interest rate is employed in an effort to 
be consistent with the main elements of Siegel’s analysis. 

3 The above’ aggregate supply and demand curves are 
similar to those derived by myself and King.. 
*For expositional ease it is assumed that the pure 
money stock component of the money supply rule is 
constant. 
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The analysis in Siegel proceeds by examin- 
ing the innovations in prices and interest 
rates. For notational convenience, let.a tilde 
over a variable alee an innovation in that 
variable (i.e., x, — Ex,|I7* 1), and where 
I*, equals I, rey ‘plus knowledge of e4_, 
and e/ ,. However, before re proceeding, terms 
such as Ep,|I, (z), and EPs) must be 
analyzed. 


HI. Expectations and Information 


Equations (1’), (2’), and (3) present a 
model of an economy that is log linear. 
Therefore, one may postulate a linear solu- 
tion for p,(z), p,(z) = mmo + mef + 
mL y+ naz, + mk + agé/. The expectations 
of the aggregate price level and next period’s ` 
price level can be determined by the follow- 
ing equations: Î 


(4a) Ep,|I,(z) a Ep lt 
+ B( p,(z)— Ep11), 
(4b) Ep,|I,(z) = Ep IE: 


+B( p,- Epdlit1)s 
(5a) Ep, (2) = Ep Ma 

t v( p.(z)— Ep ža), 
(5b) Ep, +111,(z) g Epa E 

T y( p, z Ep,|I*,). 
In the above expressions, Ep, I. = mmo + 
mef Ut mek = Eppa Using equa- 
tions (1’) and (2), along with (4b) and (5b), 


the aggregate supply and demand curves can 
be expressed as 


a”) y= ence Ep |), 
(2”) y= aalr, + pi- Epa ll 
— y( p,— Ep M) + e4. 


. >For more detail, see my article with King, or Thomas 
Sargent (1979). 
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Notice that- the elasticities of supply and 
demand are not: independent of policy 
parameters, since the regression’ coefficients 
B and y are composed of all the underlying 
parameters of the model as well as the vari- 
ances and covariances of the disturbarice 
terms. This observation represents the essen- 
tial difference between the módel presented 
in Siegel and the one derived here. Of crucial 
importance is that this model is derived from 
the underlying equilibrium conditions in lo- 
cal markets and is therefore consistent with 
the description of the economy advanced’ by 
Siegel. 

IV. Siegel’s Index 

-The derivation of Siegel’s index proceeds 

from an ‘examination of the innovations in 


prices and interest rates. Using: (1”), (2'0, 
and (3) these may be expressed as 


(6) 5,=a,(1-8)p,, 
(7) #=—-[[1+1,0,0-8)]é4 
+ [a,(1—8)—a,(1-y)] € 
/{[a.Q-8)-a4(1-y)|,-m 
1,a,(1—B)]], 


~a,et| 


+a,[1+ 
(8) = [> 
[las (1-8)-a4(1- PE 


Aiai, a 0- Dl 


These latter three expressions are. ‘analogods 
to Siegel’s equations (4)-(6), and would be 
identical if 8 =0 and y=1. This last condi- 
tion is impossible given the derivations for B 
and y.° 

The goal of monetary policy is: to mini- 
mize the variance of output around its full- 


—m,)é 


If Siegel had postulated an aggregate demand func- 
tion of the form yf = ag(r, + p,— Ep,+i)t ef, then our 
results would be identical with a y=0. 
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information value, which in Siegel’s. context 


-is equivalent to minimizing'o?.” This is done 


by choosing the appropriate value of m,, call 
it m*. One can also find the value.of m,, call 
it m,, that forces the cov( p,.7) =.0. In Siegel’s 
model, it turns ‘out that these .two values of 
m, are the same (i.e; m* =ñ;), and that a 
monetary policy which sets cov(p, 7) = 0 is 
optimal. Here it can be shown’ that unless 
0B/ om, = dy/ Om,=0 when evaluated at 
M, , that this:is not-the case. Therefore, the 
optimal value of this covariance will end up 
being:a complicated function of the parame- 
ters of the model, and Siegel’s. procedure 


‘does not represent an i ae on exist- 


ing literature. 

To see that this is true, it is. necessary to 
carefully examine the expressions for B and 
y, as well as the cov( p,7). In the following 
analysis it is assumed that all the dis- 
turbances are independent. Using the under- 
temined coefficients solution for p,(z), 8 and 
y can be expressed as .. Aceh ha fet 


A 
n20 24 pg? 
504 60L 


3? 
ajo? + 120} + ngog : 


7 manso -+ MMOL na 


2 
néo; + 7394 + ESL 


a o2 
A and’ 


1 04> and ø? are the variances of z, 
L, respectively. Using the solutions 


for the 7’s, these expieesions! can: be manipu- 


ated tò ò yield ` 
(9) B= [le „(= Bj- a01- E 
x G -m,) 02 i+ akol] 
EE E 
x [C +m, iy o4 tagog lh. 
a0) Y= BB/aus oi oo i 
ISed A ie hew d Taochon oF my thts iF Ao ane 
the case. Also, Robert Barro (1976) makes an appealing 
case for minimizing the variance of.local output around 


its full-information value. This policy is-also-not equiv- 
alent to the one used by Siegel. 
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where 6=[a,(1—B)—a,(1— Y), — m,]+ 
a,{l+l,a,(1— £). It is clear that 0 < £ <1 
and BÔ as o? >œ, and that 8—1 as 
o2 > 0. The cov( p, F) is given by 


(11) cov( p,#)=[a,[a,(1-A)-a,(1—-7)] 02 


~{1,-m,][1+1,a,(1— B)] 02] /8?. 


The expressions for 8, y, and 6 will now 
be analyzed to show that setting the 
cov( p, ?)= 0 is not in general optimal. First 
observe that the value of m, which sets 
cov( p,r)= 0 is given by 


m,=1,—[a,[a,(1—B)—a,(1- y)] 6] 
/{fa+u, a,(1- B)|o2]. 


Also, using (8) it can be shown that the 
optimal value of m,, m*, satisfies the follow- 
ing equation: 


(12) (1,—m,)8’0j 


+8|(1,—m,)°o? + a20?|(08/am,) =0. 


The value of m, that satisfies (12) will equal 
m, if and only if 08/dm,= dy/dm,=0 at 
m,. In the Appendix, this is shown not to be 
generally true. It will, however, be true in the 
case where a, = 00, because this implies that 
agents will not use any local information in 
forming expectations. Therefore, the aggre- 
gate supply and demand elasticities will not 
be influenced by changes in policy, since it 
was only through the expectation-generating 
process that policy parameters influenced 
these elasticities. 

Since m* + ñ, the cov( p, 7) evaluated at 
m* will involve all the parameters and vari- 
ances of the model including the coefficients 
B and y. Therefore, the monetary authority 
could not use the zero covariance criterion to 
choose m*. Further, the index derived by 
Siegel that allows for unambiguously correct 
movements in policy when the cov(p, F) 
strays from zero ought to be monotonic in 
m, Given that this index will involve the 
expression for 8 and y, it is not clear that 
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this condition will be met. In short, there is 
no easy way of implementing a combination 
policy within the framework envisioned by 
Siegel. 


V. The Problem Extended to Contracting Models 


The problems inherent in implementing 
Siegel’s interest rate rule have been discussed 
in detail within the context of a model where 
local information is important. However, 
similar types of problems will occur in con- 
tracting models where wages are preset and 
the contracts involve endogenous indexing 
(see Gray).® The primary reasons for this are 
(i) that aggregate supply responses depend 
upon the optimal degree of wage indexation, 
and (ii) that the degree of wage indexation is 
sensitive to policy. Therefore the responsive- 
ness of aggregate supply to movements in 
prices from their expected value, the expecta- 
tion being conditioned on last period’s infor- 
mation, is sensitive to policy.’ Equivalently, 
this means that the coefficient in the aggre- 
gate supply schedule is not invariant to policy 
choices. It is this lack of invariance that will 
produce problems similar to those outlined 
above. 


VI. Conclusions 


This note has shown that one can gener- 
ally expect the coefficients in an aggregate 
supply function to be sensitive to monetary 
policy. This lack of policy invariance is in 
agreement with the Lucas critique. Im- 
portantly, it provides the mechanism that 
renders Siegel’s interest rate rule nonoper- 
ational. For Siegel to make his proposal at- 
tractive, he must first derive supply and de- 
mand schedules that are invariant to his 
policy rule. Since a large class of currently 
used models do not display this behavior, 
any results along this line are of limited 
interest. 


® Gray’s model does not involve interest rates. I have 
worked out the results involving feedback terms on 
prices. The basic argument should not be sensitive to the 
particular variable to which monetary policy responds. 

°Note in Sey s model, the certainty equivalent level 
of prices, p*, and E,_, p, are equivalent. 
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APPENDIX 


This Appendix evaluates the derivatives of 
0B/om, and dy/dm,, by using the implicit 
function theorem. Using the derivations of 
B., Y, and ô; define the following system of 
implicit functions: 


(Al) 0=F(B,7,8:m,...) 
. =p-([a,(1-8)—-a,0-)]? 


x [(/,-m,)°o} +4302] 


/{8%02 +[a,(1-B)-ag(1-7)]? 


x[(U,-m Jar a3o7||, 
5 y- 88/24 
(A3) 0=H(B, 7,85; m,. a 

O s6=[a,0-A)-ag(1— IU, -m,] 


(A2) 0 =6(B,¥,8; m, 


- a,{1+ l,a,(1— B)). 
Differentiating this system yields 
[E F, F ][oB/am,] |- E, 
. Gg , G, l G; dy/am, j=] 7 Gm, 
s Hg H, H; '| -08/ 3m, E ied Ha: 


It can be shown that 08/dm,= 0 when 


m,=1,—[{aga,(1-B)-a4(1-¥)] 
+a7B[1+1,a,(1—8)]} 02] 
/{[a+4, a,(1- B)} 04 
+a,bla, (1- p)~a,(1— yo 2]. 
This will be equivalent to m, when £ =0, 


which occurs when ož =0o. One can also 
use the derivation of y toobserve that dy/ 
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= (888) /(a,am, ) + (B08)/a,0m,). 
re this at m, = Mñ, and 67 = co im- 
plies that dy/dm,= ‘0. Therefore, ‘when o? 
=00, 0B/dm, = By/am, =0 at ñ, and ñ, 
= m*. However, in general d8/0m, and 
dy/ ðm, do not equal zero when evaluated at 
m, implying that ñm, + m*. 
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U.S. Monetary Policy and the Exchange Rate: Comment 


By STEVEN AMBLER AND RONALD MCKINNON* 


In the March 1984 issue of this Review, 
Henry Goldstein and Stephen Haynes were 
sharply critical of Ronald McKinnon’s (1982) 
analysis of how the foreign exchanges im- 
pinge on the American monetary system. 
McKinnon contends that central banks in 
open economies should take pressure in the 
foreign exchanges into account in formulat- 
ing domestic monetary policy. Money growth 
should be higher than normal when the 
domestic currency tends to appreciate against 
“hard” foreign monies, and vice versa. By 
following such a rule, the authorities in any 
industrial economy (including the United 
States) can better balance the supply to the 
(international) demand for the national mon- 
ey so as to prevent unexpected inflations or 
deflations. 

Somewhat strangely, Goldstein-Haynes 
first try to reject McKinnon’s idea that shifts 
in international portfolio preferences indi- 
rectly destabilize the demand for domestic 
money. Then they go on to propose an “al- 
ternative” view that governments often inter- 
vene to stabilize their foreign exchange rates, 
allowing domestic money growth to vary in 
support, as a means of stabilizing the domes- 
tic price level. They cite approvingly the 
unusually high money growth in Germany in 
1977-78, when the foreign exchange value of 
the deutsche mark was increasing sharply. 
But this is not an alternative view at all! It is 
McKinnon’s view of how the central bank 
should respond to a signal from the foreign 
exchanges in order to prevent sudden ex- 
change overvaluation and deflation. 

Indeed, McKinnon criticized the failure of 
the U.S. Federal Reserve System to respond 
properly to large fluctuations in the dollar 
exchange rate from 1970 to mid-1982 when 
other industrial countries were intervening 


*Department of Economics, Stanford University, 
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—not very successfully—to smooth their ex- 
change rates. The resulting cyclical fluctua- 
tions in the rest of the world’s money and in 
the dollar exchange rate then fed back into 
sharp cycles of inflation and deflation within 
the United States itself. 

Let us now turn to Goldstein and Haynes’ 
empirical work measuring international in- 
fluences on the American economy. The 
potential importance of the exchange rate 
was established in the econometric inter- 
change among McKinnon, Christopher Rad- 
cliffe, Kong-Yam Tan, Arthur Warga, and 
Thomas Willett in the December 1984 issue 
of this Review. Fluctuations in the dollar 
exchange rate appear to be an important 
leading indicator of subsequent changes in 
American nominal GNP and in the dollar 
prices of tradable goods—for which esti- 
mates are more fully worked out in McKin- 
non (1984) and Tan (1984). 

In contrast, Goldstein and Haynes omitted 
the dollar exchange rate from their empirical 
analysis and thus failed to come to grips with 
this important part of the McKinnon hy- 
pothesis. We would welcome further em- 
pirical work where they included the (lagged) 
dollar exchange rate as an explanatory vari- 
able in their St. Louis regressions. If floating 
was “clean,” the exchange rate would be a 
sufficient statistic to measure (indirect) fluc- 
tuations in the demand for money in the 
United States. 

Under the world dollar standard and 
“dirty” floating, however, foreign central 
banks continually intervene to (partially) 
stabilize their dollar exchange rates. Conse- 
quently, portfolio shifts for or against dollar 
assets—mainly bonds—can lead to changes 
in foreign money growth rates which also 
reflect changes in money market conditions 
in the United States (McKinnon, 1982). In 
addition, foreign money growth could well 
have an independent effect on the dollar 
prices of American tradable goods. To test 
this aspect of the McKinnon hypothesis, 
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Goldstein and Haynes regress U.S. price 
changes on U.S. and foreign money growth 
rates. They find that foreign money is not 
statistically significant. Even here, however, 
their statistical procedures are inappropriate. 

First, McKinnon states that “wholesale 
indices come closer than consumer prices to 
provide a common denominator of tradable 
goods” (1982, p. 332). Somewhat inexplica- 
bly, Goldstein and Haynes use instead the 
U.S. GNP deflator as their dependent vari- 
able without warning the reader that they 
had changed price indices from those Mc- 
Kinnon had originally used. The GNP defia- 
tor contains large nontradable components 
—mainly services—which are less sensitive 
to foreign influences. In contrast, foreign 
money growth does have a significant impact 
on American wholesale (producer) prices, as 
indicated in the preceding interchange. 

Precisely which price index the central 
bank should aim to stabilize is an open ques- 
tion. A case can be made for focusing on a 
broad commodities index from which changes 
in the cost of services, most of whidh are 
impossible to measure accurately, are jomit- 
ted. This case is made even stronger if ex- 
change rate stabilization among hard-cur- 
rency countries, with similar price objectives, 
is deemed desirable. 

Second, by using twelve-quarter moving 
averages for their explanatory monetary vari- 
ables, Goldstein and Haynes tend to surpress 
—or smooth out—the sharp cyclical fluctua- 
tions of one to two years in “world” money 
growth with which McKinnon was so con- 
cerned. Their statistical regression proce- 
dures were not set up correctly to test the 
McKinnon hypothesis. 

From our experience so far with floating 
exchange rates in the 1970’s and 1980's, how 
can we best summarize the impact of the 
foreign exchanges on the American monetary 
system? Because of lags in the collection of 
data on both foreign and American money 
supplies, the dollar exchange rate is the more 
immediately relevant leading indicator of in- 
flation or deflation to come in the American 
economy. In the intermediate run, however, 
growth in foreign hard monies should be 
monitored by the Federal Reserve in order to 
prevent undue expansion or contraction in 
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the joint monetary base of the system as a 
whole. 

By this international standard, how well 
has the Fed done in 1984? Unfortunately the 
Fed erred by keeping U.S. M1 growth at a 
normal annual rate of 5 to 6 percent despite 
the further sharp appreciation of the dollar 
exchange rate from a level which was already 
grossly overvalued. This international port- 
folio shift in favor of a broad spectrum of 
dollar assets signalled that 1) the derived 
demand for U.S. base money had increased, 
and 2) that the brunt of the resulting defia- 
tionary pressure in 1985 would be borne by 
American export and import-conipeting in- 
dustries—resulting in a further upsurge of 
protectionist sentiment in the United States. 

What about growth in “world” money in 
the first nine months of 1984? To prevent 
their currencies from depreciating even fur- 
ther against the dollar and provoke more 
protectionism in the United States, both the 
German Bundesbank and the Bank of Japan 
were forced to curtail growth in their own 
Mis below normal. Consequently joint mon- 
ey growth in the three countries was too low, 
and reinforced the signal given by the ap- 
preciating dollar of too much deflationary 
pressure-—with the risk of an unnecessary 
cyclical downturn in the United States (and 
elsewhere) in 1985. 

Goldstein and Haynes fail to understand 
that, in a world where financial markets are 
integrated, only the strong-currency country 
(in 1984, the United States) has the option of 
expanding its money supply without throw- 
ing exchange rates further out of alignment, 
and threatening a breakdown of the interna- 
tional payments mechanism. Whence the 
need for explicit or implicit monetary coordi- 
nation among the world’s principal central 
banks. 
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U.S. Monetary Policy and the Exchange Rate: Reply 


By HENRY N. GOLDSTEIN AND STEPHEN E. HAYNES* 


In our earlier note (1984), we challenge the 
view of Ronald McKinnon (1982) that 
changes in rest-of-world money have had a 
dominant impact on U.S. inflation and out- 
put over the last decade because of indirect 
currency substitution (JCS). Steven Ambler 
and McKinnon (1985) disagree, modifying 
the JCS model by introducing the exchange 
rate as an additional indicator of foreign 
monetary policy. In this reply, we again con- 
clude that no convincing evidence exists to 
support ICS for the United States over the 
past decade. 

We make the following points to Ambler 
and McKinnon. 


1. We agree that lagged growth rates in rest- 
of-world money tend to explain movements 
in the U.S. WPI better than they explain 
movements in the U.S. GNP deflator. But the 
WPI, which weights heavily the tradeable 
goods sector, is a less significant policy target 
than the GNP deflator, which represents the 
price of domestic output. And, as we have 
shown, the GNP deflator is much more sensi- 
tive to domestic money growth than to exter- 
nal money growth. Accordingly, we remain 
skeptical about McKinnon’s recommenda- 
tion that the U.S. authorities should give 
rest-of-world money a significant weight in 
formulating their monetary policy. Nor do 
-we view the relatively high sensitivity of the 
WPI to changes in rest-of-world money as 
supporting the pervasiveness of JCS rather 
than simply the existence of traditional open 
economy interdependence. Although JCS 
links economies through capital arbitrage 
effects on interest rates and money demand, 
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the elasticities approach links economies di- 
rectly through the tradeable goods sector. 


2. Ambler and McKinnon argue that our 
twelve-quarter moving averages used for the 
money variables tend to suppress the cyclical 
(one to two-year) movements with which 
McKinnon was concerned. However, as we 
stated earlier (p. 222), reestimation after ex- 
pressing the money variables in distributed 
lags rather than moving averages still shows 
that rest-of-world money plays at best a 
minor role in influencing the U.S. GNP de- 
flator. We conclude that the moving averages 
do not merely reflect secular or trend effects. 


3. We agree that lagged exchange rates when 
added to our simple St. Louis model tend to 
influence the U.S. price level with the correct 
sign.” But the domestic price level and the 
exchange rate are necessarily linked whenever 
domestic residents consume foreign goods 
and domestic products compete against ac- 
tual or potential imports. Given these obvi- 
ous conditions, we fail to see how verifica- 
tion of a statistical linkage between the 
domestic price level and the exchange rate 
lends special support to McKinnon’s view of 
the world as opposed to any other. 


4. As noted by A. H. Meltzer (1984), Mc- 
Kinnon’s policy recommendation regarding 
the exchange rate could lead to unfortunate 


lAlso see M. S. Wallace (1984) regarding the sensitiv- 
ity of various U.S. price indexes to movements in U.S. 
(world) money. 

2The coefficients on the lagged exchange rates are 
generally significant if the contemporaneous exchange 
rate is included in the equation, but insignificant if the 
contemporaneous exchange rate is excluded from the 
equation. Since the U.S. price level no doubt influences 
the exchange rate contemporaneously, estimates with 
the contemporaneous exchange rate on the right-hand 
side reflect simultaneous equation bias. 
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results in certain circumstances. During 
1983-84, for example, the dollar appreciated 
against the deutsche mark even though eco- 
nomic growth in the United States was 


stronger than in West Germany. McKinnon’s . 


formula would presumably have favored 
faster monetary growth in the United States 
than actually prevailed, and slower monetary 
growth in West Germany. Given the evi- 
dence that domestic money affects domestic 
prices and activity more strongly than ex- 
ternal money (see our earlier paper and F. 


Spinelli, 1983), this formula could well have . 


tended to overheat the U.S. economy and 
retard desirable expansion in West Germany. 

‘In summary, we continue to find no con- 
vincing evidence that the recent sharp cycles 
of inflation and deflation experienced by the 
United States since 1970 as well as the recent 
real growth with much reduced inflation can 


be explained exclusively, or even largely, by - 


McKinnon’s model of indirect currency sub- 

- stitution. We still view exogenous real shocks 
and swings in domestic monetary and fiscal 
policies as the major determinants of U.S. 
inflation and output. 


GOLDSTEIN AND HAYNES: U.S. MONETARY POLICY 561 


REFERENCES 


Ambler, S. and McKinnon, R., “U.S. Monetary 
Policy and the Exchange Rate: Comment,” 
American Economic Review, June 1985, 75, 
557-59. 

Goldstein, H. and Haynes, S. E. “A Critical 
Appraisal of McKinnon’s World Supply 
Hypothesis,” American: Economic Review, 
March 1984, 74, 217-24. 

McKinnon, R., “Currency Substitution and 
Instability in the World Dollar Standard,” 
American Economic Review, dyng 1982, 72, 
` 320-33. 

Meltzer, “A. H., “Cures that' are Worse than 
the Disease,” London Financial Times, 
August-22, 1984, p. 9. 

Spinelli, F., “Currency Substitution, Flexible 

- Exchange Rates, and the Case for Interna- 
tional Monetary Cooperation,” Interna- 
tional Monetary Fund Staff Papers, De- 
cember 1983, 30, 755-83. ' 

Wallace, M. S., “World Money’ or Domestic 
Money: Which Predicts U. S. Inflation 
Best?,” Journal of International Money and 
Finance, August 1984, 3, 241-44. 


The Money Supply Announcements Puzzle: Comment 


By BARRY FALK AND PETER F. ORAZEM* 


In a recent paper in this Review (1983), 
Bradford Cornell presented a survey of exist- 
ing literature on the empirical relationship 
between weekly money supply announce- 
ments made by the Federal Reserve and 
changes in the spot prices of several financial 
instruments at the time of the announce- 
ment. Cornell sought to unify and extend the 
work done in this area by estimating a num- 
ber of relationships which bear directly on 
this issue. Among his main conclusions 
are that “asset markets are efficient with re- 
spect to money supply announcements” 
since “only the unexpected component of 
the announcement is correlated with price 
changes,” and that the unexpected compo- 
nent of money supply announcements has “a 
highly significant positive correlation” with 
short-term interest rates, but only after the 
October 6, 1979 change in Fed policy (p. 
651). Both of these conclusions are at vari- 
ance with results reported in similar studies 
by Jacob Grossman (1981), V. Vance Roley 
(1982), and Thomas Urich and Paul Wachtel 
(1981). All three find that unanticipated an- 
nouncements matter in periods before Oc- 
tober 6, 1979, and Roley and Urich-Wachtel 
find that anticipated announcements matter 
in at least some of their regressions. 

The main difference between Cornell’s 
study and those mentioned above is that 
more exact measures of the change in short- 
term interest rates are used in the latter 
studies. Since the money supply announce- 
ments are made at 4:00 P.M., Cornell uses the 
change in the yield on three-month Treasury 
bills from 3:30 p.m. on the day of the 
announcement to 3:30 P.M. on the day after 
the announcement. Urich-Wachtel consider 
Treasury bill yield changes from 3:30 P.M. on 
the day of the announcement to 10:30 A.M. 
the next day. Grossman and Roley further 
refine the measure by looking at yield changes 
from 3:30 to 5:00 on the day of the an- 
nouncement. 


* Assistant Professors of Economics, Iowa State Uni- 
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While the different measure of changes in 
the short-term interest rates might account 
for the inconsistencies between Cornell’s 
study and earlier studies, the inconsistencies 
are still surprising. Undoubtedly, Cornell’s 
measure of Treasury bill yield changes in- 
cludes fluctuations in interest rates caused by 
new information on the day after the an- 
nouncement. However, to the extent that 
markets function efficiently, only unexpected 
information should.cause these additional 
interest rate movements. Because this un- 
expected information must be uncorrelated 
with past information, Cornell’s estimates 
should be consistent and unbiased. Thus, it 
is puzzling that Cornell’s.results differ so 
drastically with the earlier studies. 

This comment indicates that the incon- 
sistencies are not attributable to differences 
in measures of short-term interest rate 
changes. Using essentially the same data and 
méthods as Cornell, we obtain results that 
are more in line with the earlier studies. 
Below we briefly summarize the data and 
methodology and then contrast our results to 
those Cornell reported. 

Like Cornell, we used the median value of 
the weekly Money Market Services survey 
for M1 as our measure of the anticipated 
component of the announcement (£M,) and 
the difference between the actual announce- 
ment and its anticipated value as our mea- 
sure of the unanticipated component of the 
announcement (UM,).'! The immediate re- 


1The Money Market Services data associate the an- 
ticipated announcement with the week to which the 
announcement actually pertains. Thus, for example, a 
money supply announcement made on Thursday, April 
19, 1984, would be listed under “Statement Week April 
9, 1984.” We would look at the change in the Treasury 
bill rate from the close on the 19th to the close on the 
20th as the response to this announcement. When the 
Fed’s announcement occurs on a Friday, we consider 
the difference between the Friday close and the Monday 
close. More generally, we looked at the close on the first 
market-operating day after the announcement minus the 
close on the day of the announcement. 
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TABLE 1-——-SUMMARY STATISTICS 


Standard 


Mean Deviation 


Sample Period: January 5, 1978—October 4, 1979 
Cornell 


EM 0.12 0.45 

UM 0.20 0.35 

DTB 2.58 10.61 
Falk-Orazem 

EM 0.21 0.35 

UM —0.12 0.44 

DTB 2.81 10.48 


Sample Period: October 11, 1979-December 18, 1981 
Cornell . 


EM 0.06 0.26 

UM — 0.04 0.58 

DTB 8.68 40.80 
Falk-Orazem 

EM 0.07 0.26 

UM 0.04 0.54 

DTB 6.46 40.66 


Notes: UM = The unexpected component of the money 
supply announcement in percentage change in the mon- 
ey supply; EM = the anticipated component of the 
money supply announcement in percentage change in 
the money supply; DTB = the change from the close 
before the money supply announcement to the close 
after the announcement of the yield on the latest three- 
month Treasury bill in basis points. 


sponse of the three-month Treasury-bill yield 
(DTB,) was measured as the difference in 
the 3:30 closing yield on the day of the an- 
nouncement and the 3:30 close on the fol- 
lowing (market) day. Summary statistics for 
our data and Cornell’s (p. 650) are presented 
in Table 1. 

If one reverses the line corresponding to 
anticipated and unanticipated money supply 
announcements for the first sample period in 
Cornell’s summary, then our data on the 
money supply are virtually identical except 
for the sign differences on UM (which we 
computed by subtracting EM from the ac- 
tual announcement). The standard devia- 
tions on the Treasury bill rate changes are 
nearly identical although our mean values 
differ somewhat. Since our data sources are 
identical and we thoroughly hand-checked 
our punched data against the original sources, 
we suspect that Cornell’s sample mean for 
DTB during the second sample period should 
probably read “6,” rather than “8.” 

To estimate the effect of the money supply 
announcement on the three-month Treasury 
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bill yield, Cornell regressed DTB, on EM,, 
UM,, and a constant for each of the two 
sample periods. We did likewise. The results 
from our regressions are compared to Cor- 
nell’s (p. 651) in Table 2. Our fits (as mea- 


` sured by the R?) are substantially higher 


than those Cornell reports for both sample 
periods. We found that unanticipated money 
supply changes have a significant positive 
effect over both sample periods and antic- 
ipated money supply changes have a signifi- 
cant negative effect during the second sample 
period. The only significant coefficient Cor- 
nell found was the coefficient on unantic- 
ipated money over the second sample period. 

Roley found that over the period Septem- 
ber 9, 1977—October 4, 1979, unanticipated 
money supply changes had a significantly 
positive effect on Treasury bill yields while 
anticipated money supply changes had a 
negative, but not significant effect. This re- 
sult persisted over the sample period October 
11, 1979-January 31, 1980. Over the sample 
period February 8, 1980—November 20, 1981, 
Roley found both anticipated and unantic- 
ipated money supply announcements to have 
significant negative and positive effects, re- 
spectively.” Thus Roley’s results look very 
much like our own.3 

We are led to conclude that the results 
reported by Cornell regarding the effects of 
anticipated and unanticipated money supply 


?Roley obtained the following results: 


Sample period: September 29, 1977—October 4, 1979 


DTB = — 0.0027 + 0.0065 UM,— 0.0014 EM,, R? =.05 
(0.0045) (0.0025) (0.0031) 


Sample period: October 11, 1979-January 31, 1980 


DTB = 0.0014 + 0.0510 UM,— 0.0070 EM,, R? =.34 
(0.0205) (0.0161) (0.0223) 


Sample period: February 8, 1980-November 20, 1981 


DTB = 0.0160 + 0.0657 UM,— 0.0531 EM,, R? =.34 
(0.0230) (0.0096) (0.0210) 


(Standard errors are in parentheses.) Roley measures 
UM, and EM, in terms of the change in the money 
supply in billions of dollars. 

3 Estimates by Grossman and Urich-Wachtel over the 
pre-October 6, 1979 sample period are also similar to 
ours, i.e., they obtain positive coefficients on unantic- 
ipated announcements and negative coefficients on an- 
ticipated announcements. 
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TABLE 2—REGRESSION COMPARISONS? 
DTB, = ay + a,UM, + a, EM, + U, 


ao ay a, R? 
Sample period: January 5, 1978-October 4, 1979 ` 
Cornell _ 2.30 1.92 0.24 .063 
(1.72) (0.77) (0.07) 
Falk-Orazem 4.66 7.09 —4.64 104 
: (3.62) (2.93) (—1.53) 
Sample period: October 11, 1979-December 18, 1981 
Cornell 30.46 — 5.36 .234 
i (1.97) (4.33): (—0.35) 
Falk-Orazem 6.75 41.83 — 27.37 303 
: i (2.03) (—2.16) 


Notes: See Table 1. 
“t-statistics are shown in parentheses. 


announcements on the price of Treasury bill 
yields are incorrect quantitatively and quali- 
tatively. Furthermore, we find that the mea- 
sured response of short-term interest rates to 
money supply announcements are robust to 
slight changes in the measurement of the 
interest rate changes. Our results suggest that 
studies of money supply announcement 
effects are not as Sensitive to the specification 


of Treasury bill rate changés as Cornell’s . 


results would suggest. 
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The Money Supply Announcements Puzzle: Reply 


By BRADFORD CORNELL* 


I thank Barry Falk and Peter Orazem for 
‘the comment on my 1983 paper. In response 
to their work I hand-checked my data using 
independent sources and found several er- 
rors. Initially | used a time-series of survey 
forecasts and forecast errors provided by 
Money Market Services. Though, the survey 
data was correct, the reported forecast er- 
rors, in several instances, were based on in- 
correct numbers for the actual change in the 
money supply. 

The main effect of these errors is to change 
the regression coefficients reported in Table 3 
of my paper. For this reason a revised ver- 
sion of Table 3 (see Table 1) is presented 
here. The coefficients in the revised table are 


very similar, but not identical, to those re- 
ported by Falk and Orazem. The remaining 
differences must be due to the fact that the 
interest data are-not identical. 

The only substantive change in the results 
is that expected money is now significant for 
long-term bonds in the post-October 6 sam- 
ple, and nearly significant for short-term bills 
in both sample periods. This is more con- 
sistent with the findings of Falk and Orazem 
and the-earlier work of Jacob Grossman 
(1981), V. Vance Roley (1982), and Thomas 
Urich and Paul Wachtel (1981). . 

Finally, Falk and Orazem are also correct 
in noting a typographical error in Table 2 of 
my earlier paper. The standard deviation of 


TABLE 1— MONEY SUPPLY ANNOUNCEMENTS AND CHANGES IN ASSET PRICES? 
` DA, = ay + a, UM, + a, EM, + U, 


DA a 


ay az R? 
Sample Period: January 5, 1978—-October 4, 1979 
DTB 4.31 6.69 — 4,31 .093 
(3.35) (2.77) (~1.41) 
DLTB 1.03 1.41 — 0.83 061 
(3.08) (2.23) (—1.03) 
DSP 0.01 —0.28 0.33 .061 
(0.42) (—1.81) (1.71) 
DDM -0.001 0.14 0.26 ` 061 
; (~1.25) (1.05) (1.54) 
Sample Period: October 11, 1979-December 18, 1981 
DTB 5.65 38.48 -19.51 271 
(1.64) (6.39) (—1.51) 
DLTB 4.54 14.25 —15.04 .211 
(2.82) (5.07) (~2.49) 
DSP — 0.001 —0.48 . 0.16 .054 
(1.12) (2.51) (0.39) 
DDM — 0.005 — 35 0.52 061 
(— 0.58) (~2.30) (1.60) 


* Revised Table 3 (1983, p. 651); t-statistics are shown in parentheses. 
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the change in thè Treasury- bill rate, DTB, 
for the post-October 6 period should be 6.68, 
not 8.68. 
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Fisher’s Paradox: Comment 


By PATRICK HONOHAN* 


In a recent paper in this Review (1983), 
Jeffrey Carmichael and Peter Stebbing (C-S) 
examine the correlation between after-tax 
interest rates and the expected inflation rate. 
They contrast the Fisher hypothesis, that 
nominal interest rates move in line with ex- 
pected inflation, with their own “inverted 
Fisher hypothesis,” that nominal interest 
rates (on financial assets) are uncorrelated 
with expected inflation. 

The main evidence adduced by C-S is a 
regression equation relating changes in inter- 
est rates to subsequent changes in the rate of 
inflation. Their equation can, with some 
manipulation, be rewritten in the simple 
form: 


(1) 


where i, is the nominal after-tax return on 
Treasury bills, and 7, is the rate of CPI 
inflation in the quarter after the observation 
of i, For both the United States and 
Australia, the coefficient a is estimated not 
to be significantly different from zero. For 
instance, their equation 1.B (Table 1, p. 624) 
can be rewritten as 


(2) 


i, i17 alm, — T1) + Uy, 


lL l-17 


—0.024 (m, — 7-1) 
T=1.1) 


(U.S., 1953:J-1978:IV, D-W =1.92.) 

In these equations, the rate of inflation is 
thought of as a proxy for the expected rate 
of inflation. A natural reaction would be to 
conclude that the change in subsequent infla- 
tion has turned out to be a rather poor proxy 
for the change in expected inflation. How- 
ever, C-S claim that the errors-in-variables 
bias in the estimate of a is small, even under 
the Fisher hypothesis of a=1. 


*Economic Adviser to the Taoiseach, Government 
Buildings, Dublin 2, Ireland. I am indebted to M. J. 
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In order to obtain an estimate of this bias, 
C-S assume that changes in inflation are 
truly a first-order moving average process, 
and that inflationary expectations are opti- 
mal forecasts relative to that process. Using 
conventional assumptions concerning the 
disturbance u, they arrive at a figure of 
—0.12 for the bias in the estimate of a. 
Unfortunately, this figure would only be cor- 
rect for a regression based on the explana- 
tory variable being in levels, whereas their 
equation in fact has first differences.! 

The asymptotic bias for first differences is 
much larger. It is easy to see why: using 
actual inflation as a proxy for expected infla- 
tion involves an error whose variance is small 
relative to the variance of expected inflation. 
But the change in expected inflation is a 
rather smooth series by comparison with the 
change in actual inflation, so using the change 
in actual inflation as a proxy for the change 
in expected inflation involves an error whose 
variance is large relative to the variance of 
the change in expected inflation. 

If we implement the general approach of 
C-S for the first difference of inflation, we 
find the much higher figure of about — 0.85 
for the bias? (under the Fisher hypothesis). 
Of course, this would bring the point esti- 


1Some other equations are in levels, but with correc- 
tion for high positive first-order autocorrelation coeffi- 
cients, leading to essentially the same problem with the 
calculation of bias as I outline here. 

?Assuming that the first-order moving average pa- 
rameter in the process generating expected inflation is 
about — 0.75, and working in logs rather than levels as 
C-S do. There is little to choose between the logs and 
levels specification and only the log specification allows 
an analytic expression for the bias. In correspondence, 
Carmichael has stressed that my estimate of —0.85 
requires the usual assumption of no correlation between 
the (change in) true expected inflation series and the 
disturbance term. If this assumption is not valid, then 
not only might the bias be even greater, but the whole 
C-S approach, including their equation 1.G (Table 1) is 
marred by the inconsistency of LS estimators in the 
absence of this assumption. 
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mate of a close to unity—the Fisher value.? 
Thus the equations reported by C-S could be 
read as broadly consistent with either the 
Fisher or the inverted Fisher hypothesis (if « 
is truly zero, the bias is zero). Therefore we 
-cannot take these equations as serious tests 
of either hypothesis. ; 
Those who are not inclined to believe the 
inverted Fisher hypothesis may suspect that 
the bias is even greater than computed above. 
For one thing, working in first differences of 
inflation rates makes the choice of price in- 
dex of primary importance. If the CPJ were 
not exactly the index relevant to this Fish- 
erian literature, and to the demand for 
Treasury bills, then its use as a-proxy for 
‘inflationary expectations in this context 


would certainly be misleading. Changes in - 


CPI inflation are only weakly (U.S.) or even 


3A referee has pointed out that in a market with 
rational inflation expectations, forecast errors will be 
serially uncorfelated. This would have the implication 
that, if expected inflation is highly positively autocorre- 
lated, then the bias approaches —1.  - 
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negatively (Australia) correlated with, for ex- 
ample, changes in producer price inflation. 
The above approach to the calculation of 
bias would not do where changes in the 
proxy variable were uncorrelated with the 
true but unobserved expectations variable, 
and in that case the expected value for the 
estimated coefficient «. would be zero. 

One may also question the theoretical. ra- 
tionale given by C-S for their inverted Fisher 
theory. They argue convincingly that there is 
a high degree of substitutability between 
money and other financial assets. But they 
then infer that the implicit rate of return on 
holding money will be.almost independent of 
the expected rate of inflation. This need only 
be so if the real stock-of money were inde- 
pendent of the expected rate of inflation. 
This is not likely on theoretical or empirical 
grounds. ` 
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Fisher’s Paradox: Reply 


By JEFFREY CARMICHAEL AND PETER W. STEBBING* 


In his comment on our 1983 paper on 
Fisher’s paradox, Patrick Honohan argues 
that: 1) the use of first differences in our 
preferred equations leads us to seriously un- 
derestimate the potential errors-in-variables 
bias under Fisher’s hypothesis we reported 
(fn. 9, p. 623);.2) the use of the CPJ may 
make this potential bias even bigger; and 3) 
the implicit rate of return on holding money 
need not be independent of the expected rate 
of inflation. 

The latter two points are quite trivial. With 
respect to the second point, all price series in 
Australia are highly correlated (contrary to 
Honohan’s assertion)—this includes their 
rate of change and the change in their rate of 
change. Consistent with this observation, we 
tested several alternative price series and 
found the results to be invariant to the par- 
ticular series chosen. We did not test alterna- 
tive series for the United States. Given that 
all empirical tests (of which we are aware) of 
Fisher’s hypothesis using U.S. data use the 
CPI, the onus would appear to be on 
Honohan to establish that the CPI is not a 
suitable. index of prices, and that its use 
biases the results in a systemmatic way. His 
third point is equally irrelevant since the 
(approximate) independence of the implicit 
rate of return on money (our variable z) and 
inflation is the hypothesis being tested. To 
assert that it may not be so, hardly advances 
our understanding of the issue at hand. 

His first point, however, is more interest- 
ing. Our footnote 9 (p. 623) gives the general 
formula for the potential asymptotic errors- 
in-variables bias as b= —o0?/(oj, +02). 
This formula is based on the assumption 
(our equation (6)) that observed inflation is 
the sum of expected inflation and a random 
error term: m, = Eq, + €, 


*International Department, Reserve Bank of Aus- 
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Provided the process generating Ew is in- 
dependent of past forecasting errors, (e,_;, 
i> 0), the formula reported in footnote 9 is 
unaffected by first differencing the estimating 
equation or by correcting for serial correla- 
tion. If the process is not independent of 
€,;, the calculation of the potential bias is 
affected. Since the calculations reported in 
footnote 9 use Douglas Pearce’s ARIMA 
model for expected inflation, it is definitely 
incorrect. 

We should emphasize at this point that it 
is not our estimates of the Fisher coefficient 
that are being questioned—it is our calcula- 
tion of the potential bias in this coefficient 
that would exist if in fact Fisher were correct 
and we were wrong. To bring the issue into 
perspective we need to ask: first, how wrong 
might our calculation have been? And sec- 
ond, how important is the calculation to our 
conclusions? 

The answer to the first is far from 
straightforward. Honohan suggests that using 
the general expression for the bias and 
Pearce’s model for expected inflation gives a 
calculated bias closer to —0.85 (our initial 
calculation was —0.12). However, as he 
notes, this involves applying Pearce’s coeffi- 
cients to the log of prices rather than to the 
level. The need to do this arises because it is 
not possible to solve Pearce’s actual model 
for a simple analytic expression for the bias. 
Applying Pearce’s coefficients for the level of 
prices in a model for the rate of inflation 
involves a massive act of faith (indeed, we 
could not even go close to replicating Pearce’s 
parameters when we tried to estimate an 
ARIMA model for the rate of inflation). Our 
hesitancy to embrace Honohan’s calculations 
based on his arbitrary use of Pearce’s coeffi- 
cients reflects our belief in the critical impor- 
tance of the model of expected inflation to 
the whole issue of measuring the potential 
errors-in-variables bias. 

At the heart of the issue is the relative 
sizes of the variances of e (the forecast error 
of the actual inflation rate) and Er (the time 
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path of expected inflation). If the process for 


Ea depends only on past actual rates of 


inflation, the variance of Ea will itself be a - 


function of e only. For example, a simple 
i ay model, Er, = 9 + 9,7,_;, gives of, = 
202/(1 = 62). In this simple model, the vari- 
ance of eeoecied inflation is infinite (and the 
potential bias very small) when @,=1 and 
zero (bias equal to minus one) when 6, = 0 
(since 8 = 0 makes Er a constant). © 
It is a straightforward exercise to show 
that, with serial correlation in the estimating 
equation for the real interest rate, the size of 
the ‘calculated potential errors-in-variables 


bias diminishés as other variables are added’ 


to the model for expected inflation. In the 
limit, expected inflation is independent of 
past prices and the expression in our foot- 
note 6 (p. 633) is once again valid. All this 
emphasizes that one’s estimate of the bias is 
critically dependant on the choice- of model 
for expected inflation. 

Finally, we turn to the’ importance of 
Honohan’s point. So far we have emphasized 
the potential nature of the errors-in-variables 
bias. That is, it is only present if our null 
hypothesis of inverted Fisher is incorrect. In 
our equation 1.G (Table 1), ‘we tested the 
alternative hypotheses using’ Pearce’s ex- 
pected inflation’ series directly. Since this 
equation does not contain a potential errors- 
in-variables problem, its support of the in- 
verted Fisher hypothesis makes measurement 
of the potential bias irrelevant (or, at most, 


of second-order importance). The matter - 


should rest ‘there, but we are témpted to 
make one final point. 
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In our opinion, the errors-in-variables de- 
fense has been used as a crutch to explain 
why the data have consistently failed to sup- 
port Fisher’s hypothesis. From a purely tech- 
nical perspective, those who believe in the 
Fisher effect for short-term financial interest 
rates can possibly find some solace in the 


- errors-in-variables line’ of ‘argument. Closer 


inspection of the data, however, should strain. 
its credibility even to the most enthusiastic 
supporter. Our Figure 3 (p. 627), for exam- 
ple, tells a quite striking story. For Fisher to 
be correct, the true expected real -after-tax 
rate of return would have to be a horizontal 
line: through the middle of the graph, as: 
would be the true expected rate of inflation. 
The difference between the true: variables 
and the actual levels shown on the graph 
would need to be written off as erratic 
ex post movements, bearing- no relationship 
to’ ex ante values. This might be convincing 
if those movements appeared to be erratic. 
In fact, what is striking about all three figures 
in our paper is the systemmatic nature of the 

movements. At least with respect to the data 
period in question, it is’ time for the crutch to 
pe discarded. 
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Predictable Behavior: Comment 


By RICHARD BOOKSTABER AND JOSEPH LANGSAM* 


Ronald Heiner’s article in this Review 
(1983), argues for a new approach to the 
realm of behavior under uncertainty. He pro- 
poses that an action will only be added to 
the repertoire of actions if certain criteria of 
reliability are satisfied for that action. He 
argues that given increased uncertainty, the 
repertoire of actions will be limited. With 
few actions from which to choose, the indi- 
vidual’s behavior will be more predictable. 
He then suggests that this explains behavior 
in a surprisingly wide range of applications, 
ranging from the evolution of social institu- 
tions to the structure of DNA. 

In Heiner’s enthusiasm, he has not thor- 
oughly developed the analysis and given the 
helpful perspective that would come from 
relating his ideas to the expected utility-max- 
imization framework that is already estab- 
lished in economic theory.’ In particular, in 
his attempt for maximum abstraction to per- 
mit the most broad generalizations, Heiner 
gives no example of how his model could be 
used ‘in extending the conventional frame- 
work of behavior under uncertainty. We will 
try to fill this gap by rephrasing his nomen- 
clature, to the extent that we can properly 
interpret them, into a more classical frame- 
work. 


I. Reformulating the Analysis in 
an Expected Utility Framework 


We will use a simple two-state model with 
a repertoire consisting of a single action, r, 
and with a known payoff matrix, giving val- 
ues for taking the action r for states S=0 
and S=1 of U(r,0) and U(r,1), respec- 


*Morgan Stanley, 1251 Avenue of the Americas, New 
York, NY 10020, and Case Western Reserve University, 
Department of Mathematics and Statistics, Cleveland, 
OH 44106, respectively. 

Indeed, in Section I, Heiner suggests his analysis 
does not fit into the standard optimization paradigm. 
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tively. The action, a, under consideration 
has the property that U(a,0) > U(r,0), and 
U(a,1) < U(r,1). The uncertainty induced by 
the environment is given by p(S=0)= p 
and p(S=1)=(1—p). Perceptual uncer- 
tainty is introduced into the model by not 
permitting the individual to observe the state, 
but only to observe a random variable X 
with a distribution that depends upon the 
state. We let X take on the values 0 and 1. 
The probability that X= x given that S= s 
is given by p(X=x|S=s) or by p(x|s) 
when there is no chance for confusion. It 
should be noted that the fact that X is 
observed and that the states space S is a 
random variable incorporates the concepts of 
perceptual and environmental uncertainty. 
Let us see how Heiner’s model differs from 
this conventional model. Heiner begins by 
considering the “right” and “wrong” times 
to use an action. The right and wrong times 
depend upon the repertoire, which in this 
case has a single action. Using his notation, 
the right conditions for action a occur with 
probability (e). For action a, the right 
conditions occur when the state S is 0; there- 
fore, 7(e) = p.” In Heiner’s paper, the term 
“right time” refers to uncertainty arising 
from the environmental variable only. The 
variable z(e) then cannot depend upon the 
distributional relationship between X and S. 
For an action a to be added to the reper- 
toire, there must be a value x of the random 
variable X where the action a is preferred to 
the action r. We will therefore restrict our 
attention to the situation where the random 
variable X = x. In Heiner’s framework, the 
right conditions for action a (ie, when S 
= 0) are correctly recognized with probabil- 


? Heiner states: “Depending on the likelihood of dif- 
ferent situations produced by the environment, the 
probabilities of the right or wrong time to select the 
action are written as v(e) and 1— r(e), respectively” 
(p. 565). 
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ity r(U).2 In our framework, r(U) equals 
p(X=x|S = 0). Similarly, the conditional 
probability of selecting the action a when it 
is actually the “wrong time,” w(U), in our 
model is given by p(X = x|S =1). The gains 
g(e) from selecting the action a under the 
right conditions are simply U(a,0)— U(7,0), 
while the losses /(e) from selecting a under 
the wrong conditions are U(a,1)—U(r,1). 
Note that when X=x, w(e)r(U) is equiv- 
alent to p(X=x|S=0)= p(X=x, S=0). 
Similarly, w(U)(1— 7(e)) = p(X = x, S =1). 

When will the action a be added to the 
repertoire of possible actions?—clearly when 
there is a value of X such that a would be 
` chosen. Rephrasing his reliability condition, 
this will occur when for some x, 


[U(a,0)—U(r,0)] p(S=0, X=x) 
+ [U(a,1)—U(r,1)] p(S =1, X=x) 20. 


If we divide by p(X= x) and rearrange 
terms, we find that for some x, it must be the 
case that 


U(a,0) p(X = x|S=0) 
+ U(a,1) p(X =x|S =1) 
= U(r,0) p(S =0|X=x) 
+ U(r,1) p(S=1|X=x). 


That is, an action a will be added for this 
repertoire only if there is a set of information 
for which it has higher expected utility than 
the action that is already in the repertoire.* 


3Heiner’ states: “The conditional probability for 
selecting the action when it is actually the right time is 
written r(U), where the likelihood of so doing depends 
on the structure of uncertainty, U = u(p, e)” (p. 565). 

4While Heiner’s concepts of g(e) and (e) are too 
amorphous to model in the more general case of an 
arbitrary repertoire, it seems reasonable to assume that 
his intent is for an action a to be considered only if 
there is some value of X such that the expected utility 
of a is greater than the supremum of the expected 
utility of all other actions in the repertoire. Footnote 18 
states performance “...may involve some kind of aver- 
age over actions and/or environmental conditions” (p. 
566), which certainly would suggest expected utility. He 
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This reliability condition appears to be 
identical to the condition that will arise out 
of a simple two-state expected utility-maxi- 
mization model: an action will not be con- 
sidered if there does not exist a situation 
where that action has expected utility that is 
at least as great as the other available ac- 
tions. 


II. Comments on Model Specification 


Heiner’s model, recast in these terms, seems 
to fit quite comfortably in the conventional 
framework of expected utility maximization. 
In many important respects, it gives results 
that appear to be identical to those of the 
expected utility-maximization model. How- 
ever, his approach does lead to some difficul- 
ties. 

First, his “right time/wrong time” analy- 
sis can lead to strange results when his two- 
action model is extended to include a third 
action. In particular, in his model it may 
never be the right time to do action dọ even 
when the expected utility of this action 
dominates that of the other two actions. 

If, for example, the repertoire consists of 
the actions and r, where U(qg,0)>0> 
U(r,0) while U(q,1)<0<U(r,1), then it 
would.seem that it would never be the right 
time for any action a, where U(a,0) < U(q,0) 
and U(a,1) < U(r, 1). If the probabilities that 
S=0 given X= 0 and that S=0 given X=1 
are strictly between zero and one, it is easy 
to construct choices for U(a,0), U(q,9), 
U(r,0), U(a,1), U(q,1), and U(r,1), such 
that U(g,0)>U(a,0)>0>U(r,0), U(q,1) 
<0 <U(a,1) <U(r,1), and where any rea- 
sonable observer would agree that action a 
dominates the actions q and r. The example 
can easily be constructed where, for either 
choice of X, the expected utility from choos- 
ing actions q and r is very negative while the 
expected utility when choosing action a is 
positive.’ 


also states that “g(e) and /(e) still represent the gain or 
loss in performance from correct or mistaken selections, 
respectively... .” 

5It is possible that Heiner intended for his argument 
to be used not in determining when an action should be 
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This problem in Heiner’s analysis results 
from having r(e) depend only upon the 
environmental variable. While e is the only 
argument of a() in Heiner’s paper, it is 
clear that this is a misspecification of the 
correct functional form; his variable p must 
also be included in w( ). To see this, note 
that the structure of uncertainty is repre- 
sented by U=u(p,e), and the conditional 
probabilities r(U) and w(U) are therefore 
also functions of both p and e. The uncondi- 
tional probability 7( ) must therefore also 
have both p and e as arguments to have a 
functional form consistent with u( ). 

But if r(e, p) is used in the reliability 
condition in place of (e), this will lead to 
problems of its own for Heiner’s later analy- 
sis. The right-hand term of the reliability 
condition will no longer be constant as p 
varies, violating an assumption he uses 
throughout the many examples of the paper.® 
Specification of a tolerance limit (see his 
p. 566, and Figure 1) now becomes prob- 
lematic, and it no longer becomes clear that 
“greater uncertainty [resulting from changes 
in p] will in general require a more inflexible 
structure of rules” (p. 574), since both sides 
of reliability ratio may change with a change 
in p. 


added to the set of actions, but when a decision rule 
should be added to a repertoire of existing decision 
rules. In our illustration, a decision rule would be a 
function from the range of X into some specified set A 
of what we have called actions. Since the right time in 
Heiner’s analysis is dependent only upon the uncer- 
tainty introduced by environmental variables, this would 
force the probability of it being the right time for a 
decision rule to be independent of the distributional 
relationship between the domain of the decision rule 
and the state of nature. This of course must lead to the 
same apparent contradictions as our earlier interpreta- 
tion of Heiner’s intent. 

éIt should be noted, however, that Heiner’s fnn. 18 
and 53, as well as the discussion in subsection E (p. 
575), suggest an interaction between e and p that is not 
present in the analytical framework of the paper itself. 

7There is also the issue of just what is meant by 
greater uncertainty. Nowhere in the paper is there pre- 
sented a dynamic framework to show how the repertoire 
will change as uncertainty changes. His analysis as 
presented is for given levels of uncertainty, and does not 
contain a dynamic structure. 
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The rationale for using p and e rather 
than just one (noisy) information variable, 
such as X in the above example, is unclear. 
Both p and e are attacking the same factor, 
that of noise in the information. Either the 
environment is becoming less clear, so e is 
increasing, or the ability of the individual to 
extract information is diminishing, so p is 
decreasing. Either the world is growing darker 
or the individual’s vision is dimming. Both 
situations lead to exactly the same result for 
the model: there is more noise in the infor- 
mation variable. This situation is easily 
treated in the more conventional model where 
the individual cannot observe p(S=s) di- 
rectly, but can only observe p(s|x). Adding 
noise simply requires a reevaluation of ac- 
tions, as X becomes more noisy, there may 
be some actions that decline in expected 
utility for those values of X where they 
might have been taken, and they will then be 
dropped from consideration in the reper- 
toire. 


III. Does Increased Uncertainty Necessarily 
Lead to a More Restricted Set of Actions? 


While Heiner’s principal thesis is that 
uncertainty leads to a reduced set of possible 
actions, it is actually equally plausible that 
some uncertainty will increase the total num- 
ber of actions in the repertoire. It may be 
that with uncertainty, the actions currently 
in the repertoire remain optimal in some 
cases while other actions now become better 
in other cases. To illustrate this point, con- 
sider a single two-state, three-action exam- 
ple. Let U(a,, s1) > U(ao, 81) > Ula, 51), 
and U(az, 5.) > U(ao, $2) > U(a,, s2). Thus, 
dy is an “insured” action that leads to mod- 
erate utility in both states. Suppose X can 
take on three values, x), xı, and x,, and 
further, that p(s,|x9) = p(s,|x,)=.99, and 
P(s2|x2.)=.99. Here there is little uncer- 
tainty, and it is easy to find values of U( ) 
which preserve the above inequalities and 
which will lead to the individual selecting 
action a, when X = x, or X = x, and select- 
ing a, when X,. Now suppose we introduce 
more uncertainty by letting X be a weaker 
signal of the true state. If p(s,|x,)=.99, 
P(S52|X2) =.99, while p(s,|x9) =.5, it is clear 
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that the values of U( ) may be such that a, 
will now be selected when X= x. Thus, 
more uncertainty will lead to a richer set of 
actions. 


IV. Does A Restricted Set of Actions Imply 
More Predictable Behavior? 


While Heiner’s model can be recast, and 
perhaps even benefited, in the conventional 
framework, he may consider the key implica- 
tions he draws from the model to be even 
more important than the model itself. As his 
title suggests, his thesis is “that uncertainty 
becomes the basic source of predictable 
behavior.” This thesis does not seem to fol- 
low from the implications of his analysis, 
however. The conclusion that he appears to 
try to draw in his analysis is that uncertainty 
leads to a restriction of the size of the reper- 
toire of actions. It is not at all clear that 
choosing from a smaller set of actions leads 
to behavior that is more predictable. We 
would view predictability as coming from 
observations coinciding with the model in 
question. A restricted set of actions will not 
be predictable if the model of behavior sug- 
gests a large set of actions should be used. 

Heiner fails to give a definition of predict- 
ability, and the concept of predictability that 
is central to his conclusions does not appear 
within his analytical framework. It is there- 
fore difficult to address his claims regarding 
predictability directly. But as a simple illus- 
tration of the problem of making the leap 
from restricted behavior to predictable be- 
havior, imagine an economist who models an 
agent’s behavior as a function of some infor- 
mation variable X, and finds the optimal 
decision rule is to choose an action a, such 
that a=x, x=1,...,10. If the individual 
follows the more restrictive set of actions, 


Intuitively, what is happening is that as the perfor- 
mance of the repertoire drops, that drops the standard 
of performance the individual compares new actions to, 
and lowers the tolerance limit. The reliability is lowered 
enough so a new action can be introduced the reper- 
toire. 
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a=3 for x=1,...,6 and a=7 for x= 
7,...,10, will his behavior be more predict- 
able?? 

These comments notwithstanding, we do 
not intend to discard the notion that uncer- 
tainty may lead to more inflexible or rule- 
bound behavior. Rather, we are suggesting 
some difficulties with Heiner’s particular ap- 
proach. Indeed, in our forthcoming paper, 
we have shown that a particular type of 
uncertainty, uncertainty which is not cap- 
tured by the individual’s model or world 
view, may lead to coarse decision rules, deci- 
sion rules which do not make fine adjust- 
ments to information, and which therefore 
appear to be rigid or rule bound. With this 
uncertainty, an observer viewing the individ- 
ual’s behavior and comparing that behavior 
with the behavior which would be predicted 
by the individual’s model will find unac- 
countable invariance to information: while 
the model indicates a fine adjustment to 
changes in information, the agent will be 
unaccountably coarse in his response. We 
agree with Heiner that such unexplained 
rigidity is a major problem in economic the- 
ory. And, as the theory becomes more 
sophisticated, the gap between the fine-tuned 
response that is predicted and the coarse 
response observed becomes more trouble- 
some.!° 


V. Conclusion 


Heiner’s claims are bold and wide-ranging. 
But his model does not appear to differ from 
the classical optimization model in the way 
that leads to the conclusions of restricted 
variability of behavior he wishes to draw. 
Furthermore, it remains unclear whether re- 
stricted variability of actions will lead to the 


°On a more concrete level, consider schizophrenic 
behavior. Although typically characterized by a very 
limited set of actions, and actions that remain unchanged 
for wide variations in information, this behavior is ex- 
tremely difficult to predict; it appears almost random in 
its relationship to the information received. 

10 This problem with complexity is mentioned early 
in his fn. 4 (p. 561). 


VOL. 75 NO. 3 


greater predictability of behavior he implies. 
The true nature of his contribution might be 


easier understood if his analysis is placed in” 


a more conventional model. In this way, it 
will also be easier to actually apply his claims 
` to the existing models, and verify the validity 
of the many examples he presents in his 


paper. Our attempt in this comment has 


been to provide some aid in this regard. 
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Predictable Behavior: Comment 


By ROGER W. GARRISON* 


In a recent paper in this Review (1983), 


Ronald Heiner identifies “ uncertainty in dis- 


tinguishing preferred from less-preferred be- 
havior” (p. 561) as the sine qua non of pre- 
dictable behavior. Examples drawn from di- 
verse disciplines (physical chemistry, biology, 
economics, and others) are evidence of the 
scope and richness of this insight. Yet, when 
the most basic law of economics, the Law of 
Demand, is reformulated in terms of Heiner’s 
uncertainty-based behavior, the analysis be- 
comes suspect. It fails to allow for the theo- 
retical possibility of a Giffen good. The pur- 
pose of this comment is to argue that Heiner 
claims, at the same time, too much and too 
little for his new analytical framework. He 
claims too much by insisting on an un- 
qualified inverse relationship between price 
and quantity demanded; he claims too little 
by failing to show how the qualifications 
needed in his own analytical framework 
parallel and complement the usual qualifica- 
tions of standard price theory. Reconciling 
Heiner’s Law of Demand with the more con- 
ventionally conceived Law of Demand can 
serve to defend standard price theory and to 
increase our confidence in the remainder of 
Heiner’s analysis. 


I. Allowance for the Special Case 
of the Giffen Good 


The Giffen good, whose existence in the- 
ory is rarely denied but whose existence in 
reality is in serious doubt, constitutes an 
exception to the general Law of Demand: an 
increase in price is accompanied by an in- 
crease, rather than a decrease, in the quantity 
demanded. This paradoxical price-quantity 
relationship is conventionally explained in 
terms of the relative strengths of the sub- 


*Assistant Professor of Economics, Auburn Univer- 
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stitution effect and the income effect associ- 
ated with a given price change.' If the in- 
come effect is opposite in sign and greater in 
magnitude in comparison to the substitution 
effect, price and quantity demanded will 
move in the same direction, and the good is a 
Giffen good. Acceptance of the conventional 
construction of demand curves, which ac- 
counts for both substitution effects and in- 
come effects, is an implicit admission of the 
possibility of a Giffen good—however un- 
likely its occurrence in reality. (By contrast, 
Heiner claims to have formulated the Law of 
Demand “without any qualification for in- 
come effects...,” p. 580.) 

To qualify the Law of Demand with an 
allowance for the special case of the Giffen 
good is to recognize the general limitations 
of the ceteris paribus assumption. If, in deriv- 
ing the demand curve for a particular good, 
the ceteris paribus assumption is invoked in 
the strictest sense (which fixes income as well 
as all other prices, quantities, and expendi- 
tures), the resulting demand curve is a rect- 
angular hyperbola.” That is, strict fixity in 
all other markets, including the “market” for 
cash balances, would leave as a residual a 
fixed expenditure in the market whose de- 
mand curve is being derived. To avoid this 
trivial result, numerous changes throughout 
other markets, each of negligible magnitude, 
are allowed for under the assumption of 
ceteris paribus. This permits the derivation 
of a nontrivial, downward-sloping demand 
curve. 

The Giffen good is the result of cir- 
cumstances under which the ceteris paribus 
assumption, even in the less-than-strict sense, 
cannot hold. For the income effect to be 
large enough to more than nullify the sub- 
stitution effect, the good in question not only 
must be an inferior good but also must con- 


1See, for example, George Stigler (1966, p. 65). 
? This problem with the ceteris paribus assumption is 
pointed out by Milton Friedman (1976, pp. 22-23). 
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stitute a substantial portion of the buyers’ 
budgets. Grain or potatoes in underdevel- 
oped economies are the most likely kind 
of goods to fulfill such specifications (see 
Stigler, 1947). Under these circumstances it 
is logically impossible to impound all other 
nonnegligible price and quantity changes in 
the ceteris paribus assumption. Such changes 
can be so substantial as to constitute a sub- 
stantial change in real income whose effect, 
in theory, may outweigh the substitution 
effect. Alternatively stated, the consumers of, 
say, potatoes are so impoverished by a rise in 
the price of potatoes that they must even 
further restrict their consumption to this in- 
ferior good. As will be seen, this alternative 
statement allows us to see how the limi- 
tations of the ceteris paribus assumption im- 
plicit in Heiner’s framework makes equal 
allowance for the existence, at least in the- 
ory, of the Giffen good. 


Wi. Ceteris Paribus in Heiner’s Framework 


In the analytical framework offered by 
Heiner, uncertainty in distinguishing be- 
tween preferred and less-preferred behavior 
manifests itself as a gap between the “com- 
petence” of an economic agent and the “dif- 
ficulty” in selecting the most preferred 
behavior (see his p. 562). The competence- 
difficulty gap, or C-D gap as Heiner calls it, 
forms the backdrop for the behavior of eco- 
nomic agents. Gains to behavior modifica- 
tion are attenuated by the probability that 
the environmental conditions which would 
justify such modifications exist and are cor- 
rectly perceived; losses are similarly at- 
tenuated. Under conditions of uncertainty 
economic agents modify their behavior only 
when the prospective attenuated gains out- 
weigh the prospective attenuated losses. 
Heiner summarizes the implicit decision rule 
with an inequality that relates the perception 
probabilities, which he calls the “reliability 
ratio,” to the actual occurrence probabilities 
appropriately multiplied by the gain and loss 
functions, which he calls the “tolerance limit” 
(p. 556). Only when the reliability ratio ex- 
ceeds the tolerance limit will economic agents 
actually modify their behavior. 

The application of this decision rule to an 
environment in which prices are changing is 
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straightforward. A change in the price of a 
particular good will change the gain and loss 
functions associated with buying that good. 
Given the C-D gap, a fall in price will re- 
verse the inequality for some economic agents 
causing additional agents to become buyers 
and existing buyers to buy additional quanti- 
ties of the good. (Heiner’s reasoning is slightly 
different from but compatible with my own: 
“a higher price requires purchasing behavior 
to be more reliable, which can be achieved 
only by reducing the probability of purchase” 
p. 580.) 

It is important to recognize that in Heiner’s 
framework the size of the C-D gap is im- 
pounded in a ceteris paribus assumption. Be- 
cause it is difficult to even imagine a cir- 
cumstance in which the competence of the 
agent and the difficulty in deciphering the 
environment move in the same direction and 
by the same “amount” (such that the C-D 
gap remains constant), the ceteris paribus 
assumption should be taken to mean that 
both C and D remain unchanged. In typical 
circumstances this assumption is fully war- 
ranted. There is no reason to believe that a 
change in a particular price has any discern- 
ible effect on either the complexity of the 
economic environment or the agent’s com- 
petence to deal with it. Heiner’s analysis is 
on as solid ground as standard price theory. 

But paralleling the standard theory of de- 
mand, the Giffen good is associated with an 
atypical circumstance in which Heiner’s 
ceteris paribus assumption cannot be main- 
tained. When impoverished consumers are 
faced with an increased price in the one 
staple that makes up a large portion of their 
budgets, their choice set is affected in a non- 
negligible way. In the framework of standard 
price theory, we would say that their real 
incomes have been substantially reduced; in 
Heiner’s framework, we would say that the 
complexity of the environment, and hence 
the difficulty in deciphering it, has been re- 
duced. There is no reason to believe that the 
agents’ “competence” has changed, but be- 
cause of the new relationship between their 
incomes and the higher price of the staple 
good, their newly preferred behavior may 
become starkly clear: they must further limit 
their consumption to the staple good. Thus, 
the C-D gap, which must remain constant if 
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Heiner’s derivation of the Law of. Demand is 
to yield unambiguous results, has actually 
‘been reduced in a nonnegligible way ‘as a 
result of the price increase. Although this 


reduction of the C-D gap does not, by itself, © 


imply .that agents will necessarily buy more 
as a result of a price increase, it does allow 
us to reconcile Heiner’s analysis with the 
theoretical possibility of a Giffen good... 


IH. Conclusion 


Heiner makes the claim that in the simplic- 
ity of his logic is a “clear, unambiguous 
implication of the Law of Demand, which we 
have never been able to derive with tradi- 
tional optimizing methods” (p. 580). But al- 
lowing for the possibility. of a Giffen good 


. does not constitute a shortcoming of tradi- 
tional methods; this -theoretical possibility, | 


rather, must be allowed for in the traditional 
theoretical framework and in any other theo- 
retical framework, including Heiner’s. I have 
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shown that.by focusing on the ceteris paribus 
assumption and its limitations, the Giffen 
good can be accommodated in Heiner’s the- 
ory in a way that parallels the accommo- 
dation made in standard price theory. In 
both theoretical frameworks we can be sure 
that the Law of Demand holds only to the 
extent that the underlying ceteris paribus as- 
sumptions can be maintained. 
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Predictable Behavior: Reply 


By RONALD A. HEINER* 


Richard Bookstaber and Joseph Langsam 
(1985), along with Roger Garrison (1985), 
have questioned certain parts of my paper 
(1983; hereafter called the “Origin” paper) 
wherein I suggested a new framework for 
explaining behavior. While my reply must 
inevitably focus on points of misunderstand- 
ing, nevertheless I would like to express ap- 
preciation for their comments. Moreover, er- 
rors on their part are partially due to the 
very brief development of formal theory in 
the paper. 


I. Comparing Reliability Theory with 
the Conventional Framework 


Bookstaber and Langsam begin by ques- 
tioning whether reliability analysis extends 
the conventional decision theory framework. 
This issue is partially dealt with in my recent 
sequel to the Origin paper (1985c). I here 
focus on a key related topic not developed in 
that paper. To do so, think of the following 
conceptual scheme: A = the set of choosable 
actions, where individual actions may be 
randomized strategies over a set of more 
basic actions; B= the subset of A repre- 
senting an agents behavior; y(Z)= the 
set of consequences resulting from actions 
Z C A, where individual consequences repre- 
sent alternative probability distributions over 
a set of elementary events or outcomes; 
C'(y(Z)) = the consequences chosen from 
y(Z) according to a choice function C’, where 
i refers to the type of choice function. C’ 
might be a standard expected utility function 
or a “nonexpected utility” function recently 


*Member, 1984-85, The Institute for Advanced 
Study, Princeton NJ 08540; and Department of Eco- 
nomics, Brigham Young University. 

'The Origin paper focused on broad conceptual is- 
sues and related applications, thereby shrinking mathe- 
matical details to a minimum. For further modeling and 
experimental analysis see my 1984, 1985a,b,c papers. 
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developed by Machina, Chew, Fishburn, 
Loomes and Sugden, etc. (see Mark Ma- 
china, 1983). 

Within this framework, the maximizing 
postulate is that agents act “as if” the conse- 
quences resulting from their behavior are 
selected from the set of choosable conse- 
quences y( 4) according to a choice function 
C$; that is, 


(1) y(B) =C'(y(A)). 


In other words, theory about C! is con- 
nected to observed behavior by postulating 
equality (1). But what happens if we discover 
behavior for which equality (1) fails to hold? 
This may already be the case for certain 
provisionally verified behavior patterns (such 
as framing effects, probability ambiguity 
effects, preference reversals, etc.; see Ma- 
china). How are we to deal with such possi- 
bilities? A typical response might be to intro- 
duce more subtle curvature assumptions or 
additional utility variables into a CÝ func- 
tion. Yet attempting to reestablish equality 
(1) in this way can do so only by steadily 
weakening the explanatory power of the the- 
ory. With this issue in mind, let us consider 
the reliability condition for an action a € A, 


l-r, 


Ta 


a 


8a 





(2) 


a? 


where r, = p(a|R,) Wa= p(alW,), Ta= 
p(R,), 1-7, = p(W,),; R,= the “right” 
conditions for which selecting action a will 
at least maintain or raise performance com- 
pared to selecting only other actions besides 
a; W,= the “wrong” conditions for which 
selecting action a will reduce performance 
compared to selecting only other actions be- 
sides a; l, = the “loss” in performance when 
action a is selected under the wrong condi- 
tions W; g,= the “gain” in performance 
when action a is selected under the right 
conditions R,. 
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As discussed in the Origin paper, the ratio 
r,/W, measures agents’ “reliability” in se- 
lecting action a (i.e., their ability to select 
action a under the right conditions R, 
without mistakenly selecting it under the 
wrong conditions W,). The formula for T, 
represents the minimum required reliability 
or “tolerance limit” that must be satisfied 
before agents can benefit from allowing 
themselves the option of choosing action a 
(i.e., from allowing themselves the flexibility 
to select action a along with other choosable 
actions). 

Next consider how standard theory de- 
termines which actions to select. This is done 
by using an optimal decision rule, B*: X > 
A, that specifies how agents react to mes- 
sages from a set of information X by choos- 
ing actions in their behavior repertoire A. 
Equality (1) implies B* selects actions if and 
only if they maximize (according to a choice 
function C‘) the “posterior” attainable per- 
formance contingent on received informa- 
tion. That is, B* always selects an action 
a when messages are received for which 
it maximizes the posterior attainable per- 
formance contingent on receiving those 
messages (where such messages together 
represent the set R, defined above); and 
conversely, B* never selects action a when 
messages are received for which it does not 
maximize posterior attainable performance 
(where the latter messages represent the com- 
plement to R, defined by W,= X—R,). 
Thus, B* or equality (1) implies r,=1 and 
w, = 0 for all actions in A. Consequently, so 
long as equality (1) is assumed, r, and w, can 
only assume the values 1 and 0, respectively. 

In contrast, reliability theory does not as- 
sume equality (1), but instead uses a choice 
function C! to determine the size of the gain 
and loss variables (g, and /,) of the toler- 
ance limit T, (see my 1984 paper for a 
precise discussion). Using a C’ function in 
this way implies no restriction on the r, and 
w, Probabilities, thereby allowing one to in- 
vestigate the larger set of possibilities defined 
by the inequality 0 < w,, 7, <1. On the other 
hand, the above analysis implies equality (1) 
will in general be violated (except at the 
boundary of the preceding inequality). This 
conclusion can be formally stated by letting 
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B®! denote the decision rule derived from a 
choice function C’ using the reliability con- 
dition. The following inequality can then 
arise, 


(3) y(B“) #C(y(A)). 


Now think of this in terms of the above 
mentioned experimental violations to equal- 
ity (1). Inequality (3) means that the proper- 
ties of choice functions like C' do not neces- 
sarily carry over to the behavior B“ derived 
from them with the reliability condition (i.e., 
Cİ and B“ do not necessarily have the same 
properties). Consequently, evidence that ob- 
served behavior violates equality (1) no longer 
contradicts using a CÌ function to theoretically 
explain behavior.2 Instead, inequality (3) 
opens up the general possibility of modeling 
how and under what conditions the proper- 
ties of BC! will deviate systematically from 
those satisfied by Cİ. We can thereby retain 
the key analytical features of existing choice 
functions, yet use them to explain why ob- 
served behavior may fail to satisfy those 
same properties (see my 1984 paper). 

The above discussion also applies to 
Bookstaber and Langsam’s attempt to recast 
the reliability condition in terms of the con- 
ventional decision framework. They intro- 
duce so-called “perceptual uncertainty,” but 
still in the traditional form represented by 
likelihood functions that give the probability 
of observing particular messages under dif- 
ferent states of the environment. This leads 
them to argue that the p and e variables? 
introduced in the Origin paper are unneces- 
sary for describing uncertainty. Standard 
theory suggests this view because (as dis- 


For example, observed violations of the Indepen- 
dence Axiom no longer contradict using an expected 
utility function to explain behavior. 

3The p variables refer to agents’ decision skills in 
reacting to information, and the e variables to the 
complexity-stability of their environment. Both sets of 
variables can be divided into subcategories. For exam- 
ple, the p variables include perceptual skills in observing 
and encoding potential information, cognitive skills in 
processing encoded information and deciphering how to 
respond to it, and execution skills in implementing 
behavior strategies suggested by the first two skills. 
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cussed above) it assumes agents optimally 
respond to information (i.e., standard theory 
models the perfect response to imperfect in- 
formation). 

However, no matter how rigorous and gen- 
eral such theory might appear, it only allows 
the r, and w, probabilities to be 1 and 0, 
respectively.* In contrast, the reliability con- 
dition enables one to investigate possibilities 
that extend well beyond the statistical prop- 
erties of how information imperfectly reveals 
the environment. Consequently, giving up 
equality (1) or B* does not mean we are left 
without a theory. Rather it simply means we 
investigate the consequences of r, and w, away 
from the boundary values of 1 and 0. Finally, 
note that we still have at our disposal major 
portions of existing statistical and utility 
theory to formally analyze how these proba- 
bilities change under different conditions. 
We can thereby model behavior without 
the maximizing postulate, yet still use the 
major analytical tools traditionally associated 
with it.’ 


II. Uncertainty and Predictable Behavior 


Let us next turn to another issue in 
Bookstaber and Langsam’s comment about 
the appropriate meaning of predictable be- 
havior. They suggest a predictability crite- 
rion which asks whether a behavior pattern 
is predicted correctly by an agent’s theoreti- 


4One can also use likelihood functions of standard 
theory to measure the reliability of information used by 
agents (where the probabilities involved are unrestricted 
between 0 and 1). However, these probabilities do not 
measure agents’ reliability in responding to information. 
See my 1985c paper for a two-stage reliability formula 
that combines both sources of uncertainty (from imper- 
fect information and imperfect response to information). 

5This also applies to using maximizing tools. For 
example, first-order conditions can be developed by 
differentiating r, and w,. However, doing so is redun- 
dant unless these probabilities can deviate from 1 and 0, 
which is possible only if decision rules besides B* are 
used (otherwise the derivatives of r, and w, would 
always equal zero). In conceptual terms this means we 
can use r, and w, to derive optimizing conditions that 
are conditional on agents’ true decision skills instead of 
having to abstract from them by assuming equality (1) 
or B* (see my 1985a paper). 
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cal model of what behavior (so that behavior 
mistakenly predicted by the model becomes 
unpredictable to the agent). By this criterion, 
someone with a faulty ‘theory of planetary 
movement would regard their behavior as 
“unpredictable?” even though their rigidly 
patterned celestial movements might be the 
very motivation for constructing the theory 
in the first place. As such, Bookstaber and 
Langsam’s criterion confuses the difficulty of 
an observer detecting recurrent pattern in 
behavior with the difficulty of successfully 
explaining such pattern. 

I do not wish to argue about what is the 
“correct” definition of predictability, except 
to say that I have the former idea (detecting 
recurrent pattern) in mind. This can be for- 
malized by entropy measures used in statisti- 
cal mechanics and information-cybernetics’ 
theory. Let h, denote the probability of 
selecting action a, h,= p(a). Then agents’ 
behavioral entropy equals the following 
sum over actions in A, E? = — Zh, logh,. 
E® increases as the number of actions agents 
might select increases, but no single action is 
frequently chosen (reaching a maximum 
when all actions are equally likely to be 
selected; see Claude Shannon and Warren 
Weaver, 1963). Entropy measures have been 
extensively analyzed in several fields, thus 
enabling a number of key theorems and rela- 
tionships to be readily accessed for new ap- 
plications (for some examples, see my 1985c 
paper). 

I now turn to the main thesis of the 
Origin paper whose validity is questioned by 
Bookstaber and Langsam; namely, the rela- 
tionship between uncertainty and predictable 
behavior. To do so, let p denote the set of all 
r,/ Wa ratios for choosable actions in A. The 
set p describes an agent’s reliability in re- 
acting to information about when to select 
specific actions. The special case where agents 
are perfectly reliable is denoted p°, meaning 
the r,/ w, ratios are all infinite. p is said to 
be bounded if the reliability ratios of each 
action do not exceed a finite upper limit. In 
the case of p™, agents still face “risk” due to 
imperfect information, but no additional un- 
certainty is involved. The term “uncertainty” 
thus refers to the case where agents’ reliabil- 
ity p is bounded. In addition, let pọ! denote 
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the other extreme case where agents are com- 
pletely unable to distinguish right from wrong 
information for selecting different actions (so 
that they are equally likely to select actions 
under either W, or R,). Thus, p' means 

-4,/W, =1 for all a. The reliability sets de- 
scribe a range of uncertainty possibilities, 
beginning with p' at one extreme, and pro- 
ceeding through intermediate cases where p 
is still bounded, finally limiting on p° where 
only imperfect information remains. 

Next consider the example constructed in 
Section III of Bookstaber and Langsam’s 
comment. They introduce more risk (ie, 
noisier information) in order to selectively 
reduce the performance achievable with 
two out of three possible actions, thereby 
expanding an agent’s repertoire to include a 
third action. This is an instance of a more 
general possibility whereby two or more ac- 
tions initially outperform another action for 
all potentially received information, but 
eventually fail to do so as the achievable 
performance from them drops sufficiently 
(due to worse information as in Bookstaber 
and Langsam’s example, or because agents 
become less reliable at using information). 
Conversely, an action may initially dominate 
two or more other actions but fail to do so as 
agents have better information about when 
to select other actions or more reliably re- 
spond to such information. 

It is possible that the transition from 
selecting a given action to selecting other 
ones may temporarily have agents benefiting 
from selecting all of them (i.e., their reper- 
toire may initially expand to include a given 
action plus other ones before dropping out 
the former action; and vice versa). Conse- 
quently, such a transition may not always be 
monotonic. Note, however, the full transition 
necessarily involves a net shift between a 
given action and at least two other ones. This 
is because at least two other actions are 
needed to outperform a given action. If only 
one other action was involved, it would have 
to outperform the given action for all poten- 
tially received messages (thereby preventing 
that action from being selected in the first 
place). 

The above considerations suggest that a 
pattern may emerge if we do not restrict 
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ourselves to special examples involving only 
small numbers of actions. Such is in fact the 
case. Two results can be proved with general 
assumptions about the relative numbers of 
different kinds of actions and how the per- 
formance resulting from them varies under 
different conditions.® 

These results are briefly described as fol- 
lows. Given agents’ reliability in responding 
to information specified by p, individual ac- 
tions are added to their behavioral repertoire 
only if the reliability condition for selecting 
them is satisfied. Conversely, actions can be 
deleted if at some point the reliability condi- 
tion fails to hold. Additions and deletions 
continue until no excluded action satisfies 
the reliability condition and no included ac- 
tion violates it.” Finally, let E(p) denote 
the behavioral entropy resulting from this 
process for any given p. One can then prove 
two basic results: 

A. Agents’ behavioral entropy E?(p) 
will drop from an initially positive level as p 
changes sufficiently toward p'; and con- 
versely, E¥(p) will increase as p shifts suffi- 
ciently toward p”. 

B. E*(p) is bounded if and only if p is 
bounded. 

The results A and B describe a general 
pattern where sufficient changes in the reli- 
ability of responding to information will 
strictly raise or lower behavioral entropy 
away from its initial level. However, the shift 
between successively higher or lower entro- 


Tn particular, there must be enough variety of per- 
formance from different actions for there always to be a 
potential benefit from selecting more actions; there can 
only be a finite number of actions able to outperform 
another set of actions more often than a given positive 
fraction of the time, and the gains and losses from 
selecting individual actions cannot become arbitrarily 
large or small relative to each other. 

7The order of adding or deleting particular actions 
need not be specified, or they can occur statistically (for 
example, the probability of adding or removing individ- 
ual actions may depend on how much performance 
would change by doing so compared to that caused by 
adding or removing other actions). The theorem holds 
so long as the process cannot indefinitely add actions for 
which the resulting gain in performance is arbitrarily 
small compared to that of other actions which also 
satisfy the reliability condition but have not yet been 
included. 
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pies may not always be monotonic. Never- 
theless, result B makes clear that is the 
boundedness of p (i.e., the presence of uncer- 
tainty) which limits agents’ behavioral en- 
tropy. Thus, while the effects of uncertainty 
may not be continually monotonic, we can 
still regard uncertainty as the source of pre- 
dictable behavior in the following sense:® 
without uncertainty affecting agents’ deci- 
sions, recurrent pattern in their behavior 
(noticeable to an observer because E*(p) is 
bounded) would not arise in the first place.’ 

Let us now briefly turn to two remaining 
points of lesser importance. 

1) Bookstaber and Langsam argue that 
the reliability model is misspecified by not 
putting an agent’s perceptual variables p into 
the /,,g,,%, components of the tolerance 
limit T, (as first stated on p. 566 of the 
Origin paper). The possibility of p variables 
affecting these components is, however, sug- 
gested later in the paper (see fnn. 18, 15; and 
p. 575). Noting the omission of p from the 
initial specification is nevertheless a valid 
point. However, Bookstaber and Langsam 
also claim this omission produces substantive 
problems. This is mistaken. Explicitly put- 
ting p into T, simply makes clear that it may 
potentially affect both sides of the reliability 


®Results A and B imply nonmonotonic effects of 
changing uncertainty are local deviations from a larger 
pattern that must nevertheless still hold. Consequently, 
instances of nonmonotonic effects like Bookstaber and 
Langsam’s example do not contradict the basic relation- 
ship between uncertainty and predictable behavior. 
However, their example is still helpful in suggesting the 
need to qualify the intuitive language of the Origin 
paper. Accordingly, A and B specify the qualification 
while still affirming the paper’s main thesis. 

°The Origin paper also described the effects of uncer- 
tainty (see pp. 567-68) in terms of “behavioral rules” 
that restrict decision flexibility away from actions ap- 
propriate only for rare situations; or conversely, toward 
actions adapted to recurrent or “typical” conditions. An 
ambiguity may arise about the dual meaning of flexibil- 
ity. Actions adapted to typical conditions can be de- 
scribed as “flexible” in handling a wide range of condi- 
tions (except unusual events that infrequently arise). In 
contrast, actions adapted only to infrequent conditions 
might be called “situation-specific” actions. Thus, be- 
havioral inflexibility (away from situation-specific ac- 
tions) also means agents flexibly adjust to (only the 
recurrent features of) their environment. The above was 
motivated by helpful discussions with Richard Langlois. 
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condition, as already the case for the e vari- 
ables.!° (Note that this does not mean both . 
sides of the reliability condition are notice- 
ably or equally affected by every p or e 
variable.) 

2) In Bookstaber and Langsam’s Section 
II, an example with three actions is con- 
structed; where there always exist states in 
which a first action is outperformed by one 
of the remaining two actions. This leads them 
to mistakenly interpret right and wrong cir- 
cumstances (R, and W,) to imply that only 
the remaining two actions can be chosen. 
However, R, and W, are not defined relative 
to the maximum potentially achievable per- 
formance from selecting other actions, but 
instead relative to that achievable given im- 
perfect information and the reliability of re- 
sponding to that information. Consequently, 
Bookstaber and Langsam’s conclusion (that 
the reliability condition would not allow the 
first action to be chosen) is mistaken. 


Il. The Law of Demand 


Standard choice theory shows that an opti- 
mizing consumer can benefit from buying 
more when prices rise (called a Giffen re- 
sponse, or G-response) instead of always 
buying less (the latter response called the 
“Law of Demand,” or L-response). How- 
ever, the possibility of a G-response is 
usually ignored for practical purposes, 
largely because no credible evidence of 
Giffen behavior has even been documented 
(the Irish potato case notwithstanding; see 
Gerald Dwyer and Cotton Lindsay, 1984). 
Moreover, standard theory also suggests G- 
responses are unlikely since they can theo- 
retically occur only for inferior goods that 
absorb more than a small fraction of con- 
sumers’ total incomes. Nevertheless, a rea- 


10As already mentioned above in Section I, Book- 
staber and Langsam try to show that “noise in the 
information variable” can simulate the effects of both 
the p and e variables. However, if noisy information 
could really simulate e (and e can affect both sides of 
r,/W,>T,) then the components of T, must thereby 
also depend on noisy information. This conclusion con- 
tradicts the opposite claim in Section I of their paper 
(that 7, cannot be affected by noisy information). 
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sonable interpretation of the theory would 
have to allow G-responses to be optimal at 
least some small fraction of the time (say, on 
the order of 3-5 percent of agents’ reactions 
to different price changes over time). 

Standard theory assumes agents are per- 
fectly reliable at detecting when G-responses 
are more preferred than L-responses (corre- 
sponding to p° as defined in Section II). 
Suppose, however, agents’ decision skills are 
not sufficient to behave in this fashion. In 
particular, suppose agents are involved in an 
ongoing sequence of reactions to future price 
changes. A large number of interdependent 
factors affect the circumstances of individual 
price changes. For example, different com- 
modities may be involved; spendable income 
or longer-term wealth may be different from 
one case to the next; the relative prices of 
other goods may be different; various psy- 
chological factors affecting their tastes may 
have changed, or ongoing experience with 
new consumption patterns may have altered 
previous tastes; the relative amounts spent 
on particular commodities may be different, 
including the one whose price changed; etc. 

Note the last possibility. The fraction of 
income spent on particular goods may vary 
from case to case. Such variation is thus part 
of a large number of factors whose variation 
jointly contribute to the overall .complexity 
of deciding how to respond to changing prices 
over time. Consequently, the difficulty of the 
decision problem is not defined assuming 
any given proportion of income spent on 
particular goods, but instead already incorpo- 
rates potential changes in this proportion as 
one of its many determining factors. 

Now compare this with Garrison’s analy- 
sis. He assumes the fraction of income spent 
is like an exogenous parameter altering the 
difficulty of the decision problem from one 
case to the next, thereby violating implicit 
ceteris parabus assumptions of the Reliabil- 
ity Condition. This mistaken impression 
comes from viewing each price response in 
isolation (thus, permitting all sorts of changes 
in particular factors to possibly violate 
ceteris parabus assumptions). Once these 
isolated reactions are seen as part of a larger 
ongoing decision problem, the difficulty of 
such a dynamic problem must incorporate all 
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potential variations of decision factors that 
might appear in each specific instance. 

This is the case even if a larger fraction 
of income spent increases the chance that 
G-responses are more preferred than L- 
responses (as possible for inferior goods). 
Such a criterion is not sufficient, but at best 
only necessary for G-responses to be more 
preferred. As already indicated, many other 
factors also affect when this is actually the 
case. Agents thus still face a nontrivial deci- 
sion problem even for a subsequence of price 
reactions involving only goods that occupy 
sizable proportions of their future incomes. 

I conclude with the following question: 
how can standard theory imply G-responses 
are optimal for some positive fraction of 
agents’ ongoing price reactions, yet no stable 
frequency of Giffen behavior has been em- 
pirically discovered? Recall that h, = p(G) 
is the chance of selecting a G-response, and 
= P( Rg) is the-chance of right conditions 
for G-responses (i.e., when they are actually 
more preferred than L-responses). 

Standard theory implies agents select G- 
responses exactly as often as they are more 
preferred than L-responses, so that hg/% 
=1 regardless of the size of aç. On the other 
hand, when p is bounded, it can be shown 
for any action a that h,/7,-0 as m, >Q. 
That is, the chance h, of selecting an action 
must get arbitrarily small compared to the 
chance 7, of appropriate circumstances for 
selecting it as the latter probability gets 
smaller and smaller. Applying this to G- 
responses, we can easily have hg vanishingly 
small compared to 1, just in the case where 
standard theory implies a is small but still 
positive. The latter result can be intuitively 
summarized as follows: the Law of Demand 
is a “behavioral rule” that would not have 
arisen if agents had the decision skills as- 
sumed in conventional choice theory (i.e., the 
extremely high predictability of the law owes 
its existence to uncertainty not present within 
this framework). 
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Auditors’ Report 


February 22, 1985 


Executive Committee 
The American Economic Association 


We have examined the balance sheets of The American Economic Association as of 
December 31, 1984 and 1983, and the related statements of revenues and expenses, changes in 
general fund and restricted fund balances and changes in financial position for the years then 
ended. Our examinations were made in accordance with generally accepted auditing standards 
and, accordingly, included such tests of the accounting records and such other auditing 
procedures as we considered necessary in the circumstances. 

In our opinion, the financial statements referred to above present fairly the financial 
position of The American Economic Association as' of December 31, 1984 and 1983, its 
revenues and expenses and the changes in its financial position for the years then ended, in 
conformity with generally accepted accounting principles applied on a consistent basis. 


Touche Ross and Co. 


Certified Public Accountants 
Nashville, Tennessee 
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Assets 


CASH | 
INVESTMENTS, at market (Notes A and B) 


ACCOUNTS RECEIVABLE, less allowance for doubtful 
accounts of $1,854 (1984) and $1,362 (1983) 


INVENTORY OF Index of Economic Articles, at cost 
PREPAID EXPENSES 


OFFICE FURNITURE AND EQUIPMENT, at cost, less 
accumulated depreciation of $25,688 (1984) 
and $21,010 (1983) 


Liabilities and Fund Balances 
ACCOUNTS PAYABLE AND ACCRUED LIABILITIES 


DEFERRED REVENUE (Note A): 
Life membership dues 
Other membership dues 
Subscriptions 
Job Openings for Economists 


ACCRUAL FOR DIRECTORY (Note A) 


FUND BALANCES: 
General j 


Unrecognized change in market value of investments 


(Notes A and C) 
Net Worth 
Restricted 


Total Fund Balances 


1984 


$ 915,479 


3,165,188 


“101,250 
90,918 
22,383 


40,676 
$4,335,894 


$ 331,828 


47,058 
517,489 
417,104 

18,138 
999,789 


211,610 


- - 2,830,533 


(147,997) 

2,682,536 
110,131 

2,792,667 


$4,335,894 


1983 


$ 705,732 
3,227,487 


174,787 
47,992 
21,287 - 


‘43,634 
$4,220,919 


$ 342,639 


49,680 
476,663 

. 401,254 
17,004 

` 944,601 


147,141 
2,468,490 
229,744 
2,698,234 
88,304 
2,786,538 


$4,220,919 





See notes to financial statements. 
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THE AMERICAN ECONOMIC ASSOCIATION STATEMENTS OF REVENUES AND EXPENSES 
FOR THE YEARS ENDED DECEMBER 31, 1984 AND 1983 


1984 1983 
REVENUES FROM DUES AND ACTIVITIES: 
Membership dues and subscriptions $ 781,598 $ 757,999 
Nonmember subscriptions 608,416 630,951 
Job Openings for Economists subscriptions 28,240 _ 27,247 
Advertising 102,404 98,454 
Sale of Index of Economic Articles 12,433 61,160 
Sale of copies, republications, and handbooks 28,122 27,134 
Sale of mailing list 38,989 34,517 
Annual meeting 20,958 34,033 
Sundry 52,847 51,365 
1,674,007 1,722,860 
INVESTMENT GAINS (Note B) 284,557 165,247 
Net Revenues 1,958,564 1,888,107 
PUBLICATION EXPENSES: 
American Economic Review 475,735 480,228 
Journal of Economic Literature 716,394 637,573 
Directory publication (Note A) 65,000 60,000 
Job Openings for Economists 49,859 49,754 
Index of Economic Articles 9,854 32,958 
1,316,842 1,260,513 
OPERATING AND ADMINISTRATIVE EXPENSES: 
General and administrative: 
Salaries 164,041 161,208 
Rent 13,772 13,282 
Other (Exhibit I) 162,197 156,401 
Committee 53,711 44,585 
Annual meeting 4,228 4,760 
Provision for (benefit from) 
federal income taxes (Note A) (3,000) 2,000 
. 394,949 382,236 
Total Expenses 1,711,791 1,642,749 
REVENUES IN EXCESS OF EXPENSES $ 246,773 $ 245,358 


See notes to financial statements. 
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THE AMERICAN ECONOMIC ASSOCIATION STATEMENTS OF CHANGES IN GENERAL FUND BALANCE 


Market 
, Value 
Total Operations ` Adjustments 

Balance at January 1, 1983 $2,110,632 $1,375,627 $735,005 
Add market value adjustments resulting 

-from inflation (Note A) 112,500 =- 112,500 
Add revenues in excess of expenses 245,358 245,358 à ~ 
Balance at December 31, 1983 2,468,490 1,620,985 847,505 
Add market value adjustments resulting t 

from inflation (Note A) 115,270 om 115,270 
Add revenues in excess of expenses 246,773 co a 246,773 : - 
Balance at December 31, 1984 $2,830,533 $1,867,758 - $962,775 


See notes to financial statements. 


THE AMERICAN ECONOMIC ASSOCIATION STATEMENTS OF CHANGES IN RESTRICTED FUND BALANCE 


Balanceat  . Disburse- Balance at 
January 1 _ Receipts `- ments December 31 


YEAR ENDED DECEMBER 31, 1983: 

The Alfred P. Sloan Foundation and 

Federal Reserve System grants for 

increase of educational opportunities 

for minority students in economics $ 1,910 . $120,500 . $ 95,650 $ 26,760 
The Minority Scholarship Fund for 

minority students applying for 

graduate work in economics 5,000 - - . 5,000 
The Rockefeller Foundation Grant 

for minority students applying 








for graduate work in economics 33,395 : 58,500 40,115 51,780 
Sundry 2,331 5,300 - 2,867 4,764 
$42,636 $184,300 $138,632 $ 88,304 

















YEAR ENDED DECEMBER 31, 1984: _ 

The Alfred P. Sloan Foundation and i $ 

Federal Reserve System grants for 

increase of educational opportunities 

for minority students in economics $26,760 $141,570 .$ 98,690 $ 69,640 
The Minority Scholarship Fund for ; 

minority students applying for . . 

graduate work in economics 5,000 - ; - ` 5,000 
The Rockefeller Foundation Grant 

for minority students applying for 





graduate work in economics 51,780 ~ 890 ' 22,680 29,990 
Sundry : l -4164 3,070 2,333 5,501 

















See notes to financial statements. 
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THE AMERICAN ECONOMIC ASSOCIATION STATEMENTS OF CHANGES IN FINANCIAL POSITION 
FOR THE YEARS ENDED DECEMBER 31, 1984 AND 1983 








1984 1983 
Cash, beginning of year $705,732 $640,267 
SOURCES OF CASH: 
Revenues in excess of expenses 246,773 245,358 
Noncash charges: 
Depreciation 3,780 3,677 
Directory publication (Note A) 65,000 60,000 
Market value adjustments (Note A) (20,262) 57,572 
Cash provided by operations 295,291 366,607 
INCREASE (DECREASE) IN CASH DUE TO CHANGES IN: ; 
Investments 62,299 (419,402) 
Accounts receivable 73,537 (98,412) 
Inventory of Index of Economic Articles (42,926) (10,481) 
Prepaid expenses (1,096) (6,265) 
Office furniture and equipment (822) (20,035) 
Accounts payable and accrued liabilities (10,811) (19,313) 
Deferred revenue $5,188 (19,912) 
Accrual for directory (531) - 
‘Restricted funds `. 21,827 45,668 
General fund, market value adjustments 115,270 112,500 
Unrecognized change in market value of 
investments (357,479) 134,510 
Cash, end of year $915,479 $705,732 


See notes to financial statements 


Notes to Financial Statements 
A. Summary of Significant Accounting Policies 


Investments are accounted for on a market value basis. According to the method the Association uses to value 
investments, the change in market value of corporate stocks, government obligations, bonds and commercial paper 
during the year, after adjusting for an inflation factor (3.7% in 1984 and 4.2% in 1983), is recognized in income over a 
three-year period for corporate stocks and reflected in current income for government obligations, bonds and 
> commercial paper. 


The Accrual for directory results because every three to five years the Association publishes a directory which lists, 
among other things, the names and addresses of its membership. This directory was most recently published in 1981 
and distributed at no cost to the membership. In order to properly match the publishing cost of this directory with 
reventie from membership dues, the Association provided $65,000 in 1984 and $60,000 in 1983 = estimated 
publishing costs which will reduce actual directory expenses in the year of publication. 


Deferred revenue represents income from membership dues for and subscriptions to the various periodicals of the 
Association which are deferred when received. These amounts are then recognized as income following the 
distribution of the specified publications to the members and subscribers of the Association; Income from life 
membership dues is recognized over the estimated average life of these members. 


The American Economic Association files its federal income tax return as an educational organization, substan- 
tially exempt from income tax under Section 501(c) (3) of the Internal Revenue Code. As required by Section 511(a) 
` of this Code, the Association provides for federal income taxes on certain revenues which are not substantially related 
to its tax exempt purpose. This “unrelated business income” includes income from advertising and the sale of mailing 
lists. The Association has been determined to be an organization which is not a private foundation. 


B. Investments and Investment Income 


- Investments consist of: ; ; 
December 31, 1984 


Cost "Market 
Government obligations, bonds 
and commercial paper $ 923,345 : $ 983,784 
Corporate stocks.and ; 
mutual funds 1,696,178 2,181,404 
$2,619,523 $3,165,188 


Investment gains recognized consist of: 


Government obligations, bonds, and commercial paper: 
Interest 
Increase (decrease) in market value recognized 


Corporate stocks and mutual funds: 
Cash dividends 
Increase. in market value recognized (Note C) 


Investment gains, net 


C. Unrecognized Change in Market Value of Investments 
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_ December 31, 1983 














Cost Market 
$ 847,212 $ 908,212 
1,649,062 2,319,275 
$2,496,274 $3,227,487 
_ Year Ended December 31 
1984 1983 
$176,304 $151,144 
_ * (28,084) (76,584) 
148,220 74,560 
87,992 71,675 
48,345 19,012 
136,337 90,687 
$284,557 _ $165,247. 





As described more fully in Note A, the Association recognizes in income over a three-year period changes in 
the market value of its corporate stocks. The following summarizes the years in which market value changes in stocks 
occurred that affected 1984 and 1983 revenues, and the amount of these market value increases (decreases) that will be 


recognized in income in future periods. 


Year of 
Market Value Recognized in ; To be Unrecognized 
Change _ Income in Recognized in Change 
. 1984 1983 l -1985 1986 ` 1984 _ 1983 

1981 $ - ($139,131) $ - $ - $ - $ - 
1982 88,397 88,396 = = - 88,397 
1983 69,747 69,747 71,600 - 71,600 141,347 
1984 (109,799) - (109,799) (109,798) (219,597) 


$ 48,345 $ 19,012 ($ 38,199) ($109,798) ($147,997) $229,744 


The Association’s revenues in excess of expenses would have been ($130,968) in 1984 and $437,440 in 1983 if 
changes i in the market value of corporate stocks, after adjustment for inflation, had been aeepned only, but entirely, 


in the year in which they occurred. 


The Association’s investment gains would have been $121,978 in 1984 and $128,168 in 1983 if 4% of the market 
value of the portfolio had been considered investment income (without regard to dividends, interest, capital gains and 
inflation). Under this method, the Association’s revenues in excess of expenses would have been $84,195 in 1984 and 


$208,279 in 1983. 
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D.. Retirement Annuity Plan : eS : s 


Employees of the Association are eligible for participation in a contributory retirement annuity plan. 
Payments by the Association and participating employees are based on the employee's compensation. Benefit 
payments are based on the amounts accumulated from such contributions. The total pension expense was approxi- 
mately ser, 000.and $23,000 for 1984 and 1983, “respectively. - 


E. Ratio of Net Worth to Expenses 


'. „The ratio of net Xorth at December. 31, 1984 to 1985 ideii expenses is 1.43 and the ratio a net worth at 
December“31, 1983.to actual 1984 expenses is 1.58. 


EXHIBIT 1—THE AMERICAN ECONOMIC ASSOCIATION STATEMENTS OF OTHER 
GENERAL AND ADMINISTRATIVE EXPENSES FOR THE YEARS ENDED - 
DECEMBER 31, 1984 AND 1983 


"1984 ~ 4983 


Dues and subscriptions $ 49,600 “+ $ 39,925'- 
Mailing list file maintenance 23,617 . . +, 24,385 
Postage : 16,478 15,788 
Periodic mailing expenses 14,189 14,118 
Accounting and legal 12,140 , 12,750 
Investment counsel and custodian fees 11,960 11,267 
Office supplies 11,988 10,582 
Insurance and miscellaneous 4,088. 9,006 
President and president-elect expenses 5,648 5,315 
Telephone 4,626 5,033 
Depreciation (straight-line method) 3,780 3,677 
Currency exchange charges 1,548 _ 2,160 
Uncollectible receivables - 1,002 1,658 
Travel and entertainment eoe e0153: t T” CBI S 


NOTES 


1986 Nominating Committee of AEA 


In accordance with Section IV, paragraph 2, of the 
bylaws -of the American Economic Association as 
amended in 1972, President Elect Alice M. Rivlin has 
appointed a Nominating Committee for 1986 consisting 
of W.-Arthur Lewis, Chair; William J. Beeman, William 
J. Boyes, Padma Desai, Thomas J. Finn, A. Nicholas 

- Filippello, and Marjorie Honig. 

Attention of members is called to the part of the 
bylaw reading, “In addition to appointees chosen by the 
President-Elect, the Committee shall include any other 
member of the Association nominated by petition in- 
cluding signatures and addresses of not’ less than 2 
percent of the members of the Association delivered to 
the Secretary before December 1. No member of the 
Association may. validly petition for more than one 
nominee for the Committee. The names of the Commit- 
tee shall be announced to the membership immediately 
following its appointment and the membership invited 

» to suggest nominees for the various officers to the Com- 
mittee.” 


Nominations for AEA Officers: 1986 


The Electoral College on March 22 chose Gary S. 
Becker as nominee for President Elect of the American 
Economic Association in the balloting to be held in the 
autumn of 1985. Other nominees (chosen by the 1985 
Nominating Committee) are: Vice President (two to be 
elected), Richard N. Cooper, Peter A. Diamond, Mancur 
Olson, and Thomas C. Schelling; for members of the 
Executive Committee (two to be elected), Donald F. 
Gordon, Sherwin Rosen, Thomas J. Sargent, and T. N. 
Srinivasan. 


Under a change in the bylaws as ‘described in the . 


American Economic Review Proceedings, May 1971, page 
472, additional candidates may by nominated by peti- 
tion, delivered to the Secretary by August 1, including 
signatures and addresses of not less than 6 percent of 
the membership of the Association for the office of 
President-Elect, and not less than 4 percent for each of 
the other offices. For the purpose of circulating peti- 
tions, address labels will be made available by the 
Secretary at cost. 


Donation available: Full years of the American Eco- 
nomic Review and the Journal of Economic Literature 
(1969-74). Contact Dr. Sophie Korczyk, 706 Little 
Street, Alexandria, VA 22301. 


The eighth annual Middlebury College Conference 
on Economic Issues, “The Psychological Foundations of 


Economic Behavior,” will be held October 25-26, 1985. . 


‘For further information, contact Paul J. Albanese, Pro- 
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fessor of Economics, Middlebury College, Middlebury, 
VT 05753 (telephone 802+ 388-3711, Ext. 5322). 


The National Institute on Aging invites grant appli- 
cations for research and research training that focus on 
increases in longevity at the later ages, and the future 
explosive growth of that segment of the population. 
Application deadlines are March 1, July 1, and Novem- 
ber 1. Contact Ms. Mildred D. Mader, National In- 


` stitute on Aging, Bldg 31C, Rm 4C32, 9000 Rockville 


Pike, Bethesda, MD 20205. 


The University of Venice will host a conference on., 
Advances in the Analysis of Economic Dynamic Sys- 
tems in January 1986. The focus will be on applications 
to economics of recent developments in the theory of 
nonlinear dynamic systems, to include nonlinear oscilla- 
tions, bifurcation theory, catastrophe theory, synerget- 
ics, and irregular oscillations, or chaotic dynamics. Em- 
phasis will be on use of deterministic models to describe 
certain irregularities of real economies that have so far 
been explained by means of stochastic models. Prospec- 
tive contributors should submit full texts of approxi- 
mately 15 typewritten pages by September 1985. No. 
expenses will be paid; however, there will be prizes of 
one million lira each for the two best papers. Contact 
the Conference Secretary: Marji Lines, Dipartimento di 
Scienze Economiche, Universita di Venezia, Dorsoduro 
3246, Venezia 30123. 


The Inter-University Consortium for Political and 
Social Research will hold its twenty-third Summer Pro- 
gram in Quantitative Methods of Social Research in 
Ann Arbor, July 1—August 23, 1985. The Program is 
divided into two 4-week sessions: July 1-26 and July 
29-August 23. Individuals can attend either or both, 
or can participate in workshops lasting one week or 
less. For full information and the complete list of 
Course Offerings/Workshops, contact ICPRS official 
representatives at member colleges and universities, or 
the Director, Henry Heitowit, Educational Resources, 
ICPSR Summer Program, P.O. Box 1248, Ann Arbor, 
MI 48106 (telephone 313 + 746-8392). 


Harvard Law School offers fellowships to college and 
university teachers in the social sciences and humanities 
to enable them to study fundamental techniques, con- 
cepts, and aims of law, so that, in their teaching and 
research, they will be better able to use legal materials 


594 : : THE AMERICAN ECONOMIC REVIEW 


and legal insights, which are relevant to their own disci- 


plines. Further information may be obtained from the : 


` Chairman, Committee on Liberal Arts Fellowships in 
Law, Harvard Law School, Cambridge, MA 02138. 


Call for Papers: The annual meeting of the Asso- 
ciation of Environmental and Resource Economists 
(AERE) will be held jointly with the AEA in New York 
City, December 28-30, 1985. Those interested in having 
papers considered should send two copies of a one-page 
abstract to the President of AERE, Professor V. Kerry 
Smith, Department of Economics, Box 52 B, Vanderbilt 
University, Nashville, TN 37235. 


Call for Papers: The AEA Committee on the Status 
of Women in the Economic Professions (CSWEP) will 
sponsor two sessions at the 1985 Southern Economic 
Association meetings, November 24-26, 1985, in Dallas 
at the Hyatt Regency Hotel. Those wishing to present 
theoretical or empirical papers för either session: “ a 
parable Worth: Applied Microe¢onomic Theory,” 
“Gender Effects of Taxes, Pensions, and Fringe Ben: 
efits,” should: contact Professor Marie Lobue, Depart- 
ment of Economics and Finance, University of New 
Orleans, New Orleans, LA 70148 (telephone 504+ 
286-6485). 


Call for Papers: UNEP (United Nations Environ- 
ment Programme), the Autonomous University of Nuevo 
Leon of Monterrey, Mexico and the University of 
Cincinnati‘ are organizing an international Conference 


on the Economics of Environmental Protection in’ 


Mexico to be held in Monterrey, October 14-18, 1986. 
Papers on the economic aspects of environmental pro- 
tection in developing countries in general and in Mexico 
in particular are invited. Submit a one-page abstract as 
- soon as possible. Authors from Mexico and Latin 
America should contact Lic. Manuel Silos M., Director, 
Facultad de Economia, Universidad Autonoma de 
Nuevo Leon, Apartado Postal 288, Monterrey, N.L. 


64000, Mexico; all others contact Professor Haynes C. 


Goddard, Department of Economics (371), University 
of Cincinnati, Cincinnati, Ohio 45213. 


Call for Papers: The Fourth International Congress 
of the North American Economics and Finance Associ- 
ation will be held July 23-26, 1986, at the Université de 
Montréal. Economic. and financial topics relevant to 
Canada, Mexico, the Caribbean, and the United States 
will be covered and will be held in English, Spanish, and 
French. Deadline for submission of papers is January 1, 
1986. To present papers, be a discussant, or chair 
a-session, contact M. C. Thiron, Chairman of the Pro- 
gram Committee, c/o G. Gaudichon, CRDE-Depart- 
ment of Economics, Université de Montréal, C.P. 6128, 
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Succ. “A”, Montréal, Quebec, H3C 3J7 (telephone R. 
Tremblay: 514 + 343-6549; or 514 + 343-6657). i 


The Council for International Exchange of Scholars 
(CIES) announces the 1986-87 competition for Fulbright 
Scholar Awards in research and . lecturing abroad., 
Benefits include round-trip travel fór the grantee and, 
for full academic year awards, one dependent; living 
costs allowance; tuition as well as book and baggage 
allowances, Grants are for 3-12 months in over 100 
countries. Applicants must be U.S. citizens, hold the 
Ph.D. or comparable professional qualifications, and 
have university or college teaching experience. Deadlines 
are June 15, 1985 for Australasia, India, Latin American 
and the Caribbean; September 15, 1985 for Africa, Asia, 
Europe, and the Middle East; November 1, 1985 for 
Junior Lectureships to France, Germany, Italy, and 
Spain; December 1, 1985 for Administrators’ Awards in 
Germany, Japan, and the United Kingdom; Decémber 
31, 1985 for NATO Research Felloships; and February 
1, 1986 for Seminar in German Civilization Awards, 
Spain Research Fellowships, and France and Germany 
Travel-Only Awards. For more information and appli- 
cations, contact CIES, Eleven Dupont Circle” NW., 
Washington, D.C. 20036-1257 (telephone 202+ ` 
939-5401). 


The Indo-U.S. Subcommission on Education and 
Culture is offering twelve long-term (6-10 months) and , 
nine short-term (2-3 months) awards for 1986-87 re- 
search in India. Applicants must be U.S. citizens at the 
postdoctoral or equivalent professional level. Fellowship . 
terms include $1,500 per month, of which $350 per 
month is payable in dollars and the balance in rupees; 
an allowance for books and study/travel in India; and 
international travel for the grantee. In addition, long- 
term Fellows receive international travel for depen- 
dents; a dependent allowance of $100~$250 per month 
in rupees; and a supplementary research allowance up . 
to 34,000 rupees. The application deadline ‘is June 15, 
1985. For application forms and, further’ information 
contact Council for International Exchange of Scholars 
(CIES), Att: Indo-American Fellowship Program,. 
Eleven Dupont. Circle, Suite 300, Washington, D.C. 
20036-1257 (telephone 202 + 939-5472), 


The fourth annual International Conference on 
Women and Organizations will be held in San Diego, 
CA, August 8-9, 1985. The theme is “Promoting Career 
Progress for Women: Effective, Programs for Individuals 
and Organizations.” Practicing managers, consultants, 
and academics are invited to attend. For further infor- 
mation, contact Jean Ramsey, Department of Manage- 
ment, Western Michigan University, Kalamazoo, MI 
49008 (telephone 616 + 383-1357). i 
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Call for Papers: The thirteenth annual meeting of the 
Midsouth Academy of Economics and Finance will be 
held February 13-15, 1986, in Memphis Tennessee. 
Paper proposals should be submitted by October 15, 
1985. Those interested in chairing, discussing, or 
organizing special sessions should also contact David 
E. R. Gay, President-Elect, Midsouth Academy of Eco- 
nomics and Finance, Department of Economics, BA402, 
University of Arkansas, AR 72701. : 


The Society for Risk Analysis will hold its annual 
meeting on the theme, “Enhancing Risk Management,” 
to be held in Washington, D.C., October 7—9, 1985. For 
further information, contact Janice Longstreth, ICF, 
1850 K Street, N.W., Washington, D.C. 20031 (tele- 
phone 202 + 862-7915). 


Piero Sraffa has named Pierangelo Garegnani literary l 


executor in his will, leaving him the rights on all his 
writings. Garegnani has initiated work for an edition of 
Sraffa’s writings to include correspondence. Any material 
(photocopies, information, personal recollections) would 
be appreciated, Contact Professor Pierangelo Garegnani, 
Department of Public Economics, Faculty of Econom- 
ics, University of Rome, Via del Castro Laurenziano 9, 
00161 Rome, Italy. 


Economists who are strongly oriented toward the 
humanities, who use humanistic methods in their re- 


search, and who will be participating in meetings held - 


outside the United States, Mexico, and Canada that are 
concerned with the humanistic aspects of their discipline 
are eligible to apply for small travel grants of the 
American Council of Learned Societies. Financial assis- 
tance is limited to airfare between major commercial 
airports and will not exceed one-half of projected econ- 


omy-class fare. Social scientists and legal scholars who 


specialize in the history or philosophy of their disci- 
plines are eligible if the meeting they wish to attend is so 
oriented. Applicants must hold a Ph.D. degree or its 
equivalent, and must be citizens or permanent residents 
of the United States. To be eligible, proposed meetings 
must be broadly international in sponsorship or par- 
ticipation, or both. The deadlines for application to be 
received in the ACLS office are: meetings scheduled 


between July and October, March 1; for meetings sched- - 


uled between November and February, July 1; for meet- 
ings scheduled between March and June, November 1. 
Please request application forms by writing directly to 
the ACLS (Attention: Travel Grant Program), 228 East 
45 Street, New York, NY 10017, setting forth the name, 
dates, place, and sponsorship of the meeting, as well as a 
brief statement describing the nature of your proposed 
role in the meeting. 
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Deaths 


Paul W. Conner, InterFuture, New York, NY, No- 
vember 28, 1984. 

George Montgomery, Kansas State University (re- 
tired), October 26, 1984. : 

Emanuel Stein, professor emeritus, department of 
economics, New York University, January 26, 1985. 


Retirement 


Carl Kreider, professor of economics, Goshen Col- 
lege, June 30, 1985. 


Foreign Scholars 


Luis F. Gonzales Vigil, Universidad Nacional Mayor 
de San Marcos, Lima, Peru: visiting professor of Latin 
American Studies, University of Pittsburgh, winter 1985. 

Yasukichi Yasauba, Osaka University: visiting pro- 
fessor, University of Pittsburgh, winter 1985. 


Promotions 


Annette E. Meyer: associate professor of economics, 
Trenton State College, September 1984. 

William E. Mitchell: professor of economics, Univer- 
sity of Missouri-St. Louis, September 1, 1983. 

Donald L. Phares: professor of economics and public ` 
policy administration, University of Missouri-St. Louis, 


. September 1, 1984. _ 


Sherrill Shaffer: senior economist, Federal Reserve 
Bank of New York, November 15, 1984. 


Administrative Appointments 


Stephen Dresch, International Institute for Applied 
Systems Analysis, Austria: dean, School of Business and 
Engineering Administration, Michigan Technological 
University, January 1, 1985. ` 

Annette E. Meyer: chair, department of economics, 
Trenton State College, January 1985. 

Robert L. Sorensen: chairman, department of eco- 
nomics, University of Missouri-St. Louis, September 1, 
1984. 


Appointments 


Carol W. Jones, Harvard University: assistant profes- 
sor of economics and natural resources, University of 
Michigan, September 1, 1984. 7 

Hassan Khademian, Michigan State University: as- 
sistant professor of economics, University of Missouri- 
St. Louis, September 1, 1984. 

Hugh H. Macaulay, Jr., National Taiwan University: 
visiting professor, College of the Holy Cross, August 25, 
1985. 
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Robert T. Michael: director, National Opinion Re- 
search Center; Chicago, September 1, 1984. 

Robert N. Mottice, Ashland College: director of 
taxation’ and fiscal policy, National Association of 
‘Manufacturers, January 14, 1985. 

_ Edgar A. Norton: assistant professor of finance, 
Northwest Missouri State University, August 13, 1984. 

George ‘Sofianos, Harvard University: assistant pro- 
fessor, Graduate School of Business Administration, 
New York University, September 1984. 


_ JUNE 1985 


Donald L. Westerfield, Southwestern Bell Telephone: 
adjunct professor of economics, Webster University, 
September 1, 1984. 


Leaves for Special Appointments 


Elizabeth M. Clayton, University of Missouri- 
St. Louis: director, Soviet Interview Project, University 


` of Ilinois-Champaign, September 1984. 


NOTE TO DEPARTMENTAL SECRETARIES AND EXECUTIVE OFFICERS ° 


When sending information to the Review for inclusion in the Notes Section, use the following style: ` 


A. Please use the following categories (please—do not send public relation releases): 


1—Deaths 

2—Retirements 

3—Foreign Scholars (visiting the USA or Canada) 
4— Promotions 

5—Administrative Appointments 


6—New Appointments f 

7—Leaves for Special Appointments (NOT Sabbaticals) 
` §—Resignations 

9— Miscellaneous 


B. Please give the name of the individual (SMITH, Jane W.), her present place of employment or enrollment: her 
new title (if any), new institution and the date at which the change will occur. 


C. Type each item on a separate 3 x5 card. 


D. The closing dates for each issue are as follows: March, October 15; June, January 15; September, April 15; 


December, July 15. 


All items and information should be sent to the Assistant Editor, American Economic Review, 169 Nassaù Street, 


Princeton, NJ 08542-7067. 








New developments in data analysis 
from SPSS and McGraw-Hill 





NSA RCEICEEU AIEEE OHIEES 
SPSS* User's Guide, All of the material from the first edition, plus additions through 


second edition SPSS* Release 2.1: probit, logit, and hierarchical loglinear 

SPSS Inc. 1986 modeling, ALSCAL, new clustering procedures, an all-new 

1000 pages (tent.) plotting procedure, new facilities for reading files from other 

(07-046553-3) analysis systems (including SAS and OSIRIS) and DBMS's, 

Available in August! “and more. 

SOPHISTICATED new display capabilities 

SPSS Graphics A complete guide and reference for the new interactive SPSS 

SPSS Inc. 1985 Graphics system. This book explains how to use SPSS 

320 pages Graphics on its own or as a powerful extension to SPSS*, 

(07-046554-1) allowing users to present their data using a wide variety of 
charts, graphs, maps, and pages of text. 

SPSS* TABLES Explains how to produce publication-quality tables in a variety 

SPSS Inc. 1985 of formats using the new optional TABLES procedure in SPSS* 

224 pages Release 2.1. Using simple English commands, TABLES allows 

(07-046558-4) the user to combine multiple variables in a single table, with 
flexible options for displaying totals, percentages, and other 
statistics. $ ; 

MORE complete documentation 

SPSS* Advanced A reference for researchers and a text for the multivariate 

Statistics Guide statistics course. This book explains statistical concepts and 

Marija Norusis 1985 SPSS* operations, with interesting examples drawn from actual 

432 pages research. 

(07-046548-7) Topics include: multiple linear regression analysis, discriminant 

Available Now! analysis, factor analysis, cluster analysis, multivariate analysis 


of variance, repeated measures analysis of variance, 
hierarchical loglinear models, logit models, models for ordinal 
data, and tests of symmetry. 


STILL AVAILABLE ` 


SPSS* Basics SPSS* Introductory Statistics Guide 
SPSS Inc. 1984 Marija Norusis 1983 
214 pages 276 pages 
(07-060524-6) (07-046549-5) 
= W!’ College Division 
SPSS inc. Gr McGraw-Hill Book Company 
444 N. Michigan Avenue WEA 1221 Avenue of the Americas 
Chicago, Illinois 60611 New York, New York 10020 SPS§S* is a trademark of SPSS Inc. 
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Inflation, Stagflation, Relative Prices, and 

Imperfect Information 

ALEX CUKIERMAN 

Professor Cukierman presents a summary view of the recent imperfect approach to inflation and its 

real effects, focusing on two types of informational limitations. The first involves situations in which 

_ individuals have asymmetric information about the current general price level and consequently 
confuse relative and aggregate changes in prices. The second considers models in which individ- 

uals cannot distinguish permanent from transitory changes in the economic environment. $32.50 


The Economics of Industrial Society 
MICHIO MORISHIMA 
This study offers new ways of understanding the economic problems of industrialized countries, 
providing an effective critique of current economic theories and developing an original model of the 
economics (neoclassical, Marxist, Keynesian) of modern industrial society. 

Throughout, the author orients his analysis toward solving problems in the real world and 
explaining the operations of economic institutions in different countries. 

Cloth $49.50 Paper $15.95 


Mathematical Economics 
Second Edition 
AKIRA TAKAYAMA 
This is a systematic exposition and survey of mathematical economics which emphasizes the 
unifying structures of economic theory. 

_ It provides the reader with the technical tools and methodological approaches necessary for 
undertaking original research, gradually taking him from the elementary level to the frontiers of 


mathematical economics research. 
Cloth about $34.50 Paper about $18.95 


Growth, Acquisition and Investment 

An Analysis of the Growth of Industrial Firms and 
Their Overseas Activities 

MANMOHAN S. KUMAR 


Professor Kumar presents the results of an empirical investigation into four aspects of firm growth: 
the relationship between size, growth and profitability; the degree of trade-off between growth by 
acquisition and growth by new investment; the role of different forms of financing; and the implica- 
tions of external markets and overseas production for firms’ performance. $37.50 


The Philosophy of Economics 
An Anthology 
DANIEL M. HAUSMAN, Editor 


This anthology of essays on methodological problems in economics contains the classic discts- 
sions by figures such as Mill, Marx, Weber, Veblen, Keynes and many others. It also provides a 
sampling of work recently undertaken on this topic and includes a comprehensive introduction by 
the editor. Cloth $39.50 Paper $14.95 


Cambridge 
University 
Press 
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A new edition... 
Economic Theory in Retrospect 


Fourth Edition 
MARK BLAUG 


This new edition of a classic study in the history of economic thought, focusing on theories rather’ 
than theorists,-is substantially revised and updated throughout, with major new sections on mone- 
tary theory and macroeconomics, and a new chapter on location theory. 
From the reviews of previous editions: - 
“It is a magnificent achievement in the breadth of its scholarship, the.incisiveness of its insights, 
and in the depth of its knowledge of economics past and present.”—-The Economic Journal 
Cloth about $69.50 Paper about $27.95 


Marshall, Orthodoxy and the Profpssionalsation of 
Economics 
JOHN MALONEY 


John Maloney explores the orthodoxy that economist Alfred Marshall constructed around his own 
theories and vision of the economics future. 

Those who agree with Keynes that “the world is ruled by little else” but the ideas of economists 
and political philosophers will want to read this book for the light it sheds on how and why, early in 
this century, one set of economic ideas came to exert a dominance which has persisted to this day. 
Cambridge Studies in the History and Theory of Politics —- About $47.50 


International Economic Policy Coordination 
WILLIAM BUITER and RICHARD MARSTON, Editors ; 


This volume, based on a conference organized jointly by the Centre for Economic Policy Research, 
examines recent developments in international coordination of economic policy. About $39.50 


Energy Policy in America Since 1945 
A Study of Business-Government Relations 
RICHARD H.K VIETOR 
“This book should be read by anyone who is interested’ in energy policy, business history, or 
business-government relations—which means everyone.”—Robert B. Stobaugh, Harvard Busi- 
ness School 

Since the development of a sound energy policy for cheap fossil fuel—coal, petroleum, and 
gas—has become a central concern in shaping the economy, we have needed a balanced, authori- 
tative account of the history of energy policy in the US, which, at last, we have in Richard Vietor’s 
book. bd $29.95 


An Economic Theorist’s Book of Tales 

Essays that Entertain the Consequences of New 
Assumptions in Economic Theory 

GEORGE A. AKERLOF 

This book is a collection of essays exploring the consequences of making nori-standard economic 
assumptions. It breaks with traditional economic theory, which relied upon a tacit and “classical” 


set of assumptions that have gradually acquired a life of their own in terms of how economists write, 
think, and justify economic models. Cloth $29.95 Paper $8.95 


All prices subject to change. Order from your bookstore or call our Customer Service Department 
at 1-800-431-1580 (outside New York State and Canada). MasterCard or Visa accepted. 


Cambridge University Press * 32 East 57th Street ° New York, N.Y. 10022 
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AEA sponsored _ 

Group Life Insurance 
for you and your family— 
at attractive rates! 


The AEA Group Life Insurance Plan can help provide 
valuable supplementary protection—at attractive rates—for 
eligible members and their dependents. 

Because AEA participates in a large Insurance Trust 
which includes other scientific and technical organizations, the 
low cost may be even further reduced by premium credits. In 
the past eight years, insured members received credits on 
their April 1 semiannual payment notices averaging over 44% 
of their annual premium contributions. (These credits are based 
on the amount paid during the previous policy year ending 
September 30.) Of course future premium credits, and their 
amounts, cannot be promised or guaranteed. 

Now may be a good time for you to re-evaluate your 
present coverage and look into AEA Life Insurance. Just fill out 
and return the coupon for more details at no obligation. 


Administrator, AEA Group Insurance Program G-4 
1255 23rd Street, N.W. 
Washington, D.C. 20037 ` 


Please send me more information about the AEA Life Insurance Pian, 


Name Age 








Address 














ama ED ED NL NN NE D AS Wa 
a oues uma SA SR HO OD Re De well 


City State. — Zip 


Or—call today Toll-Free 800-424-9883 
(Washington, DC area, call 296-8030) 
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MONEY: how to handle it, 


understand it...make it 


A Modern Classic! 


THE AFFLUENT SOCIETY 
Fourth Revised Edition 

By JOHN KENNETH GALBRAITH 

@ MENTOR 0-451-62394-0 $4.95/$5.95 


THE MONEY BAZAARS 


Understanding the Banking Revolution Around Us 


By MARTIN MAYER 
@ MENTOR 0-451-62390-8 $4.95/$5.95 


THE ZURICH AXIOMS 


Investment Secrets of the Swiss Bankers 


By MAX GUNTHER 
© PLUME 0-452-25659-3 $6.95/$8.75 
*Ganadian price Prices subject to change 


a NEW american uiprany ASAL, 
OXFORD REVIEW OF ECONOMIC POLICY 


A Major New Economic Journal (1st issue May 1985) 

This important new journal is aimed at a wide audience to give informative expert exposition, comment 
and criticism on the latest economic research. 

Each issue contains the latest “Oxford Assessment” appraising recent economic policies and 
performance, the latest forecast provided by Oxford Economic Forecasting, and a set of articles on 
a selected theme. 

The theme of the first issue is Monetary and Fiscal Policy with articles by Professor David Laidler, 
Professor Marcus Miller, Professor Ben Friedman and Professor David Hendry. 

Introductory Special Offer 

Volume One (1985) and Volume Two (1986) can both be obtained at an introductory rate. 

Special Rates: Institutions U.S. $140, *Personal U.S. $60. 

Subscription Rates Volume One (1985 only): Institutions: U.S. $90, *Personal: U.S. $45 

*Personal subscriptions can only be sent to a private address 

ORDER FORM: Oxford Review of Economic Policy 

[C] Please record my subscription to Volume One. I enclose my remittance of 

C] I would like to take advantage of the special introductory offer. Please record my subscription to Volumes 
One and Two. I enclose my remittance of 
Offer closes end December 1985. 

E] Please send me additional information about Oxford Review of Economic Policy. 
























Names, ercevisceatets Aurea sehen sen swede eet iunansess cbeceehecdnsddeeseesdvesedescee EIE E O T TE 
a a EOE Sias deaasentnseaecs sana E E ET TE E ENO EE 
Please charge my Access/Visa/Diners/American Express Card. TILL EL 

Signature <3 ss uel e ee Deena es Piece aaa oa eaei Seeed a raae peenaa Expiry Date ...........ccseceseeeee 


If address registered with credit card company differs from that given above please supply details. 
Oxford Journals, Oxford University Press, Walton Street, Oxford OX2 6DP, UK 
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In A NEw EDITION 


PROGRAMS IN AID OF THE POOR 


FIFTH EDITION 
Sar A. Levitan 


While the Reagan administration's onslaught on the welfare system has not resulted in 
an appreciable drop in the total level of federal contributions to the poor, the increase in 
the number of poor—from 31.8 million in 1980 to 35.3 million three years later—has 
resulted in a sharp decline in per capita aid. In this extensive and timely revision of his 
classic work, Sar A. Levitan surveys all the existing federally funded programs in aid of 
the poor and evaluates the impact of the present administration’s policies on welfare 
and assistance programs to America’s needy. 


$17.50 hardcover $5.95 paperback 


Now IN PAPERBACK! 


ALTERNATIVE ROUTES TO FORMAL 
EDUCATION 
edited by Hilary Perraton 


The demand: for education is outstripping the capacity of many countries to build 
schools or to recruit and pay teachers. One of the alternatives to the traditional class- 
room—known as distance teaching—combines correspondence courses with radio or 
television broadcasts and occasional face-to-face study. This book examines the variety 


of ways in which distance teaching has been used, provides comparisons of specific 
cases, analyzes their costs, and considers the effectiveness of distance teaching versus 
traditional education. 


Published for the World Bank 
$14.95 paperback $35.00 hardcover 


Now IN PAPERBACK! 


AGRICULTURAL DEVELOPMENT 

An International Perspective 

REVISED AND EXPANDED EDITION 

Yujiro Hayami and Vernon W. Ruttan 

A basic reference in the field since its initial publication in 1971, this text here appears in 
an enlarged and updated new edition—and is made available in paperback for the first 
time. The authors identify the capacity to develop technology consistent with resource 
endowments as the single most important variable in the growth of agricultural pro- 


ductivity. In this new edition, they also test their hypothesis against new data and 
more recent development experience. 


The Johns Hopkins Studies in Development 


$18.95 paperback $39.50 hardcover Y 


THE JOHNS HOPKINS UNIVERSITY PRESS 


701 West 40th Street, Baltimore, Maryland 21211 
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BROOKINGS 


Assessing Tax Reform 

Henry }. Aaron and Harvey Galper 
The reform of the U.S. tax system is a 
central political issue. This book offers a 
concise, nontechnical evaluation to 
help general readers and students un- 
derstand the tax reform issues Congress 
is now debating. The authors identify 
the major alternative proposals, analyze 
principles of taxation that can be used 
for judging them, and present their own 
program for a fair, efficient, and less 
complex tax structure. 

April 1985/c. 175 pages/$8.95 paper/$22.95 cloth 


Who Paid the Taxes, 1966-85? 
Joseph A. Pechman 

In this sequal to the widely acclaimed 
Brookings book Who Bears the Tax 
Burden?, Pechman analyzes how the 
distribution of federal, state, and local 
taxes has changed in the past two dec- 
ades. Presenting estimates based on a 
unique series of microdata sets, he con- 
cludes that the tax system became less 
progressive between 1966 and 1985, pri- 
marily because the corporation income 
and property taxes declined in import- 
ance while heavier emphasis was being 


placed on the payroll tax. 
January 1985/84 pages/$8.95 paper/$22.95 cloth 


Taxes, Loans, and Inflation 
Eugene Steuerle 

Steurele examines how the misalloca- 
tion of capital results from the interac- 
tion of tax laws, the operation of the 
market for loanable funds, and inflation. 
Focusing on tax arbitrage and inflation- 
induced discrimination among tax- 
payers and borrowers, he analyzes the 
taxation of capital income and discusses 
several related issues. He concludes 
with a reform agenda that calls for the 
adoption of a broader-based, flatter- 


rate income tax. 
May 1985/c. 230 pages/$9.95 paper/$26.95 cloth 


OPEC’s Investments and 

the International Financial System 
Richard P. Mattione 

After sharply increasing oil prices in late 
1973, members of the Organization of 
Petroleum Exporting Countries built up 
sizable financial holdings. Mattione is 
the first to analyze in detail how OPEC 
nations have used that wealth. This study 
surveys the size and distribution of each 
nation’s investments; their effects on 
international financial markets; the 
financial, political, and developmental 
motives behind the investment strate- 
gies; and the outlook for the late 1980s. 
January 1985/202 pages/$9.95 paper/$26.95 cloth 


The Global Factory: Foreign Assembly in international Trade 
Joseph Grunwald and Kenneth Flamm 

Firms in industrial countries are increasingly shifting labor-intensive production 
processes abroad to developing countries with an abundance of cheap labor. In . 
this evaluation of foreign assembly, the authors first examine the semiconductor 
industry and then present case studies of the assembly industry in Mexico, Haiti, 
and Colombia. They analyze the domestic, political, social, and economic effects of 
the reorganization of industry abroad and discuss the policy implications for the 
United States and its manufacturing partners. 

March 1985/259 pages/$10.95 paper/$29.95 cloth 


The Brookings Institution 
1775 Massachusetts Avenue, N.W. 
Washington, D.C. 20036 
(202) 797-6258 





BROOKINGS 
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The Journal of International Economics 
and Economic Integration Offers 


$5,000 


For the First Annual Daeyang 
Prize in Economics 


è The Journal of International Economics and Economic Integration is published 
biannually by the Institute for International Economics, King Sejong University, 
Seoul, Korea. 


@ The purpose of the Journal of International Economics and Economic Integration 
is to support and encourage research in the area of international trade, interna- 
tional finance and other related economic issues that include general profes- 
sional interest in international economic affairs. 


® The Journal of International Economics and Economic Integration welcomes un- 
solicited manuscripts, which will be considered for publication by the Editorial 
Board. 


è The Editorial Board will choose fourteen manuscripts for publication on an an- 
nual basis. 


è The Editorial Board will choose the best manuscript out of the fourteen to be 
awarded the $5,000 Daeyang Prize in Economics. 


@ The manuscripts, which should be accompanied by an abstract of no more than 
100 words, should be typewritten, double-spaced, in English with footnotes, ref- 
erences, figures, tables and any other illustrative material on separate sheets. 


è Three copies of the manuscript and all accompanying material should be sub- 
mitted to the following address by October 31, 1985 for consideration for the 
1986 publication. 


Institute for International Economics 
King Sejong University 
Seongdong-Ku, Seoul, Korea 
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New from MIT 
The Management Challenge 


Japanese Views 


edited by Lester C. Thurow 

The original contributions in this book present Japanese manage- 
ment as the Japanese see it. They show how an economy that has 
outperformed ours during the last 30 years works. Thurow's intro- 
ductory essay and his comments on each contribution provide a 
unifying framework while pointing up the implications that each 
chapter raises for the reblending of the American economic mixture. 
$14.95 


Market Structure and Foreign Trade 


Elhanan Helpman and Paul R. Krugman 

Relating current theoretical work to the main body of trade theory, 
this book offers entirely new material on contestable markets, oligop- 
olies, welfare, and multinational corporations, and new insights on 
external economies, intermediate inputs, and trade composition. 
$22.50 


Deregulating the Airlines 


Elizabeth E. Bailey, David R. Graham, and Daniel P. Kaplan 


“An excellent evaluative chronicie of perhaps the most significant 
regulatory reform of our time.’—James C. Miller Ill, Chairman, 


Federal Trade Commission 
$19.95 


Antitrust and Regulation 


Essays in Memory of John J. McGowan 


edited and introduced by Franklin M. Fisher 

This collection of original essays by economists and lawyers 
addresses such issues as the U.S. government's merger guidelines, 
antitrust in regulated industries, the connection between profitabil- 
ity and market share, and the question of what constitutes anticom- 
petitive behavior. 

$35.00 


Now available in paperback 

Folded, Spindled, and Mutilated 
Economic Analysis and U.S. vs. IBM 

Franklin M. Fisher John J. McGowan, 

and Joen E. Greenwood 

“A rigorous analysis of competition in the computer industry.” 


—Edwin McDowell, The New York Times 
$9.95 


The MIT Press 


28 Carleton Street Cambridge, MA 02142 
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JOURNAL OF 


ACCOUNTING & ECONOMICS 


Published by North-Holland in collaboration with The Graduate School of Management, The University of Rochester 


Editors: 

ROSS L. WATTS and JEROLD L. ZIMMERMAN, 
Graduate School of Management, University of 
Rochester, Rochester, NY 14627, USA 


Consulting Editor: 

ROBERT S. KAPLAN, 

Graduate School of Industrial Administration, 
Carnegie-Mellon University, Pittsburgh, PA, USA. 


The Journal of Accounting and Economics 

encourages the application of economic theory to 

the explanation of accounting phenomena. The 

theories of the firm, public choice, government 

regulation, and agency theory, in addition to 

financial economics, can contribute significantly to 

increasing our understanding of accounting. The 

JAE provides a forum for the publication of the 

highest quality manuscripts which employ economic 

analyses of accounting problems. A wide range of 

methodologies are encouraged and covered: 

the determination of accounting standards 

e government regulation of corporate disclosure 

* the information content and role of accounting 
numbers in capital markets 

e the role of accounting in financial contracts and in 
monitoring agency relationships 

the theory of the accounting firm 

+ government regulation of the accounting profession 

e statistical sampling and the loss function in auditing 

* the role of accounting within the firm (managerial 
accounting) 


ORDER FORM 


CONTENTS OF SPECIAL VOLUME 7 (March 19885): 
Management Compensation and the Managerial Labor 

Market 

Kevin J. Murphy, Corporate Performance and Managerial 
Remuneration, An Empirical Analysis; Anne T. Coughlan and 
Ronald M. Schmidt, Executive Compensation, Management 
Turnover, and Firm Performance: An Empirical investigation; 
George J. Benston, The Self-Serving Management Hypothesis; 
Some Evidence; Paul M. Healy, The Effect of Bonus Schemes on 
Accounting Decisions; Robert S. Kaplan, Comments on Paul Healy, 
“The Effect of Bonus Schemes on Accounting Decisions”; James 
A. Brickley, Sanjai Bhagat and Ronald C. Lease, The impact of 
Long-Range Managerial Compensation Plans on Shareholder 
Wealth; Hassan Tehranian and James F. Waegelein, Market 
Reaction to Short Term Executive Compensation Pian Adoption; 
derold B. Warner, Stock Market Reaction to Management incentive 
Plan Adoption: Overview; W. Bruce Johnson, Robert P. Magee, 
Nandu J. Nagarajan and Harry A. Newman, An Analysis of the Stock 
Price Reaction to Sudden Executive Deaths: Implications for the 
Managerial Labor Market; G. William Schwert, A Discussion of 
C.E.O. Deaths and the Reaction of Stock Prices; Richard 

A. Lambert and David F. Larcker, Golden Parachutes, Executive 
Decision-Making, and Shareholder Wealth; Sherwin Rosen, 
Commentary on “Golden Parachutes, Executive Decision-Making, 
and Shareholder Wealth”; Wilbur Lewellen, Claudio Loderer and 
Ahron Rosenfeld, Merger Decisions and Executive Stock Ownership 
in Acquiring Firms; Wayne H. Mikkelson and Richard S. Ruback, 
Takeovers and Managerial Compensation: A Discussion; Artur Raviv, 
Management Compensation and the Managerial Labor Market: An 
Overview; William H. Meckling, Three Reflections on Performance 
Rewards and Higher Education. 


Subscription Information: 

Volume 7 is scheduled for publication in March 1985. 
Subscription price: Dfl. 185.00/US $68.50. 

Add Dfl. 22.00/US $8.25 for handling and postage. 
Total price: Dfl. 207.00/US $76.75. 

ISSN 0-165-4101 


Please enter my subscription to the Journal of Accounting & Economics 


(1985: Volume 7) at Dfl. 207.00/US $76.75 incl. handling & postage. 


Send this form or a photocopy to: 
ELSEVIER SCIENCE PUBLISHERS 
Subscription Order Dept., 

P.O. Box 211, 1000 AE Amsterdam, 
The Netherlands 


In the U.S.A, and Canada: 
ELSEVIER SCIENCE PUBLISHERS 
Attn: Journal Information Center, 

52 Vanderbilt Avenue, New York, 
NY 10017, U.S.A, 


Name 
Address 


Orders from individuals should be 
accompanied by a remittance. 


NORTH-HOLLAND 


The Dutch guilder prices are definitive. 


Card No. 





O Payment enclosed (Bank Draft/Eurocheque/International Money Order! 
Personal Cheque/Postal Cheque/Official Purchase Order Form) 


`E Charge my creditcard: [O Access [] Eurocard [] Mastercard 
O American Express 


CI VISA 
Valid until 


Signature 


0907NH/JRNUECON 
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CHICAGO 





Published for the 
National Bureau of | 
Economic Research 


` CORPORATE CAPITAL 
STRUCTURES 

IN THE UNITED STATES 
Edited by Benjamin M. Friedman 


Continuing the project begun in The Changing 
Roles of Debt and Equity in Financing U.S. Capital 
Formation, this volume focuses on the financial 
side of capital formation, particularly the issue of 
financing capital through debt and equity. It is a 
useful compendium on corporate finance for those 
involved in decisions on financing corporate 
investment as well as academics interested in the 
financial structure of U.S. corporations and the 
relationship of corporate needs for capital to the 
needs of the government. 


An NBER Project Report 
Cloth $48.00 408 pages 


THE INTERNATIONAL 
TRANSMISSION OF INFLATION 
Michael R. Darby, James R. Lothian, 
Arthur E. Gandolfi, Anna J. Schwartz, 
and Alan C. Stockman 


How does inflation catch fire and spread from 
country to country? This book offers 
comprehensive answers, including the 
controversial argument that the United States, 
through its policy of monetary growth, was the 
primary instigator of inflation both at home and 
abroad during the 1970s. The authors draw their 
conclusions from a multicountry data base and a 
model of international transmission more complete 
than any other yet constructed, 

An NBER Monograph 

Paper $22.50 744 pages 


FEDERAL TAX POLICY 
AND CHARITABLE GIVING 
Charles T. Clotfelter 


In this study, Clotfelter demonstrates that changes 
in. tax policy — effected through legislation or 
inflation — can have a significant influence on the 
level and composition of charitable giving. 
Clotfelter focuses on empirical analysis of the 
effects of tax policy on charitable giving in four 
major areas: individual contributions, volunteering, 
corporate giving, and charitable bequests. The 
result is a model for. policy-oriented research 
efforts as.well as a timely contribution to the 
evidence that must inform proposals for tax 
reform. 

An NBER Monograph . 

Cloth $39.00 336 pages 


SOCIAL 
EXPERIMENTATION 


Edited by Jerry A. Hausman and 
David A. Wise > - 


Since 1970 the United States government has 
spent over half a billion dollars on social 
experiments intended to assess the effect of 
potential tax policies, health insurance plans, 
housing subsidies, and other programs. The 
contributors to this volume consider, among other 
questions, whether these experiments were worth 
their cost, whether they revealed information that 
could not have been learned by other means, and 
whether the experimerits could have been better 
designed and analyzed. 

An NBER Conference Report 

Cloth $33.00 308 pages 
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The University of CHICAGO Press _ 


5801 South Eilis Avenue, Chicago, IL 60637 


economic y 







our 





7 MICHAEL CONNOLLY 
‘A succinct yet complete examination of international 

trade and lending theory. The book also incorporates into 

the body of trade theory problems involving borrowing 

and lending over time. 

144 pp. May 1985 $28.95 ISBN 0-03-071166-5 


pA 
Barter in the World Economy 
edited by BART S. FISHER and 
- KATHLEEN M. HARTE 

This new book, consisting of 11 incisive commentaries 
on the subject of barter, addresses its role and counter- 
trade in today’s economy, examines its mechanics, and 
explains why barter has become an attractive alternative 
to traditional currency transactions. 
288 pp. (tent.) May 1985 $37.95 (tent.) 

ISBN 0-03-07 1 609-8 
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‘An Introduction to Airline | 


Economics 
THIRD EDITION 


WILLIAM W. O’CONNOR 


~ This latest revision of this popular introduction covers 
the many changes that have occurred in the airline indus- 
try since the rise of the deregulation movement in the 


mid-seventies. 
224 pp. 


Also of interest. . 





Investment 
Incentives and 
Performance 


Requirements 

PATTERNS OF INTERNATIONAL 

TRADE, PRODUCTION, AND IN- 

. VESTMENT 

STEPHEN E. GUISINGER 

AND ASSOCIATES 

336 pp. April 1985 $35.95 
ISBN 0-03-002443-9 


Teachers Unionism 
and Its Impact 


A STUDY OF CHANGE OVER TIME 
DOROTHY KENT JESSUP 
208 pp. (tent.) June 1985 
$29.95 (tent.) 
ISBN 0-05-002 858-2 


The Economics of 
R&D Policy 


edited by GEORGE S. TOLLEY, 
JAMES H. HODGE, and 

-JAMES FE. OCHMKE 
'192 pp. (tent.) June 1985 
$28.95 (tent.) 





April 1985 






ISBN Des ogee: I 521 Fifth Avenue, New York, New York 10175 


$24.95 
ISBN 0-03-001827-7 





Regional Growth 
and Decline in the 
United States 


SECOND EDITION 
BERNARD L. WEINSTEIN, 
HAROLD T. GROSS, and 
JOHN REES 
160 pp. (tent.) June 1985 
$25.95 (tent.) 
ISBN 0-03-062044-9 


The Economics of 
the Caribbean Basin 


edited by MICHAEL 
CONNOLLY and JOHN 
McDERMOTT 
304 pp. (tent.) May 1985 
$36.95 (tent.) 
ISBN 0-03-001674-6 


Order from your 
local bookseller or 
direct from 


PRAEGER 


PUBLISHERS 
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Begin making plans to attend the 


Annual Meeting: of 
The American 
Economic Association, 
Centennial Celebration 


(in Conjunction with Allied Social Science Associations) 
to be held in 


NEW YORK, NY 


Dec. 28-30, 1985 


The Employment Center opens Friday, December 27. 


See the Notes section of the September AER for the American Economic Associa- 
tion’s preliminary program. 


The 1986 meeting will be held in New Orleans, LA, December 28-30. 
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SCIENTIFIC WORD PROCESSING 
_AS EASY AS JU 














* With T3, use up to 25 levels of 
subscripting and superscripting. 





* With T3, save complex expressions 
by name, and you never have 
to type them again. 


* With T3, format text directly 
on the screen, with line 

spacing, underline, boldface, 

and italics all visible. 


* with 73, define and use up 
to 1024 characters in 






a single document. 
COMPATIBLES SUPPORTS: DOT MATRIX 
With T3 complex expressions DAISY WHEEL AND LASER PRINTERS, 
SUPPORTS HERCULES GRAPHICS CARD 


appear on the screen as they will be printed. 


You enter them in a simple, di hich = 
‘ou enter them in a simple, direct manner whici CALL US FOR MORE INFORMATION 


won't interfere with your train of thought. 
You can compose scientific manuscripts directly at the keyboard. . o E ěć 1-800-874-2383 

FET SGRWARE’ IN NEW MEXICO (505)522-4600 
THE SCIENTIFIC WORD PROCESSING RESEARCH INC, Tux 317628 
SYSTEM THAT’S EASY TO USE! 1190-8 FOSTER ROAD > LAS CRUCES, NEW MEXICO 83001 


N E B R A S 


Production, Income, and Welfare 
The Search for an Optimal Social Orde 
By Jan Tinbergen i 


Production, Income, and Welfare focuses on the re- 
curring theme of Tinbergen’s work, drawing together 
his various concerns: using basic tools of economic 
and econometric analysis, Tinbergen attempts to dis- 
cover scientifically the best socioeconomic policy and 
the optimum mix of the market and planned elements 
of the economy. 

Jan Tinbergen was the first economist to receive the 
Nobel Prize in Economics (1969), a just reward for his 
contributions to the discipline. His work has ranged 
widely, covering such diverse areas as econometrics, 
business cycles, income distribution, and production 
functions, and in each he has been responsible for im- 


POAN AAVANEBS T UNIVERSITY OF NEBRASKA PRESS 


ca. 256 pages. 901 North 17th Lincoln, NE 68588 


ISBN 0-8032-4412-6 $21.95 
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SPREADSHEET STATISTICAL PACKAGE 
ySTAT™ 


Mainframe Capability, Accuracy and Speed 
for Your [BM Personal Computer 





WORKS LIKE LOTUS’ 1-2-3, WITH FEATURES LIKE SAS 





® ySTAT combines the best of microcomputer (Lotus 
4m2e3) and the best of mainframe (SAS) in ONE. 
Yes, in ONE. | 


It is almost effortless to use ySTAT even for the 
first time. And if you are familiar with Lotus 
1~2~3 or any other spreadsheet program, you are 
ready to. startcusing ySTAT. As in 1-2-3, you 
simply move the cursor to the appropriate menu or 
submenus and make your selection. 


Lets you enter or read data into the spreadsheet 
so that you can see the data on the screen by 
scrolling sideways or up and down the spread- 
sheet. You may enter, edit, copy, move, delete, 
select or do whatever you like to the data. 


ySTAT features advanced windowing technique for 
selecting variable names and displaying outputs 
and tables. 


Uses dynamic memory allocation to give you the 
maximum amount of memory for each procedure 
(PROC) that you may use at any time. You do not 
have to swap disks all the time. 


Accepts data received from time sharing systems, 
or data generated by other PC programs. It reads 
individual raw data for up to 255 variables per 
record as well as multi-way tables as input. The 
data may be numeric, alphabetic, or hybrid, with 
or without missing values. 


you'll 


BE GLAD THAT YOU 


# ySTAT simplifies data. transformation by perform- 
ing vector matrix operations from cell formula 
that only one formula is required for creating a 
whole column of values for a new variable, 


It includes the following procedures (PROC); 
Means, Frequency, Summary, Correlate, Crosstab, 
Table, ANOVA, OLS, WLS, 2SLS, Autoregression, 
Pooling of time series and Cross section, ete, 


ySTAT is a fast, highly accurate, economical, 
and, in many ways, superior alternative to main 
frame computing. Unlike the mainframe and many 
of its micro-offsprings which display a large 
data set or table in fragamented parts and line 
by line, ySTAT's screen displays are rapidly 
presented as screen pages and can be scrolled or 
flipped over in all directions with a touch of 
one or two keys. A large table or data can be 
viewed continuously. 


SYSTEM REQUIREMENTS 
IBM PERSONAL COMPUTER (PC, XT, AT), or other MS 
DOS compatibles; 1 floppy disk drive or a hard 
disk system; DOS 2.0 or 3.0 and 256K memory; with 
or without 8087/80287 math chip. 

PRICE: $395. Demo disk available at $5. 


Introductory price at $295 for the first 1000 
inquirers (including demo purchasers). 


INQUIRED 


MING TELECOMPUTING INC. 





23 Oak Meadow Road, P.O. BOX 101, 


eee eee eee ee eee eee eee ere creer eee eee re ee eee eee CeCe CeCe OCECOPESeCCCe re Cee Seer ere rer er rere reer ere rrr) 





Telecommunications and Statistics for Microcomputers 
Lincoln Center, MA 01773 





(617) 259-0391 








MING TELECOMPUTING ‘IKC., P.O. BOX 101, Lincoln Center, MA 01773 (617) E sid 
Please send: ( ) ySTAT Package for $295. (Massachusetts residents: ‘ghee add ga. 95) œ% 
g ( ) ySTAT demo disk and information/sample output for $5 (to be credited for purchase) 
€ ) ySTAT information/sample output. 
{ ) other ~ 
My system; ( ) IBM PC.’ { ) IBM XT. ( ) IBM AT. Memory K 
: ( ) other 
(C ) with 8087 or 80287 math co-processor. 
Payment: { ) a check is enclosed. 
i ( ) Visa. ( ) MasterCard. Credit Card # Expiration Date:, J. 
( ) a university or government purchase order enclosed. 
Name Telephone: ( ) Signature (if charged) 
Address 





(SAMPLE OUTPUTS ARE AVAILABLE UPON REQUEST.) 
IBM ie a registered trademark of Intearnatianal Business Machines Corp., 1~2~3 of Lotus, SAS of SAS Institute 
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ROBERT A. DAHL | 
A Preface to Economic Democracy 


Dahl, author. of the classic, A Preface to Democratic Theory, claims we can achieve a 
society of true social and political equality without sacrificing liberty by making a 
radical extension of democracy to the economic order. He presents an empirically 
informed and philosophically acute defense of “work-place democracy” that challenges 
our common assumptions and makes the startling proposal that only a radical trans- 
formation of American social vision can truly reconcile the demands of liberty, justice, 
and efficiency. $14.95 


JOHN M. QUIGLEY & DANIEL L. RUBINFELD, Editors 


American Domestic Priorities 


An Economic Appraisal 

High deficits, large military and social security expenditures, and the “New Federal- 
ism” have put the future of many domestic programs in doubt. Twenty-six nationally 
prominent economists address questions fundamental to the design of education, 
housing, transportation, environmental, and anti-poverty policy, proposing imagina- 
tive alternatives to further budget cuts for reducing the federal deficit. $32.50 cloth, 
$9.95 paperback 


LINDA ALEXANDER RODRIGUEZ 
The Search for Public Policy 


Regional Politics and Government Finances in Ecuador, 
1830-1940 


Based on meticulous research into Ecuadorian, U.S., and British archives, this study 


of the evolution of an active state in Ecuador during the first century of its national 
existence cuts through the political and ideological propaganda that has obscured 
the country’s history. $32.50 


LORNA M. DANIELLS 


Business Information Sources 
New, Revised Edition 


Here is the long-awaited revised edition of this essential guide to business books and 
reference sources. Aimed at the practicing business person as well as the business 
student and the librarian, this guide has been hailed as “an absolutely indispensable 
book for any library that ever has a business question” (Choice). $24.95 


M. |. FINLEY 


The Ancient Economy 
Second Edition, new in paperback 


This book examines the various aspects of what-we call the economy of the Graeco- 
Roman world with the concepts appropriate to their behavior and values. $8.95 


At bookstores or order from 


University of California Press 
BERKELEY 94720 
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Centennial T-Shirt 


Cty 
brag 
Pitheesecesnssites 


celebrating the 
proins -E 100th Anniversary 
hsrt az of the 


. American 
Economic Association 


1885 - 1985. 


Now available by mail. 


Your next chance: the year 2085 


e Collector’s Item 


e Limited Edition 
e Satisfaction Guaranteed 





Top quality name brand T-Shirt (50% cotton and 50% polyester for easy 
care and no shrinkage) imprinted with the familiar AER cover design in 
authentic burgundy red with the AEA Seal in black, printed over your choice 
of light blue or tan fabric. 


=-=- ee — — —- S PLEASE PRINT CLEARLY = = = = iiA iiil iii iii iĖiĖŘ{ 
Send to: Send _____ AEA’s Centennial T-Shirts at $9.95 each including handling 
ACADEMICS and delivery. . 
wae Drive Enclosed: check _______ money order _____ payable to ACADEMICS. 
P.O. Box 11768 Or charge my MasterCard —— — — — — VISA—— — Ž . 
Milwaukee, WI 53211 Card # Exp. Date 





Size Chat 














Address. 





City State. Zip. 








Signature 





— m m m ee ee es en ce ee ee ee ee aÈ 


" Wisconsin residents add 5% sales tax. Allow 2-3 weeks for delivery. 
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ENERGY FACTS AND FIGURES 


Robert H. Romer, Amherst College 


A concise and useful energy handbook containing the essential data that anyone needs 
when dealing with the energy problem—72 pages of tables and graphs showing the 
history of energy production and consumption in the world and the United States from 
1850 to 1983, with a detailed examination of energy use in the United States in 1983. 


Carefully compiled by Robert H. Romer, Professor of Physics at Amherst College, and 
based in part on the extensive appendices to his earlier energy book, Energy Facts 
and Figures includes world-wide and U.S. electrical generating capacity, per capita GNP 
and power consumption figures since 1900, consumer prices of common sources of 
energy, solar energy and degree-day data, the energy content of various fuels, the dimen- 
sions and composition of the earth, its atmosphere and its oceans, the earth’s water 
cycles and energy flows, energy requirements for various modes of transportation and 
for common electrical appliances, an amortization table for comparing capital and 
operating costs, and more. An extensive table of conversion factors is included. 


$8.95 postpaid. ISBN 0-931691-17-6 (paper) 


Spring Street Press 
104 Spring St., Amherst, Mass. 01002 





INTERNATIONAL MONETARY FUND 
STAFF PAPERS 


The March issue of the quarterly theoretical journal of the International Monetary 
Fund contains the following articles: 


Balance of Payments Financing and Reserve Creation Rudolf R. Rhomberg 


Economic Stabilization in Planned Economies: Toward an Analytical Framework 
Thomas A. Wolf 


Trade and Financial Liberalization Given External Shocks and Inconsistent Domestic Policies 
Mohsin S. Khan and Roberto Zahler 


Export Demand and Supply for Groups of Non-Oil Developing Countries 
Marian E. Bond 


Exchange Rate Dynamics and Intervention Rules 
A. Blundell-Wignall and P.R. Masson 


The Changing Role of International Bank Lending in Development Finance 
David Folkerts-Landau 


Subscriptions for Staff Papers (US$15.00 for a volume, US$4.00 for a single issue, 
special rates—US$7.50 a volume—to university libraries, faculty, and students) 
should be sent to: Publications Unit, Box E-199 

International Monetary Fund 

700 19th Street, N.W. 

Washington, D.C. 20431, U.S.A. 

Telephone (202) 473-7430 
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The American Economics Association (AEA) is now so- 
_ liciting applications to host the AEA Summer Program for 
Minority Students, for three summers beginning in 1986. 


This program is now in its twelfth year and is currently at 
the University of Wisconsin at Madison. Previous host insti- 


tutions have been Berkeley, Northwestern, and Yale. 


The intent of the program is to increase the number of 
Blacks, Hispanics, and Native Americans pursuing the Ph.D. 
in Economics. In recent years the course of study has been an 
intensive eight to ten week program in intermediate micro- 
economics and macroeconomics, at the honor’s level, and 


courses in econometrics or mathematical economics. 


Funding for the program has been provided by the hosting 


institutions and grants to the AEA. Applications should be 
sent to Professor Donald J. Brown, chairman of the AEA 
Committee on the Status of Minority Groups in the Econom- 


ics Profession, CSMGEP, no later than September 1, 1985. 


CSMGEP 

Attention: Donald J. Brown 
Chairman, Department of Economics 
Yale University 

Box 1972 Yale Station 

New Haven, CT 06520-1972 





Please mention Tue AMeERican Economic Review When Writing to Advertisers 


XX 









ANNOUNCING A NEW STATISTICAL PACKAGE 
FOR YOUR PERSONAL COMPUTER! 


@ Ordinary Least Squares Estimation 
@ Polynomially Distributed Lag Estimation 
@ Two Stage Least Squares Estimation 


@ Cochrane-Orcutt estimation feature in each of above 
è Usual summary statistics and more including D.W. autocorrelation coeff., log 
of likelihood, correlation matrix, var-cov matrix for estimated coefficients, etc. 
@ Prediction with confidence and prediction intervals in OLS 
e Handles large numbers of variables and observations 
Price: $99.50 US/$129.50 CAN* 


Please send me a CAN-AM STATISTICAL PACKAGE. ( ) The payment is enclosed. 
( ) Please charge $129.50 CAN to my ( ) VISA or ( _ ) MasterCard account. 


Credit Card #__.- ss Expiry date 


Name Ss Signature (if charged) 


Address 

*QOntario residents: Please add 7% provincial sales tax. 
Circle one: IBM (PC, PC XT, PC.jr); Apple (li+, He llc); Commodore 64 
To order please mail this coupon (or photocopy). Make cheque or money order pay- 
able to: 





CAN-AM FINANCIAL CONSULTING 


177 Caddy Ave., Sault St. Marie, Ont. P6A 6H7 CANADA 


[sitb 





etter to be a big frog ina small pond 
or a small frog in a big pond? 


“Choosing the Right Pond is bound to 
change the way economists, 
philosophers, and others think about a 
great variety of topics ranging from safety 
regulations and consumers’ savings to 
general principles of distributive justice 
and social contract theory . . . the book 
is a landmark in social thought.” 
David Braybroke 
Dalhousi University, Canada 





















Robert H, Frank 
argues that people's 
concerns about status 
affect a surprisingly 
broad range of 
economic choices, 
from salaries to laws 
and regulations. 













“Frank is obviously onto something 
fundamental in his treatment of envy and 
status as factors in human behavior . . . E 
couldn't put Choosing the Right Pond 

| down.” 















E.O. Wilson 
author, On Human Nature 


“It is a rare combination: a book that is 
t profound and fun to read.” 

James M. Buchanan 
author, Calculus of Consent 






$22.95 es rae 
at better bookstores, Oxford University Press 


or send your check to Department HS 200 Madison Ave. New York, NY 10016 
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Computer Access to Articles in the JEL Subject Index 


On-line computer access to the JEL and Index of Economic Articles data 
base of journal articles is currently ‘available through DIALOG Information 
Retrieval Service. DIALOG file 139 (Economic Literature. Index) contains 
oe bibliographic citations to articles karom 260 journals listed in 
the duartorly JEL TE from 1969 through the current issue. The abstracts 
in JEL ine June 1984 are also available as part of the full bibliographic 
record, The file may be searched isthe free-text searching techniques or 
aati Pinal title, TEETE area, date, and other descriptors, includ 
ing seteictse codes based on the Index’s four-digit subject classification 


numbers. 


DIALOG offers a'variety of contract choices, including the option to pay 
for only what you use—no minimum, no initiation or start-up fee. Most uni- 
versity libraries already subscribe tọ DIALOG. For information on ‘the 


DIALOG service, contact your librarian or write to or call: 


DIALOG Information Services, ine, Marketing Department, 3460 Hil- 
view venie, Palo Alto, California 94304 (800/ 287-1927 or 800/982-5838, in 


California, or ales 858- 3785) 
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Ss ier eos, = _... W mm E E 
Or Yes ! ] Please send me for my library: 
— NATIONAL ECONOMIC PLANNING: What Is Left $ 


Don Lavoie / A Cato Institute Book * August — ca 336 pages — $25.00 


—— BANKING DEREGULATION AND THE NEW COMPETITION $ 
IN FINANCIAL SERVICES 


Kerry Cooper and Donald R. Fraser * Available — 210 pages — $32.00 


— THE FUTURE OF SMALL BANKS IN A DEREGULATED $ 
ENVIRONMENT 
Donald R. Fraser and James Kolari * June — ca 200 pages — $25.00 

__. MONITORING GROWTH CYCLES IN MARKET-ORIENTED $. 


i COUNTRIES 
E Developing and Using International Economic Indicators 
Ẹ Philip A. Klein and Geoffrey H. Moore / A National Bureau of Economic 
Research Book * July — ca 352 pages — $35.00 
~_. EXCHANGE RATES, TRADE, AND THE U.S. ECONOMY $ 
f Sven W. Arndt, Richard J, Sweeney, and Thomas B. Willett, editors 
I An American Enterprise Institute Book * May — 328 pages — $39.95 




















___. REVITALIZING AMERICAN INDUSTRY: Lessons from Our Competitors $ 
Milton Hochmuth and William Davidson, editors ¢ 
Available — 420 pages — $39.95 Subtotal $ 
C payment enclosed O bill me Massachusetts 5% Sales Tax $ 
_ charge my OMC O VISA O0 AMX Postage and handling ($1.50/bk) $ 
Card No. Exp. date TOTAL $ 
Signature 
Send to: 
NAME_. BALLI 
PUBLI SER 
zp _ BUSHING COMPANY 
2350 vin tt Department 









a ee | 
When:you place your order by phone . i enue, Hagerstown, MD'21749 
‘please tell the operator you. code is AAER685. | f 0 order, call toll free 1- “800-638: 
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AMERICAN ECONOMIC ASSOCIATION 
1985 ANNUAL MEMBERSHIP RATES 


Membership includes: 


—a subscription to both The American Economic Review (quarterly) plus Papers and Pro- 
ceedings and the Journal of Economic Literature (quarterly). 


e Regular members with annual in- Student status must be certified by 
comes of $30,000 or less ...... .. $35.00 your major professor or school 
registrar 
ə Regular members with annual in- 
comes above $30,000 but no more In Countries other than the U.S.A., 
than $40,000 3 Add $11.00 to cover postage. 


e Regular members with annual in- Family members (persons living at 

comes above $40,000 $49. the same address as a regular mem- 

ber, additional memberships without 

æ Junior members (available to regis- subscription to the publications of 
tered students for three years only). the Association) 


Please begin my issues with: 
O March O June O September O December 


(includes Papers 
and Proceedings) 


First Name and Initial Last Name 


Address Line 1 MAJOR FIELDS (TWO ONLY) 


LIST FIELDS WITH WHICH 
OU CURR 


Yi RRENTLY IDENTIFY, 

SELECT FIELD CODE FROM JEL, 
Address Line 2 “Classification System 

for Books.” 


= 0 


State or Country Zip/Postal Code 


PLEASE TYPE OR PRINT INFORMATION ABOVE; PLEASE SEND CHECK OR MONEY 
ORDER PAYABLE IN U.S. DOLLARS. CANADIAN AND FOREIGN PAYMENTS MUST BE 
IN THE FORM OF A U.S. DOLLAR DRAFT ON A NEW YORK BANK. 


Endorsed by (AEA member) 
Below for Junior Members Only 


I certify that the person named above is enrolled as a student at 


Authorized Signature 


PLEASE SEND WITH PAYMENT TO: 


AMERICAN ECONOMIC ASSOCIATION 
1313 21ST AVENUE SOUTH, SUITE 809 
NASHVILLE, TENNESSEE 37212-2786 
U.S.A. 
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Economics Institute 
1030 13th Street 
Boulder, Colorado 80302 U.S.A. 


GUIDE TO GRADUATE STUDY IN ECONOMICS, 
AGRICULTURAL ECONOMICS, AND DOCTORAL 
DEGREES IN BUSINESS AND ADMINISTRATION 


in the United States of America and Canada, 7th edition, 544 pages 
edited by Wyn F. Owen and Larry R. Cross 


Published by the Economics Institute—a nonprofit educational corporation 
sponsored by the American Economic Association and endorsed by the American 
Agricultural Economics Association. 


The GUIDE is an indispensable reference book for prospective graduate students— 
both domestic and foreign—and their advisors and sponsors. Comparative analyses 
of the programs are given. Over three hundred individual programs are described. 


ORDER FORM 


Economics Institute 
Publications Center 

1030 13th Street 

Boulder, Colorado 80302 U.S.A. 


Please send me ————copy(ies) of the GUIDE at $33.00 per copy. For foreign 
orders, please enclose an additional $3.00 for shipping and handling. 


I enclose $_________ (check or international money order) 

Please bill me $ 

Charge $...__ to my Mastercard, — Visa, or 
—— American Express Number 


Expires _..______. Authorized Signature 
For faster service on credit card orders only, call 303-492-8417 ext. 23. 


Name Title 





Address 
City State 











Zip Code _____————sSM Country. 
(plus four) 
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Jos Openines For Economists 


x 


Available only to AEA members and institutions that agree to list their openings. 


Annual Subscription Rates 


U.S.A., Canada, and Mexico (first class): $15.00, regular AEA members and institutions 
; $ 7.50, junior members of AEA 

All other countries (air mail): $22.50, regular AEA members and institutions 
$15.00, junior members of AEA 


Please begin my issues with: 
February CI April C June Cl August L] October C December 


Name 
First Middle Last 


Address- zum E a ee Re ee CT 


City i State/Country Zip/Postal Code 


Check one: 


CI 1 am a member of the American Economic Association. 

C | would like to become a member. My application and payment are enclosed. 
o (For institutions) We agree to list our vacancies in JOE. 

Send payment (U.S. currency only) to: 


THE AMERICAN ECONOMIC ASSOCIATION 
1313 21st Avenue South 
Nashville, Tennessee 37212 
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The 
Economics Institute 


Boulder, Colorado 


@ PREPARATION FOR MASTERS AND DOCTORAL DEGREE 
PROGRAMS IN ECONOMICS, BUSINESS, AND 
ADMINISTRATION. 


m POSTGRADUATE DIPLOMA PROGRAMS IN RELATED 
SPECIALIZATIONS. 


m AN ESTABLISHED REPUTATION FOR ACADEMIC EXCELLENCE. 


25 years of specialized service in 
international education. 


ee Me menean For further information write: 
Economic Association : 
The Director 


Economics Institute 
Campus Box 259 
University of Colorado 
Boulder, Colorado 80309 
(303) 492-7337 

Telex: 45-0385 


Pc UNS 
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MATHEMATICAL AND STATISTICAL PROGRAMMING PACKAGE FOR YOUR IBM Pc 
FAST e EASY TO USE e POWERFUL 


GAUSS. 


YOU'VE NEVER SEEN ANYTHING LIKE IT! 
GAUSS is a sophisticated mathematical and statistical programming package for the IBM PC 
and compatibles. It combines speed, power, and ease of use in one amazing program. 


GAUSS allows you fo do essentially anything you can do with a mainframe statistica! package 
— and a lot more. 


Personal computers are friendly, convenient, and inexpensive.So is GAUSS. GAUSS is not just 
a stripped-down mainframe program. GAUSS has been designed from the ground up to take 
advantage of all of the conveniences of a personal computer. After trying GAUSS, you may never 
use a mainframe again. 


GAUSS comes with programs written in its matrix pro- If you can write it mathematically, you can write it in GAUSS. 
gramming language that allow you to do most econometric Furthermore, you can write it.in GAUSS almost exactly the 
procedures, including OLS, 2SLS, 3SLS, PROBIT, LOGIT, way you would write it mathematically. 

MAXIMUM LIKELIHOOD, and NON-LINEAR LEAST SQUARES. GAUSS is 10-15 times faster than ofher programs that use 
In the current version, GAUSS will accept the 8087, and 15-100 times faster than 
up to 90variables in a regression. There is. sae be other programs that do not use the 8087. 
no limit on the number of observations. As in APL, single statements in GAUSS 
GAUSS will do a regression with 10 can accomplish what might take dozens 
independent variables and 800 observa- of lines in another language. However, 
tions in under 4 seconds — and with 50 GAUSS provides you with additional pawer- 
variables and 10,000 observations in ful numerical operators and functions — 
under 18 minutes. It will compute the - especially for statistics and the soluticn of 
maximum likelihood estimates of a binary linear equations — that are not found in 
logit model, with 10 variables and 1,000 APL. And, of course, the syntax in GAUSS 
observations, in 1-2 minutes, depending is much more natural (for most of us)than 
upon the number of iterations required. that in APL. 

GAUSS allows you to do complicated GAUSS has state-of-the-art numerical 
Statistical procedures that you would never routines and random number generators, 


imagine trying on a mainframe. It is easy GAUSS is extremely accurate. It allows 
































to program almost any routine, and GAUSS < ou to do an entire regression in 19 digit 
isso fast that it can do almost any job. But aa it will emote the oniy 
the nicest thing of all is ct cost of time on your benchmark coeficients in 5 hundredths of a second with an 
personal computer is essentially zero! average of 11 correct digits! (Try that on a mainframe!) 






GAUSS is an excellent teaching tool. It makes programming 


easy and allows students to focus on concepts and techniques. GAUSS, with ifs built-in random number generators and 


powerful functions and operators, is an excellent tool for 
doing simulations. 


GAUSS and the 8087 NUMERIC DATA PROCESSOR GIVE YOU MINICOMPUTER 
PERFORMANCE ON YOUR DESKTOP. 









SPECIAL INTRODUCTORY OFFER carorwite APPLIED 

Back Guarantee ......... Reg. 395.00 $2500 ; TECH N ICAL 
GAUSS requires an IBM PC with at least 256K RAM, an 8087 NDP, SYSTEMS 

1 DS/DD disk drive, DOS 2.0 (or above). P.O. Box 6487, Kent, WA 98084 






IBM Is trademark af IBM Comoration (206) 631-6679 








OECDpublications 


ORGANIZATION FOR ECONOMIC COOPERATION AND DEVELOPMENT | 


National Accounts, Volume I: Main Aggregates, 1960-1983 


After a summary of the definitions of these main aggregates, this volume is divided 
into five parts. Part one contains graphs for each country showing growth in real 
terms of GDP and expenditure. Part two gives for the OECD as a whole and for 
each country the main aggregates in national currencies. Part three provides 
“growth triangles" for the main components of final expenditure. Part four gives 
a set of comparative tables (US dollars, volume and price indices, population and 
exchange rates), with totals for groups of countries and for the OECD as a 
whole, Finally, part five contains a set of comparative tables using PPPs. 

_ 1985 130 pages $18.00 
Geographical Distribution of Financial Flows 
to Developing Countries, 1980-1983 


The unique source of data on the sources, volume and terms of official aid flows 
to |10 developing countries. It also gives the origin, type, and inflow of other 
external financial resources as well as some basic economic information for each 
developing country covered. 





1984 290 pages $32.00 
Costs and Margins in Banking: Statistical Supplement 1978-1982 


As a statistical supplement to the 1980 OECD report on Costs and Margins in 
Banking: An International Survey, this volume provides a unique tool for analyz- 
ing developments during the period 1978-1982. 

1985 tl2pages $25.00 


The Internationalisation of Banking: The Policy Issues 
R. M. Pecchioli 


Examines the implications of the expansion of world credit and the emergence of 
banks as channels for balance-of-payments financing. 

1983 222 pages $22.00 
Transfer Pricing and Multinational Enterprises: 
Three Taxation issues 


The three reports published in this volume supplement the 1979 report of the 
same name. They consider problems for multinational enterprises resulting from 
-the adjustment of transfer prices by tax authorities, transfer pricing in the bank- 

- ing sector, and the allocation of management and service costs for tax purposes. 
1984 92pages $12.00 


V x 
Available from oReD 
OECD Publications and Information Center 
1750-E Pennsylvania Avenue, N.W. 
Washington, D.C. 20006-4582 Tel.: (202) 724-1857 OCDE 


IRWIN- 


‘Textbooks i in Ecorimiċs 
Yo «for: 1985 


NEW TITLES — 
. Public Finance 


Harvey S. Rosen, Princeton University 
Instructor’s Manual - 


Antitrust Economics 
Roger D. Blair, University of Florida 
and David L. Kaserman, University 

of Tennessee 


REVISIONS 


- Managerial Economics: 
Applied Microeconomics 
for Decision Making, 


2nd Edition 

S. Charles Maurice and Charles W. 
Smithson, both of Texas A & M 
University 

Workbook/Study Guide, Instructor's 
Manual w. Text Bank 


- Macroeconomics: 
Microeconomics: 
Analysis and Policy, 
-5th Edition 


“|. Lloyd G. Reynolds, Yale University 


‘paperbound w. Workbook/Study 
Guide, instructor’s Manual, and - 
Manual of Tests for each volume 


Examination copies for adoption consideration available on request. 


The New World of- 
Economics: Explorations 
into the Human Experience, 


4th Edition 


Gordon Tullock, George Mason Univer- 
sity, and Richard B. McKenzie, Clemson 
University 


paperbound 


Public Policies am 


_ }| Business, 7th Edition 


William G. Shepherd, University of 
Michigan 


The Practice of Collective 
Bargaining, 7th Edition 
James P. Begin, Rutgers University, and”: 
Edwin F. Beal, Emeritus, University of a 
Oregon 
Instructor’s Manual , 


Readings in Labor Eco-” ik 


en 


nomics and Labor Rely | 


tions, 5th Edition 

Richard L. Rowan. (editor), The Wharton, 
School, University of Pennsylvania 
paperbound 


Comparative | Economic 


Systems: Models and 
Cases, 5th Edition 


Morris Bornstein, University of fMichigan. 


Please indicate course title and text presently used. 
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